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1.0 INTRODUCTION 

 

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

Inc. (Baker) under contract to the Atlantic Division, Naval Facilities Engineering Command 

(LANTDIV) Contract Number N62470-89-D-4814, Contract Task Order (CTO) 277.  This report 

has been prepared to present results of the March 2002 Semi-Annual Groundwater Monitoring 

Sampling at Naval Station Roosevelt Roads (NSRR) Solid Waste Landfill. 

 

1.1 Purpose of Sampling 

 

The Solid Waste Landfill Facility at Naval Station Roosevelt Roads (NSRR), Puerto Rico 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 approx. 2 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).  Monitoring 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 

Background Groundwater Monitoring Report, Burns and McDonnell, 2001.   

 

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

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

for compliance sampling.  The first round of semi annual compliance sampling was performed on 

these wells (new and existing) in March 2002 and this document provides the results of this 

sampling event.   

 

1.2 Report Organization 

 

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

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

Section 4 provides discussion of the results relative to background data and other comparison 

criteria. Section 5 provides conclusions and recommendations.  Lastly, Section 6 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 between February 28, 2002 and March 5, 2002. Nine monitor wells were 

sampled, and the groundwater samples were sent to a fixed-base laboratory to be analyzed for 

Appendix I Compounds.  A list of these compounds, the analytical methods used, and the 

reporting limits are given in Table 2-1. Chain of custody records is given in Appendix A. 

 

Field parameters were obtained according to the procedures listed in the SAP (Burns and 

McDonnell, 1999).  Specifically, measurements of temperature, pH, specific conductivity, 

dissolved oxygen, oxidation-reduction potential, and turbidity were obtained.  Meters were 

calibrated daily prior to sampling.  Dissolved oxygen readings were made using Chemetric® 

colorimetric ampules.  The results of the field analyses are given in Table 2-2.  Flow rates used 

during stabilization were approximately 0.2 – 0.3 Liters/minute.   

 

The Groundwater Sampling and Analysis Plan (SAP) (Burns and McDonnell, 1999) was 

followed and no deviations from the sampling plan were made with the exception of sampling 

R7GW04R.  At this well the water column did not stabilize during purging, but continued to 

drop.  However, the field measurements were stabilized to within 10 percent prior to sampling 

this well.  All field notes are given in Appendix B.   

 

2.2 Groundwater Flow 

 

The groundwater elevations were found at the Solid Waste Landfill Facility at two different times 

during this investigation.  The measurements were taken on 2/28/2002 between 9:00 am and 

10:00 am and on 3/12/2002 between 8:00 am and 9:00 am.  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 inverse distance weighted algorithm with a 

quadratic nodal function interpolation scheme.  Some control points of 100 feet msl were added 
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along the coast.  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.  The average difference in groundwater elevations 

between the two measurement events taken at this sampling event is about two and one-half 

inches, with the 2/28/2002 level consistently higher than the 3/12/2002 level.   

 

As shown on Table 2-3, some groundwater elevations are below sea level.  This is most likely 

due to tidal fluctuations at the coast.  In particular, R7GW05R had below sea level elevations 

during both sampling events.  The following web site, http://co-

ops.nos.noaa.gov/tides/get_pred.shtml?stn=5371+San+Juan&secstn=Roosevelt+Roads&thh=+0&thm=02&

tlh=+0&tlm=20&hh=*0.63&hl=*0.63, lists the water levels at high and low tides for the year 2002.  

During both measuring events, the tide was going from low to high tide.  The groundwater 

elevation lag at the coast in response to the tides provides one explanation for the groundwater 

levels at RGW05R being below sea level.   

 

The maximum and minimum groundwater gradients were calculated from the contour drawings 

of the piezometric surface.  The locations where the gradients were calculated from is 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 (ft/day) 

   K = average hydraulic conductivity (ft/day) 

 i = hydraulic gradient (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 
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Waste Landfill Facility ranged from 0.0017 to 0.0085 ft/day during the semi-annual monitoring 

investigation.  The composite average groundwater velocity at this site was 0.0049 ft/day. 

 

2.3 Field Observations 

 

At R7GW07R, it was noted that there appeared to be a blockage in the polyvinyl chloride (PVC) 

casing approximately 14 feet down.  It was broken through with the total depth probe.  At 

R7GW09, a whitish-gray film came up in chunks from the well and caused problems with the 

conductivity probe. 
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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 C contains the complete set of Appendix I analyses 

results, including copies of the raw laboratory analytical results.  Appendix D contains the 

certification from a Puerto Rican chemist. 

 

3.1 Volatile Organic Compounds 

 

Five volatile organic compounds were detected in the monitoring wells at the Solid Waste 

Landfill Facility.  These were carbon disulfide, chloroform, cis-1, 2 dichloroethene, 

dibromomethane, and toluene.  All five compounds were detected in very small quantities.  

Monitor wells R7GW04R, R7GW05R, and R7GW11 were the only wells with volatile organic 

compound detections.   

 

3.2 Metals 

 

All the metals on the Appendix I list were detected in this sampling event.  The analyses were 

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

samples contained one or more detections of these metals.  In all cases, very low concentrations 

of metals were obtained, less than 0.4 milligrams per liter (mg/L).  In some wells, the filtered 

sample analysis yielded a detection of the metal when the unfiltered sample analysis did not.  In 

all these cases, the quantified concentrations were below the reporting limit.   

 

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.  Fewer metals were detected in the duplicate sample.  

The original sample results will be used in the discussion.   

 

Quality control samples included a matrix spike and matrix spike sample duplicate.  Also 

included were three trip blanks, one field blank analysis on the lab grade deionized water, and one 

equipment rinsate sample analyses on the pump tubing.  The positive detections of these analyses 
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can be seen in Table 3-2.  Appendix C contains the complete set of analytical results for the 

quality control samples.   

 

A detailed and independent data validation was performed by Heartland Environmental Services, 

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 was acceptable.  The 

overall quality of the data package is acceptable.  The reported results are accepted as reported by 

the laboratory with the noted qualifications.  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 report narratives can be found in Appendix 

E. 
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4.0 DISCUSSION OF RESULTS 

 

4.1 Background Groundwater Data 

 

The purpose of this first round of semi annual compliance groundwater sampling was to compare 

the results to the background data obtained from June 1998 through August 2000 and reported by 

Burns and McDonnell (2001).  A brief discussion of the background groundwater quality at the 

site is provided here to aid in comparison with the compliance round sampling results.   

 

There were a total of eight volatile organic compounds (VOCs) that were detected in the 

background sampling events.  Twelve metals, all of the metals on the Appendix I list with the 

exception of beryllium, selenium, and thallium, were detected in the background sampling events.  

The mean and standard deviation were obtained for each of these compounds at each well, if 

possible.  Because of the large number of non-detects, these statistical quantities were not able to 

be determined for many compounds, in particular the VOCs.  In this case, the maximum, or only, 

quantified concentration was used for comparison. 

 

The upgradient wells are identified as R7GW11 and R7GW01R.  During the background 

sampling only one VOC, acetone was detected in an upgradient well (R7GW11).  Nine metals 

were detected in the upgradient wells during the background sampling.  The three metals that 

were not detected in the upgradient wells but were detected in the downgradient wells were 

antimony, arsenic, and cadmium.  

 

During the background sampling analyses, some Appendix I parameters were not analyzed for 

during one or more of the four sampling events.    

 

4.2 Criteria Comparison and Statistical Analyses 

 

The background and compliance groundwater concentration data were compared to the Federal 

Maximum Concentration Level (MCL) for each compound.  When the MCL was not established 

for a particular compound or compounds, the tap water risk-based concentration (RBC) criteria 

were used for comparison.   
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Table 4-1 presents the compiled background and compliance round concentrations for all detected 

compounds either in the background sampling or compliance round sampling events.  It should be 

noted that four additional VOCs and three additional metals were detected in the semi annual 

compliance round only, increasing the total number of VOCs detected in all rounds to 12 and the 

total number of metals detected to 15 (all of the metals on the Appendix I list.)  The background 

concentrations for each well were summarized with either there mean or maximum concentration, 

as stated above.   

 

Table 4-2 presents a summary of which compounds exceeded the criteria with their maximum 

concentration.  As shown, four compounds, arsenic, chromium, thallium and zinc, exceeded 

criteria.  Arsenic and chromium concentrations were very close to criteria.  Thallium exceeded 

the MCL by an order of magnitude, and zinc exceeded the tap water RBC slightly on one 

occasion, but this concentration may be qualified as an outlier because its concentration is two 

orders of magnitude higher than any other zinc concentration at the site and at that well.    

 

Also shown on this table is whether or not the compound was detected in background samples or 

in upgradient wells.  It should be noted that chloroform was detected only in an upgradient well 

and only during this compliance sampling.   

 

The last two columns indicate whether statistical analyses should be done on these compounds.  

The criterion that was used to determine if a compound should have a statistical analysis done on 

it was either the Federal MCL or the Tap Water RBC.  As stated above, only four compounds 

exceeded the criteria during all five sampling events.  Of these, only chromium had a sufficient 

number of non-detect values that a non-parametric analysis of variance (Kruskal-Wallis test) 

could be done.  The other three compounds had a very low rate of detection, and statistical 

methods were not performed.   

 

The hypothesis used for chromium was that there was no chromium contamination at the 95% 

confidence level.  The Kruskal-Wallis test was used because the rate of non-detects in the 

chromium data was between 15% and 50% as stated in the SAP (1999).  The resulting Kruskal-

Wallis statistic was 16.438, with an adjustment for ties.  The chi-squared value for 10 degrees of 

freedom (eleven wells minus one well) and the 95% confidence level is 18.31.  Since the Kruskal-

Wallis statistic is less than the chi-squared value, the hypothesis is accepted, and there is no 

chromium contamination resulting from the landfill at the 95% confidence level.   
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Statistical analyses are summarized in Table 4-3. All calculations for this summary, including the 

above Kruskal-Wallis statistic, are given in Appendix F and are separated by compound, using all 

the results from the background and compliance sampling rounds.  The concentration maximum, 

mean, median, and standard deviation were calculated when meaningful results could be 

obtained.  When possible, a modified approach for calculating the mean using non-detect values, 

the Winsor method, was used.  However, in most cases the number of non-detect values was too 

high to be able to incorporate them in the statistics.  For these cases, a conservative approach of 

taking only the quantified concentrations to calculate the mean and standard deviation was used. 
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5.0 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 analytical results from 

the background and the semi annual compliance round sampling events indicate that only four 

metal compounds were detected that exceeded Federal MCL criteria.  Of these, chromium was 

the only metal on which statistical analyses were done to determine if contamination was 

significant, above the 5% significance level (Krustall-Wallis non-parametric ANOVA).  It was 

determined through the use of a non-parametric analysis of variance test that contamination was 

not significant.   

 

As stated in Section 4.1, several VOCs and one metal compound were not analyzed for during all 

four background sampling events.  Because of this fact, it is recommended that the results of this 

compliance round and the next compliance round be used to establish the four background 

concentrations of each parameter at each well where four concentrations are not available.  The 

inclusion of these and future analytical results will satisfy the SAP requirement of four 

independent background samples.   
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TABLE 2-1

METHOD PERFORMANCE LIMITS
APPENDIX I COMPOUND LIST AND CONTRACT

REQUIRED QUANTITATION LIMITS (CRQL)

Volatiles

Quantitiation 
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

K:\62470\277Phase\Landfill Monitoring\March 2002 Report\Tables and Appendix.xls     Table 2-1 Page 1 of 2



TABLE 2-1

METHOD PERFORMANCE LIMITS
APPENDIX I COMPOUND LIST AND CONTRACT

REQUIRED QUANTITATION LIMITS (CRQL)

Total and Dissolved Metals

Quantitiation 
Limits          
Water           
(mg/l)

Method Number

Antimony 0.02 6010
Arsenic 0.01 6010
Lead 0.005 6010
Selenium 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
Nickel 0.04 6010
Silver 0.01 6010
Vanadium 0.01 6010
Zinc 0.02 6010
Thallium 0.01 6010
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Well ID/      
Sample Date

Time 
Interval

Static Water Level 
(ft from top of 

PVC)
Temperature   

(OF)
pH      

(S.U.)

Specific 
Conductance 
(umhos/cm)

Dissolved 
Oxygen    
(mg/L)

Oxidation 
Reduction 
Potential    

(mV)
Turbidity 
(N.T.U.)

R7GW11-05 1053 6.92
02/28/02 1058 7.04 86.0 6.68 915 39.1 56.1

1120 7.04 85.5 6.80 916 36.8 16.9
1126 7.06 85.8 6.77 909 41.6 11.2
1132 7.06 85.3 6.77 911 49.9 10.2
1139 7.06 85.1 6.80 907 55.1 8.3
1146 7.05 85.5 6.88 908 58.6 14.0
1156 7.05 84.7 6.97 909 62.3 10.3
1204 7.03 84.9 6.95 916 0.6 64.3 6.6

R7GW08R-05 1457 11.12
02/28/02 1504 11.25 85.6 6.79 44,300 -140.5 472

1510 11.24 84.9 6.95 42,700 -139.6 306
1517 11.25 84.4 6.95 40,900 -145.2 142
1524 11.23 84.9 7.04 40,200 -146.2 53.9
1530 11.24 85.5 7.05 38,800 -154.5 21.5
1537 11.25 84.7 7.06 38,900 -161.6 16.3
1544 11.23 83.7 7.13 37,900 0.6 -160.7 10.7

R7GW07R-05 1707 14.79
02/28/02 1713 NA 84.2 6.64 1,898 -174.3 601

1720 NA 84.4 6.66 1,848 -153.2 358
1729 NA 83.5 6.73 1,826 -131.4 269
1736 NA 83.7 6.77 1,827 -128.2 233
1744 NA 83.5 6.86 1,808 -117.1 70.6
1751 NA 83.7 6.87 1,824 1.0 -127.5 123

R7GW05R-05 0818 14.36
03/02/02 0831 14.51 82.9 6.95 36,600 -244.4 307

0841 14.52 82.4 6.88 31,200 -229.1 121
0847 14.55 82.4 6.86 30,100 -229.9 91.2
0854 14.55 82.6 6.91 29,200 -233.0 44.4
0900 14.54 83.1 6.89 28,700 -237.1 29.6
0909 14.54 83.3 6.91 28,500 -250.1 20.3
0915 14.55 83.7 6.92 28,200 -259.4 14.8
0921 14.56 83.8 6.90 28,100 0.6 -268.4 12.2

R7GW04R-05 1315 12.30
03/03/02 1323 14.10 88.0 6.70 54,200 -91.0 684

1330 15.52 90.1 6.76 53,700 -92.5 727
1337 16.40 90.0 6.71 53,600 -85.4 553
1344 17.56 89.1 6.72 54,100 -80.4 241
1350 18.02 88.7 6.73 55,100 -73.7 227
1357 18.49 90.1 6.72 56,500 2.0 -70.1 312

Notes:
PVC - Polyvinyl chloride.
o F - Degrees Fahrenheit.
S.U. - Standard Unit.
umhos/cm - micro ohms per centimeter.
mg/L - milligrams per liter.
mV - millivolts.
N.T.U. - Nephlometric Turbidity Units.
NA - Unable to obtain reading due to roots obstructing inside of casing.

NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

TABLE 2-2

SUMMARY OF GROUNDWATER FIELD PARAMETERS
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, AUGUST 2002

SOLID WASTE LANDFILL FACILITY
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Well ID/      
Sample Date

Time 
Interval

Static Water Level 
(ft from top of 

PVC)
Temperature   

(OF)
pH      

(S.U.)

Specific 
Conductance 
(umhos/cm)

Dissolved 
Oxygen    
(mg/L)

Oxidation 
Reduction 
Potential    

(mV)
Turbidity 
(N.T.U.)

NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

TABLE 2-2

SUMMARY OF GROUNDWATER FIELD PARAMETERS
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, AUGUST 2002

SOLID WASTE LANDFILL FACILITY

R7GW01R-05 1530 7.22
03/02/02 1536 7.27 84.6 6.96 2,463 -131.7 91.9

1542 7.28 84.7 6.97 2,406 -122.1 62.6
1549 7.27 83.8 6.97 2,296 -137.1 17.6
1558 7.29 83.5 7.03 2,235 -142.7 5.13
1607 7.27 83.5 7.01 2,227 -179.6 2.29
1614 7.28 83.1 7.02 2,208 -181.8 2.06
1621 7.28 83.5 7.03 2,221 0.2 -187.2 2.08

R7GW09-05 1233 9.74
03/03/02 1242 9.78 86.4 7.09 47,300 -302.0 23.3

1250 9.78 86.7 7.01 46,100 -285.9 33.4
1258 9.77 86.0 6.99 49,500 -288.7 17.6
1305 9.78 86.4 7.02 48,900 -281.2 4.58
1311 9.78 86.5 6.99 49,600 -288.5 3.14
1320 9.79 85.3 7.02 54,000 -313.5 2.33
1335 9.79 86.9 7.03 48,700 -294.0 0.83
1341 9.80 86.4 7.01 47,600 -292.6 0.85
1348 9.80 85.8 6.99 50,900 0.3 -279.0 0.47

R7GW10-05 1512 13.60
03/02/02 1518 13.68 85.6 7.04 4,357 -105.8 13.0

1524 13.68 85.3 7.03 4,093 -105.4 9.41
1530 13.68 85.6 7.01 4,001 -104.8 9.14
1536 13.68 85.3 7.03 3,788 -102.0 7.52
1542 13.68 85.1 7.01 3,629 -98.9 5.80
1348 13.68 85.1 7.01 3,532 -100.4 3.66
1355 13.67 85.6 7.02 3,455 -97.8 3.08
1602 13.67 85.3 7.01 3,435 0.6 -98.5 2.64

R7GW02R-05 0929 5.41
03/05/02 0935 5.75 82.9 6.91 46,000 -336.6 Over-Range

0944 5.73 82.8 6.90 55,100 -307.7 368
0950 5.69 82.8 6.93 48,100 -294.5 217
0956 5.72 82.6 7.02 25,600 -277.3 38.0
1003 5.72 82.6 7.07 22,500 -257.2 9.80
1057 5.72 84.4 7.05 22,500 -236.9 37.8
1115 5.70 83.7 7.05 18,870 -231.4 9.43
1122 5.72 82.9 7.01 17,830 -230.6 7.45
1128 5.64 82.8 7.01 17,860 -229.9 18.8
1134 5.74 82.4 6.99 17,510 0.4 -227.4 17.2

Notes:
PVC - Polyvinyl chloride.
o F - Degrees Fahrenheit.
S.U. - Standard Unit.
umhos/cm - micro ohms per centimeter.
mg/L - milligrams per liter.
mV - millivolts.
N.T.U. - Nephlometric Turbidity Units.
NA - Unable to obtain reading due to roots obstructing inside of casing.
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R7GW01R 02/28/02 108.9 7.15 101.75
R7GW01R 03/12/02 108.9 7.43 101.47

R7GW02R 02/28/02 105.11 5.07 100.04
R7GW02R 03/12/02 105.11 5.5 99.61

R7GW04R 02/28/02 112.39 12.2 100.19
R7GW04R 03/12/02 112.39 12.44 99.95

R7GW05R 02/28/02 113.73 14.3 99.43
R7GW05R 03/12/02 113.73 14.48 99.25

R7GW07R 02/28/02 114.94 14.79 100.15
R7GW07R 03/12/02 114.94 14.86 100.08

R7GW08R 02/28/02 111.33 11.12 100.21
R7GW08R 03/12/02 111.33 11.26 100.07

R7GW09 02/28/02 109.69 9.33 100.36
R7GW09 03/12/02 109.69 9.6 100.09

R7GW10 02/28/02 113.96 13.58 100.38
R7GW10 03/12/02 113.96 13.79 100.17

R7GW11 02/28/02 110.2 6.92 103.28
R7GW11 03/12/02 110.2 7.03 103.17

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

NAVAL STATION ROSEVELT ROADS, CEIBA, PUERTO RICO

TABLE 2-3

GROUNDWATER ELEVATION SUMMARY
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, AUGUST 2002

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)

2/28/2002 1 408.84 1.00 0.00245 0.0077
2/28/2002 2 1812.00 1.00 0.00055 0.0017
2/28/2002 3 981.27 1.50 0.00153 0.0048
3/12/2002 1 553.37 1.50 0.00271 0.0085
3/12/2002 2 1839.72 1.00 0.00054 0.0017
3/12/2002 3 986.74 1.50 0.00152 0.0048

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

V = Ki/n

average gradient = 0.00155 ft/ft
minimum groundwater velocity = 0.0017 ft/day
maximum groundwater velocity = 0.0085 ft/day

average groundwater velocity = 0.0049 ft/day

SUMMARY

TABLE 2-4

GROUNDWATER VELOCITY CALCULATIONS
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, AUGUST 2002

SOLID WASTE LANDFILL FACILITY
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO
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TABLE 3-1

POSITIVE DETECTION SUMMARY
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, AUGUST 2002

SOLID WASTE MANAGEMENT FACILITY
NAVAL STATION ROOSEVELT ROADS, CEIBA, PR

Site ID
Sample ID
Sample Date

Volatiles (ug/l)
Carbon Disulfide 5 U 5 U 5 U 5 U 1.9 J
Chloroform 5 U 5 U 5 U 5 U 5 U
cis-1,2-Dichloroethene 5 U 5 U 5 U 5 U 0.68 J
Dibromomethane 5 U 5 U 5 U 5 U 4.6 J
Toluene 5 U 5 U 5 U 0.61 J 5 U

Total Metals (mg/l)
Arsenic 0.01 UJ 0.01 U 0.01 U 0.02 UJ 0.01 UJ
Selenium 0.01 UJ 0.01 U 0.01 UJ 0.02 UJ 0.01 UJ
Barium 0.062 0.062 0.062 0.36 0.02
Beryllium 0.004 U 0.0008 J 0.00085 J 0.00065 J 0.004 U
Cadmium 0.005 U 0.005 U 0.005 U 0.0019 J 0.005 U
Chromium 0.01 U 0.01 U 0.01 U 0.0044 J 0.01 U
Cobalt 0.01 U 0.01 U 0.01 U 0.046 0.01 U
Copper 0.02 U 0.02 U 0.02 U 0.056 0.02 U
Nickel 0.04 U 0.04 U 0.04 U 0.011 J 0.04 U
Vanadium 0.01 U 0.0023 J 0.01 U 0.046 0.0029 J
Zinc 0.02 U 0.0061 J 0.02 U 0.29 0.026
Thallium 0.01 U 0.01 U 0.01 U 0.019 J 0.01 U
Mercury 0.00012 J 0.0002 UJ 0.0002 UJ 0.00016 J 0.0002 U

Dissolved Metals (mg/l)
Arsenic, (Dissolved) 0.01 UJ 0.01 U 0.01 U 0.02 UJ 0.01 UJ
Lead, (Dissolved) 0.005 U 0.005 U 0.005 U 0.01 U 0.01 U
Selenium (Dissolved) 0.01 UJ 0.01 U 0.01 UJ 0.02 UJ 0.02 UJ
Barium, (Dissolved) 0.06 0.06 0.062 0.25 0.019
Beryllium (Dissolved) 0.004 U 0.0008 J 0.00081 J 0.004 U 0.00056 J
Cobalt (Dissolved) 0.01 U 0.01 U 0.01 U 0.041 0.01 U
Copper, Dissolved 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
Vanadium (Dissolved) 0.01 U 0.0023 J 0.01 U 0.01 U 0.01 U
Zinc, (Dissolved) 0.02 U 0.015 J 0.02 U 0.064 0.0065 J
Mercury (Dissolved) 0.0002 U 0.0002 UJ 0.0002 UJ 0.000093 J 0.00011 J

Notes:
  U - Not Detected
  J - Qualified as Estimated
  UJ - Reported quantitation limit is qualified as estimated

R7GW01R R7GW04R
R7GW04R-05R7GW01R-05 R7GW05R-05

R7GW05R

03/02/0203/02/0203/02/02 03/05/02 03/05/02

R7GW02R R7GW02R
R7GW02R-05 R7GW02R-05D
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TABLE 3-1

POSITIVE DETECTION SUMMARY
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, AUGUST 2002

SOLID WASTE MANAGEMENT FACILITY
NAVAL STATION ROOSEVELT ROADS, CEIBA, PR

Site ID
Sample ID
Sample Date

Volatiles (ug/l)
Carbon Disulfide
Chloroform
cis-1,2-Dichloroethene
Dibromomethane
Toluene

Total Metals (mg/l)
Arsenic
Selenium
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Nickel
Vanadium
Zinc
Thallium
Mercury

Dissolved Metals (mg/l)
Arsenic, (Dissolved)
Lead, (Dissolved)
Selenium (Dissolved)
Barium, (Dissolved)
Beryllium (Dissolved)
Cobalt (Dissolved)
Copper, Dissolved
Vanadium (Dissolved)
Zinc, (Dissolved)
Mercury (Dissolved)

5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 2.7 J
5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U

0.01 UJ 0.01 UJ 0.01 UJ 0.0034 J 0.01 UJ
0.01 U 0.016 J 0.02 UJ 0.01 UJ 0.01 U

0.079 0.097 0.1 0.054 0.0033 J
0.004 U 0.004 U 0.00056 J 0.004 U 0.004 U
0.005 U 0.005 U 0.005 U 0.005 U 0.005 U

0.0028 J 0.01 U 0.01 U 0.01 U 0.01 U
0.0058 J 0.01 U 0.01 U 0.01 U 0.01 U

0.028 0.02 U 0.02 U 0.02 U 0.0038 J
0.04 U 0.04 U 0.04 U 0.04 U 0.04 U

0.023 0.0025 J 0.0029 J 0.0039 J 0.01 U
0.056 0.02 U 0.02 U 0.02 U 0.02 U

0.01 UJ 0.01 UJ 0.02 U 0.01 U 0.01 UJ
0.0002 U 0.000089 J 0.00012 J 0.0002 U 0.0002 U

0.01 UJ 0.01 UJ 0.01 UJ 0.005 J 0.01 UJ
0.005 U 0.01 U 0.01 U 0.005 U 0.0017 J

0.0093 J 0.02 U 0.014 J 0.01 UJ 0.01 U
0.057 0.097 0.11 0.059 0.0029 J
0.004 U 0.004 U 0.0006 J 0.004 U 0.004 U

0.0022 J 0.01 U 0.01 U 0.01 U 0.01 U
0.02 U 0.02 U 0.02 U 0.02 U 0.0014 J

0.013 0.01 U 0.0041 J 0.0043 J 0.0022 J
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U

0.000086 J 0.0002 U 0.0001 J 0.00014 J 0.0002 U

Notes:
  U - Not Detected
  J - Qualified as Estimated
  UJ - Reported quantitation limit is qualified as estimated

R7GW11
R7GW11-05

02/28/0202/28/02

R7GW08R
R7GW08R-05

R7GW07R
R7GW07R-05

02/28/02
R7GW09-05 R7GW10-05

03/03/02

R7GW09 R7GW10

03/03/02
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TABLE 4-1

GROUNDWATER QUALITY, BACKGROUND AND COMPLIANCE
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, AUGUST 2002

SOLID WASTE LANDFILL FACILITY
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

Site ID
Sample Purpose

Volatiles (ug/l)

Federal MCL 
(Tap Water 

RBC)
1,1-Dichloroethane NE (798) ND 5 U ND 5 U
1,1-Dichloroethene 7 ND 5 U ND 5 U
Acetone NE (608) ND 50 UJ ND 50 UJ
Carbon Disulfide NE (1043) ND 5 U ND 5 U
Chlorobenzene 100 ND 5 U ND 5 U
Chloroform 80 ND 5 U ND 5 U
Chloromethane NE (2.1) ND 10 U ND 10 U
cis-1,2-Dichloroethene 70 ND 5 U ND 5 U
Dibromomethane NE (60.8) ND 5 U ND 5 U
Ethylbenzene 700 ND 5 U ND 5 U
Toluene 1000 ND 5 U ND 5 U
Vinyl chloride 2 ND 10 U ND 10 U

Total Metals (mg/l)
Antimony 0.006 ND 0.02 U ND 0.02 U
Arsenic 0.01 ND 0.01 UJ 0.0169 0.01 U
Barium 2 0.174 0.062 0.014 0.062
Beryllium 0.004 ND 0.004 U ND 0.0008 J
Cadmium 0.005 ND 0.005 U ND 0.005 U
Chromium 0.1 0.028 0.01 U 0.059 0.01 U
Cobalt NE (0.73 ) 0.02445 0.01 U 0.0016 0.01 U
Copper 1.3 0.0447 0.02 U 0.0217 0.02 U
Lead 0.015 ND 0.005 U ND 0.005 U
Nickel 0.1 0.0022 0.04 U 0.00064 0.04 U
Selenium 0.05 ND 0.01 UJ ND 0.01 U
Silver NE (0.1825 ) 0.01 0.01 U 0.01 0.01 U
Thallium 0.002 ND 0.01 U ND 0.01 U
Vanadium NE (0.2555 ) 0.0498 0.01 U 0.0149 0.0023 J
Zinc NE (10.95) 4.066 0.02 U 0.2029 0.0061 J

background
detection in compliance round
Notes:
  (1) Average determined on detections only
  + - concentration from dissolved analysis
  ND and U - Not Detected
  NE - Not Established
  J - Qualified as Estimated
  UJ - Reported quantitation limit is qualified as estimated

R7GW01R R7GW02R
Background

R7GW02
Compliance

R7GW01

Average (1) /Max 03/02/02 03/05/02
Background Compliance

Average (1) /Max 
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TABLE 4-1

GROUNDWATER QUALITY, BACKGROUND AND COMPLIANCE
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, AUGUST 2002

SOLID WASTE LANDFILL FACILITY
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

Site ID
Sample Purpose

Volatiles (ug/l)

Federal MCL 
(Tap Water 

RBC)
1,1-Dichloroethane NE (798)
1,1-Dichloroethene 7
Acetone NE (608)
Carbon Disulfide NE (1043)
Chlorobenzene 100
Chloroform 80
Chloromethane NE (2.1)
cis-1,2-Dichloroethene 70
Dibromomethane NE (60.8)
Ethylbenzene 700
Toluene 1000
Vinyl chloride 2

Total Metals (mg/l)
Antimony 0.006
Arsenic 0.01
Barium 2
Beryllium 0.004
Cadmium 0.005
Chromium 0.1
Cobalt NE (0.73 )
Copper 1.3
Lead 0.015
Nickel 0.1
Selenium 0.05
Silver NE (0.1825 )
Thallium 0.002
Vanadium NE (0.2555 )
Zinc NE (10.95)

ND 5 U 1 5 U
ND 5 U 1 5 U
5 50 UJ ND 50 UJ

ND 5 U ND 1.9 J
ND 5 U 0.8 5 U
ND 5 U ND 5 U
7 10 U ND 10 U

ND 5 U 1.3 0.68 J
ND 5 U ND 4.6 J
ND 5 U ND 5 U
ND 0.61 J ND 5 U
ND 10 U 1 10 U

ND 0.04 U ND 0.02 U
ND 0.02 UJ 0.0062 0.01 UJ

0.343 0.36 0.011 0.02
ND 0.00065 J ND 0.004 U
ND 0.0019 J ND 0.005 U

0.039 0.0044 J 0.04 0.01 U
0.0042 0.046 0.0016 0.01 U
0.0494 0.056 0.0194 0.02 U

ND 0.01 U ND 0.005 U
0.0011 0.011 J 0.00083 0.04 U

ND 0.02 UJ ND 0.01 UJ
ND 0.02 U ND 0.01 U
ND 0.019 J ND 0.01 U

0.0239 0.046 0.0215 0.0029 J
0.152 0.29 0.182 0.026

background
detection in compliance round
Notes:
  (1) Average determined on detections only
  + - concentration from dissolved analysis
  ND and U - Not Detected
  NE - Not Established
  J - Qualified as Estimated
  UJ - Reported quantitation limit is qualified as estimated

R7GW04R R7GW05RR7GW04 R7GW05
Compliance

03/02/02 03/02/02
ComplianceBackground Background

Average (1) /Max Average (1) /Max 
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TABLE 4-1

GROUNDWATER QUALITY, BACKGROUND AND COMPLIANCE
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, AUGUST 2002

SOLID WASTE LANDFILL FACILITY
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

Site ID
Sample Purpose

Volatiles (ug/l)

Federal MCL 
(Tap Water 

RBC)
1,1-Dichloroethane NE (798)
1,1-Dichloroethene 7
Acetone NE (608)
Carbon Disulfide NE (1043)
Chlorobenzene 100
Chloroform 80
Chloromethane NE (2.1)
cis-1,2-Dichloroethene 70
Dibromomethane NE (60.8)
Ethylbenzene 700
Toluene 1000
Vinyl chloride 2

Total Metals (mg/l)
Antimony 0.006
Arsenic 0.01
Barium 2
Beryllium 0.004
Cadmium 0.005
Chromium 0.1
Cobalt NE (0.73 )
Copper 1.3
Lead 0.015
Nickel 0.1
Selenium 0.05
Silver NE (0.1825 )
Thallium 0.002
Vanadium NE (0.2555 )
Zinc NE (10.95)

ND 5 U ND 5 U
ND 5 U ND 5 U
ND 50 UJ ND 50 UJ
ND 5 U ND 5 U
ND 5 U ND 5 U
ND 5 U ND 5 U
ND 10 U ND 10 U
ND 5 U ND 5 U
ND 5 U ND 5 U
ND 5 U ND 5 U
ND 5 U ND 5 U
ND 10 U ND 10 U

ND 0.02 U ND 0.02 U
ND 0.01 UJ ND 0.01 UJ

0.01 0.079 0.035 0.097
ND 0.004 U ND 0.004 U
ND 0.005 U ND 0.005 U

0.012 0.0028 J 0.048 0.01 U
0.0005 0.0058 J 0.001 0.01 U
0.0293 0.028 0.0263 0.02 U
0.0026 0.005 U 0.008 0.005 U

ND 0.04 U 0.0006 0.04 U
ND 0.01 U ND 0.016 J
ND 0.01 U ND 0.01 U
ND 0.01 UJ ND 0.01 UJ

0.0496 0.023 0.0337 0.0025 J
0.196 0.056 0.195 0.02 U

background
detection in compliance round
Notes:
  (1) Average determined on detections only
  + - concentration from dissolved analysis
  ND and U - Not Detected
  NE - Not Established
  J - Qualified as Estimated
  UJ - Reported quantitation limit is qualified as estimated

R7GW07 R7GW07R R7GW08R
Compliance

02/28/0202/28/02
Background Background

Average (1) /Max Average (1) /Max 
Compliance

R7GW08
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TABLE 4-1

GROUNDWATER QUALITY, BACKGROUND AND COMPLIANCE
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, AUGUST 2002

SOLID WASTE LANDFILL FACILITY
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

Site ID
Sample Purpose

Volatiles (ug/l)

Federal MCL 
(Tap Water 

RBC)
1,1-Dichloroethane NE (798)
1,1-Dichloroethene 7
Acetone NE (608)
Carbon Disulfide NE (1043)
Chlorobenzene 100
Chloroform 80
Chloromethane NE (2.1)
cis-1,2-Dichloroethene 70
Dibromomethane NE (60.8)
Ethylbenzene 700
Toluene 1000
Vinyl chloride 2

Total Metals (mg/l)
Antimony 0.006
Arsenic 0.01
Barium 2
Beryllium 0.004
Cadmium 0.005
Chromium 0.1
Cobalt NE (0.73 )
Copper 1.3
Lead 0.015
Nickel 0.1
Selenium 0.05
Silver NE (0.1825 )
Thallium 0.002
Vanadium NE (0.2555 )
Zinc NE (10.95)

ND 5 U ND 5 U
ND 5 U ND 5 U
ND 50 UJ ND 50 UJ
ND 5 U ND 5 U
ND 5 U ND 5 U
ND 5 U ND 5 U
ND 10 U ND 10 U
ND 5 U ND 5 U
ND 5 U ND 5 U
ND 5 U 15 5 U
ND 5 U ND 5 U
ND 10 U ND 10 U

ND 0.04 U 0.002 0.02 U
ND 0.01 UJ 0.0101 0.0034 J

0.146 0.1 0.174 0.054
ND 0.00056 J ND 0.004 U

0.00057 0.005 U 0.00054 0.005 U
0.037 0.01 U 0.015 0.01 U

0.0518 0.01 U 0.0081 0.01 U
0.1539 0.02 U 0.0258 0.02 U

ND 0.01 U 0.0069 0.005 U
0.0164 0.04 U 0.0068 0.04 U

ND 0.02 UJ ND 0.01 UJ
0.01 0.01 U 0.01 0.01 U

ND 0.02 U ND 0.01 U
0.0447 0.0029 J 0.052 0.0039 J
0.1712 0.02 U 0.1809 0.02 U

background
detection in compliance round
Notes:
  (1) Average determined on detections only
  + - concentration from dissolved analysis
  ND and U - Not Detected
  NE - Not Established
  J - Qualified as Estimated
  UJ - Reported quantitation limit is qualified as estimated

R7GW09

03/03/02

R7GW10
Compliance Compliance
R7GW09

03/03/02
Background Background

R7GW10

Average (1) /Max Average (1) /Max 
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TABLE 4-1

GROUNDWATER QUALITY, BACKGROUND AND COMPLIANCE
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, AUGUST 2002

SOLID WASTE LANDFILL FACILITY
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

Site ID
Sample Purpose

Volatiles (ug/l)

Federal MCL 
(Tap Water 

RBC)
1,1-Dichloroethane NE (798)
1,1-Dichloroethene 7
Acetone NE (608)
Carbon Disulfide NE (1043)
Chlorobenzene 100
Chloroform 80
Chloromethane NE (2.1)
cis-1,2-Dichloroethene 70
Dibromomethane NE (60.8)
Ethylbenzene 700
Toluene 1000
Vinyl chloride 2

Total Metals (mg/l)
Antimony 0.006
Arsenic 0.01
Barium 2
Beryllium 0.004
Cadmium 0.005
Chromium 0.1
Cobalt NE (0.73 )
Copper 1.3
Lead 0.015
Nickel 0.1
Selenium 0.05
Silver NE (0.1825 )
Thallium 0.002
Vanadium NE (0.2555 )
Zinc NE (10.95)

ND 5 U
ND 5 U

2 50 UJ
ND 5 U
ND 5 U
ND 2.7 J
ND 10 U
ND 5 U
ND 5 U
ND 5 U
ND 5 U
ND 10 U

ND 0.02 U
ND 0.01 UJ

0.044 0.0033 J
ND 0.004 U
ND 0.005 U

0.024 0.01 U
0.0004 0.01 U
0.0842 0.0038 J
0.0018 0.0017 J +

0.03 0.04 U
ND 0.01 U

0.01 0.01 U
ND 0.01 UJ

0.0406 0.01 U
0.3318 0.02 U

background
detection in compliance round
Notes:
  (1) Average determined on detections only
  + - concentration from dissolved analysis
  ND and U - Not Detected
  NE - Not Established
  J - Qualified as Estimated
  UJ - Reported quantitation limit is qualified as estimated

Average (1) /Max 

R7GW11
Compliance

02/28/02

R7GW11
Background
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VOCs Detected
Federal MCL 

(mg/L)

Maximum 
Detected 

Concentration 
(mg/L)

Exceeding MCL or 
Tap Water RBC?

Detected in 
Background 

Sampling 
Rounds?

Detected in 
Upgradient 

Wells?

Perform 
Statistical 
Analysis?

Percentage 
of Non-
Detects

1,1-Dichloroethane NE (0.798 ++) 0.001 no yes no no
1,1-Dichloroethylene 0.007 0.001 no yes no no
Acetone NE (0.608 ++) 0.005 no yes yes no
Carbon Disulfide NE (1.0428 ++) 0.0019 no no no no
Chlorobenzene 0.1 0.0008 no yes no no
Chloroform 0.08* 0.0027 no no yes+ no
cis-1,2-Dichloroethylene 0.07 0.002 no yes no no
Ethylbenzene 0.7 0.015 no yes no no
Methyl Chloride (chloromethane) NE (0.0021 ++) 0.0007 no yes no no
Methylene Bromide (dibromomethane) NE (0.0608 ++) 0.0046 no no no no
Toluene 1 0.00061 no no no no
Vinyl Chloride 0.002 0.001 no, see note yes no no

Metals Detected
Antimony 0.006 0.002 no, see note yes no no (1) 98%
Arsenic 0.01 0.0169 yes, see note yes no no (1) 91%
Barium 2 0.766 no yes yes no
Beryllium 0.004 0.0008 no no no no
Cadmium 0.005 0.0019 no yes no no
Chromium 0.1 0.104 yes yes yes yes 31%
Cobalt NE (0.73 ++) 0.092 no yes yes no
Copper 1.3 0.272 no yes yes no
Lead 0.015 0.008 no yes yes no
Nickel 0.1 0.03 no yes yes no
Selenium 0.05 0.016 no no no no
Silver NE (0.1825 ++) 0.01 no yes yes no
Thallium 0.002 0.019 yes, see note no no no (1) 98%
Vanadium NE (0.2555 ++) 0.116 no yes yes no
Zinc NE (10.95 ++) 11.9 yes, possible outlier yes yes no
Notes:
Federal MCL is less than or equal to Method Detection Limit on some or all of the samples
NE: Not Established
NA: Not Applicable
* Proposed Level (previous level was 0.1)
"+" Detected ONLY in upgradient well R7GW11
"++" Tap Water Risk Based Concentration
(1) Performing statistical analysis for the censored data set (large portion of non-detects) would yield little information

NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

TABLE 4-2

COMPARISON SUMMARY
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, AUGUST 2002

SOLID WASTE LANDFILL FACILITY
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VOCs Detected

Maximum 
Detected 

Concentration 
(mg/L)

Background 
Maximum 

(mg/L)

Background 
Mean (mg/L)

Background 
Median 
(mg/L)

Background 
Standard 
Deviation 

(mg/L)

Proportion of 
detects, 

background 
and 

compliance 

Notes

1,1-Dichloroethane 0.001 0.001 NM NM NM 0.0222
1,1-Dichloroethylene 0.001 0.001 NM NM NM 0.0222
Acetone 0.005 0.005 0.0035 0.002U NM 0.0741
Carbon Disulfide 0.0019 ND NM NM NM 0.037
Chlorobenzene 0.0008 0.0008 NM NM NM 0.0222
Chloroform 0.0027 ND NM NM NM 0.0222
cis-1,2-Dichloroethylene 0.002 0.002 NM NM NM 0.0741
Ethylbenzene 0.015 0.015 NM NM NM 0.0222
Methyl Chloride (chloromethane) 0.0007 0.0007 NM NM NM 0.0222
Methylene Bromide (dibromomethane) 0.0046 ND NM NM NM 0.037
Toluene 0.00061 ND NM NM NM 0.0222
Vinyl Chloride 0.001 0.001 NM NM NM 0.0222
Metals Detected
Antimony 0.002 0.002 NM NM NM 0.0278
Arsenic 0.0169 0.0169 0.0111 0.0101 0.0504 0.0889 statistics perfomed on detections only
Barium 0.766 0.766 0.1178 0.025 0.2097 + 0.5778 statistics perfomed on detections only
Beryllium 0.0008 ND ND ND ND 0.0667
Cadmium 0.0019 0.00057 0.00056 0.00056 NM 0.0667 statistics perfomed on detections only
Chromium 0.104 0.104 0.0335 0.015 0.0291 0.6889 mean and SD from detections only, median from all data
Cobalt 0.092 0.092 0.0191 0.001U 0.027 0.3333 mean and SD from detections only, median from all data
Copper 0.272 0.272 0.0523 0.01U 0.0714 + 0.3111 mean and SD from detections only, median from all data
Lead 0.008 0.008 0.0048 0.008U 0.0031 0.1111 mean and SD from detections only, median from all data
Nickel 0.03 0.03 0.0069 0.01U 0.0115 + 0.2222 mean and SD from detections only, median from all data
Selenium 0.016 ND ND ND ND 0.02
Silver 0.01 0.01 0.01 0.001U NM 0.0444 mean and SD from detections only, median from all data
Thallium 0.019 ND ND ND ND 0.02

Vanadium 0.116 0.116 0.0396 0.0199 0.0305 0.7778
mean and SD from detections only, median from all data, 

Winsorized mean = 0.0241, sd = 0.0291 

Zinc 11.9 11.9 0.6309 0.246 2.257 0.861
11.6 data point is possible outlier.  Background mean without 

outlier = 0.1975, sd without outlier = 0.1514
+' Data may be lognormal

NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

TABLE 4-3

STATISTICAL SUMMARY
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, AUGUST 2002

SOLID WASTE LANDFILL FACILITY
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APPENDIX C

GROUNDWATER ANALYTICAL DATA
ROUND 01 GROUNDWATER SAMPLING EVENT

NAVAL STATION ROOSEVELT ROADS LANDFILL
CEIBA, PR

Site ID
Sample ID
Sample Date

Volatiles (ug/l)
Acetone 50 UJ 50 UJ 50 UJ 50 UJ 50 UJ
Acrylonitrile 100 U 100 U 100 U 100 U 100 U
Benzene 5 U 5 U 5 U 5 U 5 U
Bromochloromethane 5 U 5 U 5 U 5 U 5 U
Bromodichloromethane 5 U 5 U 5 U 5 U 5 U
Bromoform 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ
Carbon Disulfide 5 U 5 U 5 U 5 U 1.9 J
Carbon tetrachloride 5 U 5 U 5 U 5 U 5 U
Chlorobenzene 5 U 5 U 5 U 5 U 5 U
Chloroethane 10 U 10 U 10 U 10 U 10 U
Chloroform 5 U 5 U 5 U 5 U 5 U
Dibromochloromethane 5 U 5 U 5 U 5 U 5 U
1,2-Dibromo-3-chloropropane 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ
1,2-Dibromoethane (EDB) 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ
1,2-Dichlorobenzene 5 U 5 U 5 U 5 U 5 U
1,4-Dichlorobenzene 5 U 5 U 5 U 5 U 5 U
trans-1,4-Dichloro-2-butene 10 U 10 U 10 U 10 U 10 U
1,1-Dichloroethane 5 U 5 U 5 U 5 U 5 U
1,2-Dichloroethane 5 U 5 U 5 U 5 U 5 U
1,1-Dichloroethene 5 U 5 U 5 U 5 U 5 U
cis-1,2-Dichloroethene 5 U 5 U 5 U 5 U 0.68 J
trans-1,2-Dichloroethene 5 U 5 U 5 U 5 U 5 U
1,2-Dichloropropane 5 U 5 U 5 U 5 U 5 U
cis-1,3-Dichloropropene 5 U 5 U 5 U 5 U 5 U
trans-1,3-Dichloropropene 5 U 5 U 5 U 5 U 5 U
Ethylbenzene 5 U 5 U 5 U 5 U 5 U
2-Hexanone 25 UJ 25 UJ 25 UJ 25 UJ 25 UJ
Bromomethane 10 U 10 U 10 U 10 U 10 U
Chloromethane 10 U 10 U 10 U 10 U 10 U
Dibromomethane 5 U 5 U 5 U 5 U 4.6 J
Dichloromethane 5 U 5 U 5 U 5 U 5 U
2-Butanone (MEK) 25 UJ 25 UJ 25 UJ 25 UJ 25 UJ
Iodomethane 5 U 5 U 5 U 5 U 5 U
4-Methyl-2-pentanone (MIBK) 25 UJ 25 UJ 25 UJ 25 UJ 25 UJ
Styrene 5 U 5 U 5 U 5 U 5 U
1,1,1,2-Tetrachloroethane 5 U 5 U 5 U 5 U 5 U
1,1,2,2-Tetrachloroethane 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ
Tetrachloroethene 5 U 5 U 5 U 5 U 5 U
Toluene 5 U 5 U 5 U 0.61 J 5 U
1,1,1-Trichloroethane 5 U 5 U 5 U 5 U 5 U
1,1,2-Trichloroethane 5 U 5 U 5 U 5 U 5 U
Trichloroethene 5 U 5 U 5 U 5 U 5 U
Trichlorofluoromethane 5 U 5 U 5 U 5 U 5 U
1,2,3-Trichloropropane 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ
Vinyl acetate 10 U 10 U 10 U 10 U 10 U
Vinyl chloride 10 U 10 U 10 U 10 U 10 U
Xylenes, Total 10 U 10 U 10 U 10 U 10 U

R7GW05R

03/02/0203/02/0203/02/02 03/05/02 03/05/02

R7GW02R R7GW02R
R7GW02R-05 R7GW02R-05D R7GW04R-05R7GW01R-05 R7GW05R-05

R7GW01R R7GW04R
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APPENDIX C

GROUNDWATER ANALYTICAL DATA
ROUND 01 GROUNDWATER SAMPLING EVENT

NAVAL STATION ROOSEVELT ROADS LANDFILL
CEIBA, PR

Site ID
Sample ID
Sample Date

R7GW05R

03/02/0203/02/0203/02/02 03/05/02 03/05/02

R7GW02R R7GW02R
R7GW02R-05 R7GW02R-05D R7GW04R-05R7GW01R-05 R7GW05R-05

R7GW01R R7GW04R

Total Metals (mg/l)
Antimony 0.02 U 0.02 U 0.02 U 0.04 U 0.02 U
Arsenic 0.01 UJ 0.01 U 0.01 U 0.02 UJ 0.01 UJ
Lead 0.005 U 0.005 U 0.005 U 0.01 U 0.005 U
Selenium 0.01 UJ 0.01 U 0.01 UJ 0.02 UJ 0.01 UJ
Barium 0.062 0.062 0.062 0.36 0.02
Beryllium 0.004 U 0.0008 J 0.00085 J 0.00065 J 0.004 U
Cadmium 0.005 U 0.005 U 0.005 U 0.0019 J 0.005 U
Chromium 0.01 U 0.01 U 0.01 U 0.0044 J 0.01 U
Cobalt 0.01 U 0.01 U 0.01 U 0.046 0.01 U
Copper 0.02 U 0.02 U 0.02 U 0.056 0.02 U
Nickel 0.04 U 0.04 U 0.04 U 0.011 J 0.04 U
Silver 0.01 U 0.01 U 0.01 U 0.02 U 0.01 U
Vanadium 0.01 U 0.0023 J 0.01 U 0.046 0.0029 J
Zinc 0.02 U 0.0061 J 0.02 U 0.29 0.026
Thallium 0.01 U 0.01 U 0.01 U 0.019 J 0.01 U
Mercury 0.00012 J 0.0002 UJ 0.0002 UJ 0.00016 J 0.0002 U

Dissolved Metals (mg/l)
Antimony (Dissolved) 0.02 U 0.02 U 0.02 U 0.04 U 0.04 U
Arsenic, (Dissolved) 0.01 UJ 0.01 U 0.01 U 0.02 UJ 0.01 UJ
Lead, (Dissolved) 0.005 U 0.005 U 0.005 U 0.01 U 0.01 U
Selenium (Dissolved) 0.01 UJ 0.01 U 0.01 UJ 0.02 UJ 0.02 UJ
Barium, (Dissolved) 0.06 0.06 0.062 0.25 0.019
Beryllium (Dissolved) 0.004 U 0.0008 J 0.00081 J 0.004 U 0.00056 J
Cadmium (Dissolved) 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
Chromium, (Dissolved) 0.01 U 0.01 U 0.01 U 0.02 U 0.01 U
Cobalt (Dissolved) 0.01 U 0.01 U 0.01 U 0.041 0.01 U
Copper, Dissolved 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
Nickel, (Dissolved) 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U
Silver (Dissolved) 0.01 U 0.01 U 0.01 U 0.02 U 0.01 U
Thallium (Dissolved) 0.01 U 0.0074 J 0.0097 J 0.016 J 0.02 U
Vanadium (Dissolved) 0.01 U 0.0023 J 0.01 U 0.01 U 0.01 U
Zinc, (Dissolved) 0.02 U 0.015 J 0.02 U 0.064 0.0065 J
Mercury (Dissolved) 0.0002 U 0.0002 UJ 0.0002 UJ 0.000093 J 0.00011 J

Notes:
  U - Not Detected
  J - Qualified as Estimated
  UJ - Reported quantitation limit is qualified as estimated
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APPENDIX C

GROUNDWATER ANALYTICAL DATA
ROUND 01 GROUNDWATER SAMPLING EVENT

NAVAL STATION ROOSEVELT ROADS LANDFILL
CEIBA, PR

Site ID
Sample ID
Sample Date

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

50 UJ 50 UJ 50 UJ 50 UJ 50 UJ
100 U 100 U 100 U 100 U 100 U

5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U
5 UJ 5 UJ 5 UJ 5 UJ 5 UJ
5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U

10 U 10 U 10 U 10 U 10 U
5 U 5 U 5 U 5 U 2.7 J
5 U 5 U 5 U 5 U 5 U
5 UJ 5 UJ 5 UJ 5 UJ 5 UJ
5 UJ 5 UJ 5 UJ 5 UJ 5 UJ
5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U

10 U 10 U 10 U 10 U 10 U
5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U

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

5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U

25 UJ 25 UJ 25 UJ 25 UJ 25 UJ
5 U 5 U 5 U 5 U 5 U

25 UJ 25 UJ 25 UJ 25 UJ 25 UJ
5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U
5 UJ 5 UJ 5 UJ 5 UJ 5 UJ
5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U
5 UJ 5 UJ 5 UJ 5 UJ 5 UJ

10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U

R7GW10-05
03/03/02

R7GW09 R7GW10

03/03/0202/28/02
R7GW09-05

R7GW11
R7GW11-05

02/28/0202/28/02

R7GW08R
R7GW08R-05

R7GW07R
R7GW07R-05
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APPENDIX C

GROUNDWATER ANALYTICAL DATA
ROUND 01 GROUNDWATER SAMPLING EVENT

NAVAL STATION ROOSEVELT ROADS LANDFILL
CEIBA, PR

Site ID
Sample ID
Sample Date
Total Metals (mg/l)
Antimony
Arsenic
Lead
Selenium
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Nickel
Silver
Vanadium
Zinc
Thallium
Mercury

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

R7GW10-05
03/03/02

R7GW09 R7GW10

03/03/0202/28/02
R7GW09-05

R7GW11
R7GW11-05

02/28/0202/28/02

R7GW08R
R7GW08R-05

R7GW07R
R7GW07R-05

0.02 U 0.02 U 0.04 U 0.02 U 0.02 U
0.01 UJ 0.01 UJ 0.01 UJ 0.0034 J 0.01 UJ

0.005 U 0.005 U 0.01 U 0.005 U 0.005 U
0.01 U 0.016 J 0.02 UJ 0.01 UJ 0.01 U

0.079 0.097 0.1 0.054 0.0033 J
0.004 U 0.004 U 0.00056 J 0.004 U 0.004 U
0.005 U 0.005 U 0.005 U 0.005 U 0.005 U

0.0028 J 0.01 U 0.01 U 0.01 U 0.01 U
0.0058 J 0.01 U 0.01 U 0.01 U 0.01 U

0.028 0.02 U 0.02 U 0.02 U 0.0038 J
0.04 U 0.04 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

0.023 0.0025 J 0.0029 J 0.0039 J 0.01 U
0.056 0.02 U 0.02 U 0.02 U 0.02 U

0.01 UJ 0.01 UJ 0.02 U 0.01 U 0.01 UJ
0.0002 U 0.000089 J 0.00012 J 0.0002 U 0.0002 U

0.02 U 0.04 U 0.04 U 0.02 U 0.02 U
0.01 UJ 0.01 UJ 0.01 UJ 0.005 J 0.01 UJ

0.005 U 0.01 U 0.01 U 0.005 U 0.0017 J
0.0093 J 0.02 U 0.014 J 0.01 UJ 0.01 U

0.057 0.097 0.11 0.059 0.0029 J
0.004 U 0.004 U 0.0006 J 0.004 U 0.004 U
0.005 U 0.005 U 0.005 U 0.005 U 0.005 U

0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.0022 J 0.01 U 0.01 U 0.01 U 0.01 U

0.02 U 0.02 U 0.02 U 0.02 U 0.0014 J
0.04 U 0.04 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 UJ 0.02 UJ 0.02 U 0.01 U 0.01 UJ

0.013 0.01 U 0.0041 J 0.0043 J 0.0022 J
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U

0.000086 J 0.0002 U 0.0001 J 0.00014 J 0.0002 U

Notes:
  U - Not Detected
  J - Qualified as Estimated
  UJ - Reported quantitation limit is qualified as estimated
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APPENDIX C

QA/QC ANALYTICAL DATA
ROUND 01 GROUNDWATER SAMPLING EVENT

NAVAL STATION ROOSEVELT ROADS LANDFILL
CEIBA, PR

Sample ID
Sample Date

Volatiles (ug/l)
Acetone 50 UJ 50 UJ 50 UJ 50 UJ 50 U 50 U
Acrylonitrile 100 U 100 U 100 U 100 UJ 100 U 100 U
Benzene 5 U 5 U 5 U 5 UJ 5 U 5 U
Bromochloromethane 5 U 5 U 5 U 5 UJ 5 U 5 U
Bromodichloromethane 5 U 5 U 5 U 5 UJ 5 U 5 U
Bromoform 5 UJ 5 UJ 5 UJ 5 UJ 5 U 5 U
Carbon Disulfide 5 U 5 U 5 U 5 UJ 5 U 5 U
Carbon tetrachloride 5 U 5 U 5 U 5 UJ 5 U 5 U
Chlorobenzene 5 U 5 U 5 U 5 UJ 5 U 5 U
Chloroethane 10 U 10 U 10 U 10 UJ 10 U 10 U
Chloroform 5 U 5 U 5 U 5 UJ 5 U 5 U
Dibromochloromethane 5 U 5 U 5 U 5 UJ 5 U 5 U
1,2-Dibromo-3-chloropropane 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ
1,2-Dibromoethane (EDB) 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ
1,2-Dichlorobenzene 5 U 5 U 5 U 5 UJ 5 U 5 U
1,4-Dichlorobenzene 5 U 5 U 5 U 5 UJ 5 U 5 U
trans-1,4-Dichloro-2-butene 10 U 10 U 10 U 10 UJ 10 UJ 10 UJ
1,1-Dichloroethane 5 U 5 U 5 U 5 UJ 5 U 5 U
1,2-Dichloroethane 5 U 5 U 5 U 5 UJ 5 U 5 U
1,1-Dichloroethene 5 U 5 U 5 U 5 UJ 5 U 5 U
cis-1,2-Dichloroethene 5 U 5 U 5 U 5 UJ 5 U 5 U
trans-1,2-Dichloroethene 5 U 5 U 5 U 5 UJ 5 U 5 U
1,2-Dichloropropane 5 U 5 U 5 U 5 UJ 5 U 5 U
cis-1,3-Dichloropropene 5 U 5 U 5 U 5 UJ 5 U 5 U
trans-1,3-Dichloropropene 5 U 5 U 5 U 5 UJ 5 U 5 U
Ethylbenzene 5 U 5 U 5 U 5 UJ 5 U 5 U
2-Hexanone 25 UJ 25 UJ 25 UJ 25 UJ 25 UJ 25 UJ
Bromomethane 10 U 10 U 10 U 10 UJ 10 U 10 U
Chloromethane 10 U 10 U 10 U 10 UJ 10 UJ 10 UJ
Dibromomethane 5 U 5 U 5 U 5 UJ 5 U 5 U
Dichloromethane 5 U 5 U 5 U 5 UJ 5 U 5 U
2-Butanone (MEK) 25 UJ 25 UJ 25 UJ 25 UJ 25 UJ 26 J
Iodomethane 5 U 5 U 5 U 5 UJ 5 U 5 U
4-Methyl-2-pentanone (MIBK) 25 UJ 25 UJ 25 UJ 25 UJ 25 UJ 25 UJ
Styrene 5 U 5 U 5 U 5 UJ 5 U 5 U
1,1,1,2-Tetrachloroethane 5 U 5 U 5 U 5 UJ 5 U 5 U
1,1,2,2-Tetrachloroethane 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ
Tetrachloroethene 5 U 5 U 5 U 5 UJ 5 U 5 U
Toluene 5 U 5 U 5 U 0.68 J 5 U 5 U
1,1,1-Trichloroethane 5 U 5 U 5 U 5 UJ 5 U 5 U
1,1,2-Trichloroethane 5 U 5 U 5 U 5 UJ 5 U 5 U
Trichloroethene 5 U 5 U 5 U 5 UJ 5 U 5 U
Trichlorofluoromethane 5 U 5 U 5 U 5 UJ 5 U 5 U
1,2,3-Trichloropropane 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ
Vinyl acetate 10 U 10 U 10 U 10 UJ 10 UJ 10 UJ
Vinyl chloride 10 U 10 U 10 U 10 UJ 10 U 10 U
Xylenes, Total 10 U 10 U 10 U 10 UJ 10 U 10 U

Total Metals (mg/l)

R7TB04-05R7TB02-05
03/04/02

R7TB01-05
03/01/02

Trip Blanks Field Balnks Eq. Rinsate

03/06/0203/06/0203/05/02 03/06/02
R7TB03-05 R7FB02-05 R7ER01-05
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APPENDIX C

QA/QC ANALYTICAL DATA
ROUND 01 GROUNDWATER SAMPLING EVENT

NAVAL STATION ROOSEVELT ROADS LANDFILL
CEIBA, PR

Sample ID
Sample Date

R7TB04-05R7TB02-05
03/04/02

R7TB01-05
03/01/02

Trip Blanks Field Balnks Eq. Rinsate

03/06/0203/06/0203/05/02 03/06/02
R7TB03-05 R7FB02-05 R7ER01-05

Antimony 0.02 U 0.02 U
Arsenic 0.01 U 0.01 U
Lead 0.005 U 0.0018 J
Selenium 0.01 UJ 0.01 UJ
Barium 0.01 U 0.01 U
Beryllium 0.004 U 0.004 U
Cadmium 0.005 U 0.005 U
Chromium 0.01 U 0.01 U
Cobalt 0.01 U 0.01 U
Copper 0.02 U 0.02 U
Nickel 0.04 U 0.04 U
Silver 0.01 U 0.01 U
Vanadium 0.01 U 0.01 U
Zinc 0.02 U 0.02 U
Thallium 0.01 U 0.01 U
Mercury 0.0002 UJ 0.0002 UJ

Dissolved Metals (mg/l)
Antimony (Dissolved) 0.02 U 0.02 U
Arsenic, (Dissolved) 0.01 U 0.01 U
Lead, (Dissolved) 0.005 U 0.005 U
Selenium (Dissolved) 0.01 UJ 0.01 UJ
Barium, (Dissolved) 0.01 U 0.01 U
Beryllium (Dissolved) 0.004 U 0.004 U
Cadmium (Dissolved) 0.005 U 0.005 U
Chromium, (Dissolved) 0.01 U 0.01 U
Cobalt (Dissolved) 0.01 U 0.01 U
Copper, Dissolved 0.02 U 0.02 U
Nickel, (Dissolved) 0.04 U 0.04 U
Silver (Dissolved) 0.01 U 0.01 U
Thallium (Dissolved) 0.01 U 0.01 U
Vanadium (Dissolved) 0.01 U 0.01 U
Zinc, (Dissolved) 0.02 U 0.02 U
Mercury (Dissolved) 0.0002 UJ 0.0002 UJ

NA NA NA
NA NA NA

NA NA NA
NA NA NA

NA NA NA
NA NA NA

NA NA NA
NA NA NA

NA NA NA
NA NA NA

NA NA NA
NA NA NA

NA NA NA
NA NA NA

NA NA NA
NA NA NA

NA NA NA
NA NA NA

NA NA NA
NA NA NA

NA NA NA
NA NA NA

NA NA NA
NA NA NA

NA NA NA
NA NA NA

NA NA NA
NA NA NA

NA NA NA
NA NA NA

NA NA NA
NA NA NA

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA
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Appendix E: 
Laboratory Data Validation Summary 

 







































































 

 
 

Baker Environmental, Inc. 
Appendix F: 

Summary of Statistical Analyses 

 


























































	Draft Semi-Annual Groundwater Monitoring Report - March 2002 Sampling Event Base Landfill

	Table of Contents

	Introduction

	Monitoring Activities

	Results of Groundwater Monitoring Event

	Discussion of Results

	Conclusions and Recommendations
 
	References

	Tables

	Figures

	Appendix A
	Appendix B
	Appendix C
	Appendix D
	Appendix E
	Appendix F



