
DEPARTMENT OF THE ARMY 
U.S. ARMY GARRISON WHITE SANDS 

100 HEADQUARTERS AVENUE 
WHITE SANDS MISSILE RANGE, NEW MEXICO 88002-5000 

REPLY TO 
ATTENTION OF 

Environment and Safety Directorate 

Ms. Cheryl Frischkorn 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 East Rodeo Park Road, Building 1 
Santa Fe, New Mexico 87505-6303 

Dear Ms. Frischkorn: 

'SEP 2 9 2004 

White Sands Missile Range has been performing groundwater monitoring at the High Energy 
Laser Systems Test Facility (HELSTF) Cleaning Facility as required. Enclosed for your review 
are one copy of the report and a CD received from the US Geologic Survey (USGS) concerning 
recently completed sampling activities at HELSTF. The Report includes a summary of the 
analytical results as well as all QA/QC lab data for the analytes of concern (volatiles, semi­
volatiles, extractable petroleum products, and total metals) based upon available information for 
April 5, 2004. The report submitted is entitled: 

United States Army White Sands Missile Range, Ground Water Monitoring at the High 
Energy Laser Systems Test Facility (HELSTF), Cleaning Facility RCRA Monitoring Well 
Sampling, Analytical Results of Samples Collected April 5, 2004 (prepared May 2004). 

Copies of this correspondence are also being furnished to Mr. John Kieling, NMED HWB; 
Ms. Marcie Leavit, GWQB, NMED; and Mr. David Neleigh, Region VI EPA. 

We hope that the enclosed report satisfactorily addresses any questions regarding our 
groundwater monitoring activities at the HELSTF. Should you have any further questions please 
contact Mr. Robert Peters (505) 678-1007. 

Sincerely, 

W~-00-~{ 
Thomas A. Ladd 
Director, Environment and Safety Directorate 

Enclosure 
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EXECUTIVE SUMMARY 

The U.S. Geological Survey (USGS), Water Resources Division, has entered into an agreement with 
the U.S. Army to perform ground-water-quality monitoring at the High Energy Laser Systems Test 
Facility (HELSTF) Cleaning Facility at White Sands Missile Range (WSMR), New Mexico (fig. 1). 
The primary objective of the agreement is to monitor the concentrations of hazardous materials in 
ground water at the HELSTF Cleaning Facility as required by the Resource Conservation and 
Recovery Act (RCRA). The ground-water monitoring requirements for the HELSTF Cleaning 
Facility are part of the approved Closure Plan Modification (December 12, 1992), which is a 
modification to the HELSTF Treatment Tank System Closure Plan. The hydrogeologic investigation, 
well installation, and monitoring program were originally proposed in the HELSTF Treatment Tank 
System Closure Plan. The hydrogeologic investigation and well installation were conducted by a 
contractor for the U.S. Army as part of the Closure Plan Modification.  
 
Four RCRA monitoring wells (CFW1, CFW2, CFW3, and CFW4) installed by the contractor at the 
Cleaning Facility (fig. 2) have been sampled by the USGS since April 1994. Ground-water samples 
were collected quarterly until 2004 when the sampling frequency was reduced to semiannual. A 
background well (HMW31) was added to the monitoring network in March 1995 and was sampled 
quarterly through July 2003. A second background well, HMW15, located at the northwest corner of 
HELSTF (fig. 2), was added to the network in July 2003 and replaced background well HMW31 in 
October 2003 because it is a better indicator of background conditions at the Cleaning Facility. Water 
from well HMW31 consistently has had small concentrations of volatile organic compounds (VOC) 
and large concentrations of chromium.   
 
Monitoring wells were sampled on April 5, 2004. Ground-water samples were analyzed for the 
following: VOC (method SW8260B); semivolatile organic compounds (SVOC) (method SW8270C); 
extractable petroleum hydrocarbons in the form of diesel range organics (DRO) (method SW8015-
modified); total organic carbon (TOC) (method SW9060); total organic halogens (TOX) (method 
SW9020B); cyanide (method SW9012A); total trace elements (barium, beryllium, and cobalt by 
method SW6010B; arsenic, cadmium, chromium, lead, and selenium by method SW6020); major 
ions (calcium, magnesium, potassium, and sodium by method SW6010B; chloride, fluoride, nitrate, 
orthophosphate, and sulfate by method MCAWW300.0A; and ammonia by method MCAWW350.1); 
total sulfide (method MCAWW376.2); alkalinity (method MCAWW310.1); and total dissolved solids 
(TDS) (method MCAWW160.1). Severn Trent Environmental Services Laboratories in Arvada, 
Colorado, conducted all analyses. 
 
Concentrations of the analytes detected in ground-water samples are presented in table 1. 
Concentrations that are equal to or greater than the reporting limits are discussed in this summary. 
Concentrations that are smaller than the reporting limits are estimates and are flagged "J" in table 1. 
Time-series plots of selected constituents (benzene, xylenes, 2-methylnapthalene, naphthalene, DRO, 
TOX, and nitrate) (figs. 3-9) show the historical and present constituent concentrations in water from 
the monitoring wells. 
 
Concentrations of fuel-derived VOC (benzene and xylenes) have decreased substantially in water 
from wells at the Cleaning Facility since monitoring began (figs. 3 and 4). Xylenes have not been 
detected above the reporting limit since October 2000 and benzene concentrations have generally 
stabilized at or below the reporting limit.  
 
In April 2004, small concentrations of various halogenated VOC were detected in water samples from 
CFW1, CFW2, and background well HMW15 (table 1). Chloroform was detected in CFW2 (1.4 
µg/L) and HMW15 (4.2 µg/L). Concentrations of chloroform in these wells were similar to 
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concentrations in samples collected in October 2003. The compound 1,1-dichloroethane was present 
in water from wells CFW1 (2.4 µg/L in the environmental sample and 3.6 µg/L in the duplicate) and 
CFW2 (1.8 µg/L).  
 
Concentrations of fuel-derived SVOC (figs. 5 through 7) were above the reporting limit in samples 
from CFW2, CFW3, and CFW4 in April 2004. Wells CFW2 and CFW4 contained DRO at 
concentrations of 0.32 milligrams per liter (mg/L) and 0.47 mg/L, respectively. Well CFW3 had 
concentrations of 2-methylnaphthalene (12 µg/L) and DRO (450 mg/L). Concentrations of 
naphthalene, dibenzofuran, fluorine, and phenanthrene were detected in CFW3 at concentration levels 
larger than the reporting limit in October 2003, but were not detected above the reporting limit in 
CFW3 in April 2004. Monitoring well CFW3 also continued to exhibit a light, nonaqueous-phase 
liquid (LNAPL). This well contained 4.03 feet of LNAPL on April 5, 2004, an increase of 1.48 ft 
from October 7, 2003. Concentration spikes of fuel-derived SVOC (figs. 5-7) are most likely a result 
of LNAPL in CFW3 mixing with ground water during purging and sampling. Although procedures 
for purging and sampling CFW3 were altered in April 2000 to reduce the potential for mixing, ground 
water samples may have been mixed with LNAPL during sampling in April 2004. 
 
TOC was present in water from all wells except HMW15 at concentrations ranging from 2.0 mg/L 
(CFW2) to 21 mg/L (CFW3). TOX was present above the reporting limit in water from all wells 
except HMW15 at concentrations ranging from 26 µg/L (CFW2 and CFW3) to 44 µg/L (CFW1). 
Since April 1999, concentrations of TOX have typically been estimates, ranging from 20 to 58 mg/L, 
or non-detects because of elevated reporting limits. The elevated reporting limits for TOX are caused 
by large inorganic chloride concentrations in the samples.   
 
Barium was present in water from all wells at concentrations ranging from 11 µg/L (CFW4 and 
HMW15) to 25 µg/L (CFW3). Chromium was present in wells CFW2, CFW3, CFW4, at 
concentrations ranging from 12 µg/L (CFW3) to 26 µg/L (CFW4). Selenium was present in wells 
CFW1, CFW2, and HMW15 at concentrations ranging from 41 µg/L (CFW1, duplicate sample) to 
100 µg/L (HMW15).  
 
Nitrate was present in water from all wells except CFW3 at concentrations ranging from 21 mg/L 
(CFW1) to 67 mg/L (HMW15). Nitrate concentrations have generally decreased in water from CFW4 
since 1994, and in water from wells CFW2 and CFW3 since 1998 (fig. 9). Nitrate concentrations in 
samples from all wells except HMW15 generally decreased since October 2003. The nitrate 
concentration in HMW15 increased from 63 mg/L to 67 mg/L between October 2003 and April 2004. 
Nitrate in water from well CFW3 increased between April 2002 and July 2002 but has since 
decreased and has remained below its reporting limit since January 2003. There is no obvious trend 
for nitrate concentration in samples from CFW1 (fig. 9).  
 
The major dissolved cation in water samples from the wells is sodium and the major dissolved anion 
is sulfate. In April 2004, sodium concentrations ranged from 1,600 mg/L (CFW3) to 2,500 mg/L 
(HMW15). Sulfate concentrations ranged from 3,200 mg/L (CFW3) to 7,300 mg/L (HMW15).  
 
Ground water from all wells is brackish. TDS ranged from 7,400 mg/L (CFW3) to 14,000 mg/L 
(HMW15). Total sulfide concentrations were present in water from CFW2 (0.17 mg/L) and CFW3 
(13 mg/L). Total alkalinity concentrations ranged from 250 mg/L (CFW2) to 1,600 mg/L (CFW3).  
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Figure 1. Location of the High Energy Laser System Test Facility site and       
            surrounding area, south-central New Mexico.  
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Figure 2. Location of RCRA monitoring wells CFW1, CFW2, CFW3, CFW4 at the HELSTF Cleaning Facility and background  
monitoring well HMW15, White Sands Missile Range, New Mexico. HMW31 represents background conditions from March 1995  
to July 2003 while HMW15 indicates background conditions from July 2003 to present (modified from Advanced Sciences, 1993) 
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Figure 3.  Time-series plot of benzene concentrations, April 1994 to April 2004, for monitoring wells CFW1, CFW2, CFW3, CFW4,  
and background well HMW15 in the area of the HELSTF Cleaning Facility, U.S. Army White Sands Missile Range, New Mexico. 
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Figure 4.  Time-series plot of xylene concentrations, April 1994 to April 2004, for monitoring wells CFW1, CFW2, CFW3, CFW4, and 
background well HMW15 in the area of the HELSTF Cleaning Facility, U.S. Army White Sands Missile Range, New Mexico. 
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Figure 5.  Time-series plot of 2-methylnaphthalene concentrations, April 1994 to April 2004, for monitoring wells CFW1, CFW2, CFW3, 
CFW4, and background well HMW15 in the area of the HELSTF Cleaning Facility, U.S. Army White Sands Missile Range, New Mexico. 
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Figure 6.  Time-series plot of naphthalene concentrations, April 1994 to April 2004, for monitoring wells CFW1, CFW2, CFW3, CFW4, 
and background well HMW15 in the area of the HELSTF Cleaning Facility, U.S. Army White Sands Missile Range, New Mexico. 
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Figure 7.  Time-series plot of diesel range organics concentrations, April 1994 to April 2004, for monitoring wells CFW1, CFW2, CFW3, 
CFW4, and background well HMW15 in the area of the HELSTF Cleaning Facility, U.S. Army White Sands Missile Range, New Mexico. 
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Figure 8.  Time-series plot of total organic halogens concentrations, April 1994 to April 2004, for monitoring wells CFW1, CFW2, 
CFW3, CFW4, and background well HMW15 in the area of the HELSTF Cleaning Facility, U.S. Army White Sands Missile Range, New 
Mexico. 
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Figure 9.  Time-series plot of nitrate (as N) concentrations, July 1994 to April 2004, for monitoring wells CFW1, CFW2, CFW3, CFW4, 
and background well HMW15 in the area of the HELSTF Cleaning Facility, U.S. Army White Sands Missile Range, New Mexico. 
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Table 1.  Summary of concentrations of analytes detected in ground water from monitoring wells CFW1, CFW2, CFW3, CFW4,  
           and HMW15 for samples collected April 5, 2004, at the HELSTF Cleaning Facility, White Sands Missile Range, New Mexico. 

 
[RL, reporting limit; mg/L, milligrams per liter;  µg/L, micrograms per liter; ND, not detected; NR, analysis not requested; IC, diluted due to high inorganic chloride; G, elevated 

reporting limit due to matrix interference; J, analyte was detected below the reporting limit and the value is an estimated concentration; B, method blank contamination]  
 

Sample ID: CFW1 
Duplicate              
CFW1-1 

Trip Blank             
CFW1-2 CFW2 CFW3 CFW4 HMW15 

Sample date & time: 4/5/04 1450 4/5/04 1500 4/5/04 1400 4/5/04 1745 4/5/04 1740 4/5/04 1555 4/5/04 1725 

Analytes and method: Result RL Result RL Result RL Result RL Result RL Result RL Result RL 
Volatile Organics SW8260B 
(µg/L)                          
Benzene ND 1 ND 1 ND 1 0.45 J 1 1.9 J 10 0.76 J 1 ND 1 
Chloroform 0.67 J 1 0.92 J 1 ND 1 1.4 1 ND 10 0.56 J 1 4.2 1 
1,1-Dichloroethane 2.4 1 3.6 1 ND 1 1.8 1 4.2 J 10 0.41 J 1 ND 1 
Methylene chloride 0.42 J 5 0.55 J 5 0.62 J 5 0.43 J, B 5 5.4 J 50 0.6 J 5 0.43 J, B 5 
Trichloroethene ND 1 0.22 J 1 ND 1 0.39 J 1 ND 10 0.25 J 1 ND 1 
Xylenes (total) ND 2 ND 2 ND 2 ND 2 ND 20 0.5 J 2 ND 2 
                           
Semivolatile Organics    
SW8270C (µg/L)                          
Acenaphthene ND 10 ND 10 NR   ND 10 1.4 J 10 1.5 J 10 ND 10 
Carbazole ND 10 ND 10 NR   ND 10 1.3 J 10 1.3 J 10 ND 10 
Dibenzofuran ND 10 ND 10 NR   ND 10 5.0 J 10 4.8 J 10 ND 10 
2-Methylnaphthalene ND 10 ND 10 NR   5.5 J 10 12 10 8.1 J 10 ND 10 
Naphthalene ND 10 ND 10 NR   4.0 J 10 ND 10 ND 10 ND 10 
Phenanthrene ND 10 ND 10 NR   ND 10 3.5 J 10 3.5 J 10 ND 10 
                           
Diesel Range Organics               
(DRO)  SW8015-modified 
(mg/L) ND 0.25 ND 0.25 NR   0.32 0.25 450 25 0.47 0.25 ND 0.25 
                           
Total Organic Carbon                    
(TOC) SW9060 (mg/L) 2.2 1 2 1 NR   2 1 21 G 2 2.6 1 0.51 J 1 
                           
Total Organic Halogen                    
(TOX) SW9020B (µg/L) 44 IC 20 44 IC 20 NR   26 IC 20 26 IC 20 35 IC 20 18 J, IC 20 
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Table 1.  Summary of concentrations of analytes detected in ground water from monitoring wells CFW1, CFW2, CFW3, CFW4, and HMW15  
     for samples collected April 5, 2004, at the HELSTF Cleaning Facility, White Sands Missile Range, New Mexico – Concluded. 
 

[RL, reporting limit;  mg/L, milligrams per liter;  µg/L, micrograms per liter;  ND, not detected;  B, method blank contamination;  G, reporting limit elevated due to matrix 
interference; J, analyte was detected below the reporting limit and the value is an estimated concentration; Q, reporting limit is elevated due to large analyte concentrations] 

 

Sample ID: CFW1 
Duplicate              
CFW1-1 CFW2 CFW3 CFW4 HMW15 

Sample date & time: 4/5/04 1450 4/5/04 1500 4/5/04 1745 4/5/04 1740 4/5/04 1555 4/5/04 1725 

Analytes and Method: Result RL Result RL Result RL Result RL Result RL Result RL 

Trace Elements, Total (µg/L)                        
Arsenic SW6020 11 J 25 10 J 25 15 J 25 5.5 J 25 11 J 50 10 J 50 
Barium SW6010B 13 10 12 10 14 10 25 10 11 10 11 10 
Cadmium SW6020 0.36 J 5 0.36 J 5 0.51 J 5 ND 5 0.64 J 10 ND 10 
Chromium SW6020 8.8 B, J 10 9.1 B, J 10 14 B 10 12 B 10 26 B 20 10 B, J 20 
Lead SW6020 ND 5 ND 5 ND 5 2.3 J 5 ND 10 ND 10 
Selenium SW6020 42 25 41 25 47 25 4.8 J 25 49 J 50 100 50 
                         
Nutrients (mg/L)                        
Ammonia as (N)                              
MCAWW350.1 ND 0.1 ND 0.1 0.14 0.1 0.043 J 0.1 ND 0.1 0.043 J 0.1 
Nitrate as (N)                        
MCAWW300.0A 21 Q 2.5 22 Q 2.5 28 Q 2.5 0.47 J, G 2.5 26 Q 2.5 67 Q 5 
                         
Major Ions (mg/L)                        
Calcium SW6010B 260 5 270 5 180 5 310 5 280 5 400 5 
Chloride MCAWW300.0A 760 Q 150 750 Q 150 790 Q 150 670 Q 150 780 Q 150 2,000 Q 300 
Fluoride MCAWW300.0A 3.2 J, G 5 3.4 J, G 5 4.0 J, G 5 2.7 J, G 5 3.7 J, G 5 2.2 J, G 10 
Magnesium SW6010B 360 5 360 5 360 5 300 5 410 5 720 10 
Potassium SW6010B 63 5 64 5 64 5 61 5 78 5 68 5 
Sodium SW6010B 1,800 25 1,700 25 1,900 25 1,600 25 2,100 50 2,500 50 
Sulfate MCAWW300.0A 5,100 Q 1,000 4,700 Q 1,000 4,700 Q 1,000 3,200 Q 1,000 5,900 Q 1,000 7,300 Q 2,500 
                         
Total Dissolved Solids 
MCAWW160.1 (mg/L) 8,500 Q 40 8,400 Q 40 8,600 Q 40 7,400 Q 40 10,000 Q 40 14,000 Q 50 
                         
Total Sulfide MCAWW376.2 
(mg/L) ND 0.05 ND 0.05 0.17 0.05 13 Q 2.5 ND 0.05 ND 0.05 
                         
Alkalinity MCAWW310.1 
(mg/L) 400 5 400 5 250 5 1,600 5 260 5 110 5 
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MONITORING WELL IDENTIFICATION REPORT 

 
NEW MEXICO ENVIRONMENT DEPARTMENT 

HAZARDOUS AND RADIOACTIVE MATERIALS BUREAU 
525 CAMINO DE LOS MARQUEZ, SUITE 4 

SANTA FE, NEW MEXICO  87502 
 
 

FACILITY NAME  High Energy Laser System Test Facility, Cleaning Facility 

EPA I.D. NUMBER  NM275021135 

COUNTY   Otero 

WELL NUMBER  CFW1 

WELL LOCATION (LONGITUDE)  106 °  19 '  52.11 " 

WELL LOCATION (LATITUDE)   32 °  37 '  59.07 " 

AQUIFER NAME  Alluvium  (110AVMB) 

AQUIFER CONFINED    UNCONFINED              X  

WELL INSTALLATION DATE   5 / 4 / 93 

DRILLING METHOD   HLWAG - Hollow Stem Auger 

INNER CASING DIAMETER   4   INCHES 

BOREHOLE DIAMETER   10.75 INCHES  

CASING MATERIAL   PVC  (Schedule 40) 

METHOD OF DEVELOPMENT   Unknown 

ELEV BOTTOM OF BOREHOLE   3,890.10   FEET ABOVE MSL 

ELEV BOTTOM OF WELL CASING  3,895.10   FEET ABOVE MSL 

ELEV BOTTOM OF SCREENED INT 3,900.10   FEET ABOVE MSL 

ELEV OF TOP OF SCREENED INT  3,920.10   FEET ABOVE MSL 

SURVEYED ELEV OF CASING TOP 3,957.34   FEET ABOVE MSL 
  
 
 

Date of Report:           03/26/98  Signature:      Jeff Langman 
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MONITORING WELL IDENTIFICATION REPORT 
 

NEW MEXICO ENVIRONMENT DEPARTMENT 
HAZARDOUS AND RADIOACTIVE MATERIALS BUREAU 

525 CAMINO DE LOS MARQUEZ, SUITE 4 
SANTA FE, NEW MEXICO  87502 

 
 

FACILITY NAME  High Energy Laser System Test Facility, Cleaning Facility 

EPA I.D. NUMBER  NM275021135 

COUNTY   Otero 

WELL NUMBER  CFW2    (HCF-9) 

WELL LOCATION (LONGITUDE)  106 °  19 '  52.15 " 

WELL LOCATION (LATITUDE)   32 °  37 '  59.51 " 

AQUIFER NAME  Alluvium  (110AVMB) 

AQUIFER CONFINED    UNCONFINED                  X  

WELL INSTALLATION DATE   5 / 21 / 93 

DRILLING METHOD   HLWAG - Hollow Stem Auger 

INNER CASING DIAMETER   4  INCHES   

BOREHOLE DIAMETER   ~  11.5  INCHES 

CASING MATERIAL   PVC  (Schedule 40) 

METHOD OF DEVELOPMENT   Unknown 

ELEV BOTTOM OF BOREHOLE   3,895.01  FEET ABOVE MSL 

ELEV BOTTOM OF WELL CASING  3,895.51  FEET ABOVE MSL 

ELEV BOTTOM OF SCREENED INT 3,900.51  FEET ABOVE MSL 

ELEV OF TOP OF SCREENED INT  3,920.51  FEET ABOVE MSL 

SURVEYED ELEV OF CASING TOP 3,957.47 FEET ABOVE MSL 
  
 
 

Date of Report:           03/26/98  Signature:      Jeff Langman 
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MONITORING WELL IDENTIFICATION REPORT 
 

NEW MEXICO ENVIRONMENT DEPARTMENT 
HAZARDOUS AND RADIOACTIVE MATERIALS BUREAU 

525 CAMINO DE LOS MARQUEZ, SUITE 4 
SANTA FE, NEW MEXICO  87502 

 
 

FACILITY NAME  High Energy Laser System Test Facility, Cleaning Facility 

EPA I.D. NUMBER  NM275021135 

COUNTY   Otero 

WELL NUMBER  CFW3   (HCF-8) 

WELL LOCATION (LONGITUDE)  106 °  19 '   53.45 " 

WELL LOCATION (LATITUDE)   32 °  37 '   59.59 " 

AQUIFER NAME  Alluvium  (110AVMB) 

AQUIFER CONFINED    UNCONFINED                  X  

WELL INSTALLATION DATE   5 / 19 / 93 

DRILLING METHOD   HLWAG - Hollow Stem Auger 

INNER CASING DIAMETER   4  INCHES 

BOREHOLE DIAMETER   ~  11.5  INCHES  

CASING MATERIAL   PVC  (Schedule 40) 

METHOD OF DEVELOPMENT   Unknown 

ELEV BOTTOM OF BOREHOLE   3,892.63  FEET ABOVE MSL 

ELEV BOTTOM OF WELL CASING  3,903.63  FEET ABOVE MSL 

ELEV BOTTOM OF SCREENED INT 3,908.63  FEET ABOVE MSL 

ELEV OF TOP OF SCREENED INT  3,918.63  FEET ABOVE MSL 

SURVEYED ELEV OF CASING TOP 3,955.63  FEET ABOVE MSL 
  
 
 

Date of Report:           03/26/98  Signature:      Jeff Langman 
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MONITORING WELL IDENTIFICATION REPORT 
 

NEW MEXICO ENVIRONMENT DEPARTMENT 
HAZARDOUS AND RADIOACTIVE MATERIALS BUREAU 

525 CAMINO DE LOS MARQUEZ, SUITE 4 
SANTA FE, NEW MEXICO  87502 

 
 

FACILITY NAME  High Energy Laser System Test Facility, Cleaning Facility 

EPA I.D. NUMBER  NM275021135 

COUNTY   Otero 

WELL NUMBER  CFW4 

WELL LOCATION (LONGITUDE)  106 °  19 '  53.51 " 

WELL LOCATION (LATITUDE)   32 °  37 '  58.92 " 

AQUIFER NAME  Alluvium  (110AVMB) 

AQUIFER CONFINED    UNCONFINED                  X  

WELL INSTALLATION DATE   4 / 30 / 93 

DRILLING METHOD   HLWAG - Hollow Stem Auger 

INNER CASING DIAMETER   4  INCHES  

BOREHOLE DIAMETER   10.75  INCHES 

CASING MATERIAL   PVC  (Schedule 40) 

METHOD OF DEVELOPMENT   Unknown 

ELEV BOTTOM OF BOREHOLE   3,885.43  FEET ABOVE MSL 

ELEV BOTTOM OF WELL CASING  3,895.43  FEET ABOVE MSL 

ELEV BOTTOM OF SCREENED INT 3,900.43  FEET ABOVE MSL 

ELEV OF TOP OF SCREENED INT  3,920.43  FEET ABOVE MSL 

SURVEYED ELEV OF CASING TOP 3,958.11  FEET ABOVE MSL 
  
 
 

Date of Report:           03/26/98  Signature:      Jeff Langman 
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MONITORING WELL IDENTIFICATION REPORT 
 

NEW MEXICO ENVIRONMENT DEPARTMENT 
HAZARDOUS AND RADIOACTIVE MATERIALS BUREAU 

525 CAMINO DE LOS MARQUEZ, SUITE 4 
SANTA FE, NEW MEXICO  87502 

 
 

FACILITY NAME  High Energy Laser System Test Facility, Cleaning Facility 

EPA I.D. NUMBER  NM275021135 

COUNTY   Otero 

WELL NUMBER  HMW15 

WELL LOCATION (LONGITUDE)  106 °  20 '  07.09 " 

WELL LOCATION (LATITUDE)   32 °   37 '  52.04 " 

AQUIFER NAME  unknown 

AQUIFER CONFINED            X UNCONFINED    

WELL INSTALLATION DATE   unknown 

DRILLING METHOD   unknown 

INNER CASING DIAMETER   2 INCHES 

BOREHOLE DIAMETER   unknown 

CASING MATERIAL   PVC  (Schedule 40) 

METHOD OF DEVELOPMENT   Unknown 

ELEV BOTTOM OF BOREHOLE   3,893.39 FEET ABOVE MSL 

ELEV BOTTOM OF WELL CASING  3,941.39  FEET ABOVE MSL 

ELEV BOTTOM OF SCREENED INT 3,898.39  FEET ABOVE MSL 

ELEV OF TOP OF SCREENED INT  3,913.39  FEET ABOVE MSL 

SURVEYED ELEV OF CASING TOP 3,958.30  FEET ABOVE MSL 
 
 
 

Date of Report:           08/13/03  Signature:      Sara Caldwell 

        

 



 

May 2004                 19 

MONITORING WELL 

QUARTERLY SAMPLING REPORT 
 

SAMPLE COLLECTED BY: Ralph Wilcox  

LABORATORY NAME: Severn Trent Services WELL NUMBER: CFW1 

WELL DEPTH: 62.24 feet 
WELL CASING VOLUME  
(given ground-water elev.): 10.99 

DATE SAMPLED: 04/05/04 LABORATORY SAMPLE ID#: D4D080342-001 

TIME SAMPLED: 1450 DATE RECEIVED BY LAB: 04/08/04 
 
 

PARAMETERS STORET 
CODE 

UNITS VALUE  DATE 

Ground water altitude 71993 Feet 3,911.94  04/05/04 

Flow Rate 00059 gal/min 0.69  04/05/04 

Pump Period 72004 minutes 58  04/05/04 

Volume Evacuated 73675 gallons 40  04/05/04 

Well Sampling Method 84077 --- BLDRP  N/A 
 
 
Sampler Material:  TEFLON        Well Sampling Method:  Bladder Pump (BLDRP)   
 
 
 

PARAMETERS STORET 
CODE 

UNITS VALUE  DETECTION 
LIMIT 

 DATA 
ANALYZED 

METHOD 
USED 

pH 00400 S.U. 6.96  N/A  04/05/04 
field 
electrometer 

Specific 
Conductance 00095 µS/cm 9,940  N/A  04/05/04 

field 
electrometer 

TOX 70354 µg/L 44  20  04/29/04 SW9020B 
TOC 00680 mg/L 2.2  1.0  04/22/04 SW9060 

 
SIGNATURE:   Sara Caldwell    
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MONITORING WELL 

QUARTERLY SAMPLING REPORT 
 

SAMPLE COLLECTED BY: Ralph Wilcox  

LABORATORY NAME: Severn Trent Services WELL NUMBER: CFW2 

WELL DEPTH: 61.96 feet 
WELL CASING VOLUME 
(given ground-water elev.): 9.26 

DATE SAMPLED: 04/05/04 LABORATORY SAMPLE ID#: D4D080342-004 

TIME SAMPLED: 1745 DATE RECEIVED BY LAB: 04/08/04 
 
 

PARAMETERS STORET 
CODE 

UNITS VALUE  DATE 

Ground water altitude 71993 Feet 3,909.7  04/05/04 

Flow Rate 00059 gal/min 0.85  04/05/04 

Pump Period 72004 minutes 47  04/05/04 

Volume Evacuated 73675 gallons 40  04/05/04 

Well Sampling Method 84077 --- BLDRP  N/A 
 
 
Sampler Material:  TEFLON        Well Sampling Method:  Bladder Pump (BLDRP)   
 
 
 

PARAMETERS STORET 
CODE 

UNITS VALUE  DETECTION 
LIMIT 

 DATA 
ANALYZED 

METHOD 
USED 

pH 00400 S.U. 7.0  N/A  04/05/04 
field 
electrometer 

Specific 
Conductance 00095 µS/cm 10,130  N/A  04/05/04 

field 
electrometer 

TOX 70354 µg/L 26  20  04/29/04 SW9020B 
TOC 00680 mg/L 2  1.0  04/22/04 SW9060 

 
SIGNATURE:   Sara Cadwell    
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MONITORING WELL 

QUARTERLY SAMPLING REPORT 
 

SAMPLE COLLECTED BY: Jeff Langman  

LABORATORY NAME: Severn Trent Services WELL NUMBER: CFW3 

WELL DEPTH: 52.0 FEET 
WELL CASING VOLUME  
(given ground-water elev.): 3.62 

DATE SAMPLED: 04/05/04 LABORATORY SAMPLE ID#: D4D080342-005 

TIME SAMPLED: 1740 DATE RECEIVED BY LAB: 04/08/04 
 
 

PARAMETERS STORET 
CODE 

UNITS VALUE  DATE 

Ground water altitude 71993 Feet 3,909.17  04/05/04 

Flow Rate 00059 gal/min 0.15  04/05/04 

Pump Period 72004 Minutes 48  04/05/04 

Volume Evacuated 73675 Gallons 7  04/05/04 

Well Sampling Method 84077 --- BLDRP  N/A 
 
 
Sampler Material:  TEFLON        Well Sampling Method:  Bladder Pump (BLDRP)   
 
 
 

PARAMETERS STORET 
CODE 

UNITS VALUE  DETECTION 
LIMIT 

 DATA 
ANALYZED 

METHOD 
USED 

pH 00400 S.U. 7.0  N/A  04/05/04 
field 
electrometer 

Specific 
Conductance 00095 µS/cm 8,410  N/A  04/05/04 

field 
electrometer 

TOX 70354 µg/L 26  20  04/29/04 SW9020B 
TOC 00680 mg/L 21  1.0  04/22/04 SW9060 

 
SIGNATURE:   Sara Caldwell    
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MONITORING WELL 

QUARTERLY SAMPLING REPORT 
 

SAMPLE COLLECTED BY: Jeff Langman  

LABORATORY NAME: Severn Trent Services WELL NUMBER: CFW4 

WELL DEPTH: 62.68 feet 
WELL CASING VOLUME  
(given ground-water elev.): 10.65 gallons 

DATE SAMPLED: 04/05/04 LABORATORY SAMPLE ID#: D4D080342-006 

TIME SAMPLED: 1555 DATE RECEIVED BY LAB: 04/08/04 
 
 

PARAMETERS STORET 
CODE 

UNITS VALUE  DATE 

Ground water altitude 71993 Feet 3,911.74  04/05/04 

Flow Rate 00059 Gal/min 0.5  04/05/04 

Pump Period 72004 minutes 80  04/05/04 

Volume Evacuated 73675 gallons 40  04/05/04 

Well Sampling Method 84077 --- BLDRP  N/A 
 
 
Sampler Material:  TEFLON        Well Sampling Method:  Bladder Pump (BLDRP)   
 
 
 

PARAMETERS STORET 
CODE 

UNITS VALUE  DETECTION 
LIMIT 

 DATA 
ANALYZED 

METHOD 
USED 

pH 00400 S.U. 7.08  N/A  04/05/04 
field 
electrometer 

Specific 
Conductance 00095 µS/cm 11,440  N/A  04/05/04 

field 
electrometer 

TOX 70354 µg/L 35  20  04/29/04 SW9020B 
TOC 00680 mg/L 2.6  2.0  04/22/04 SW9060 

 
SIGNATURE:   Sara Caldwell   

  



 

May 2004                 23 

MONITORING WELL 
QUARTERLY SAMPLING REPORT 

 

SAMPLE COLLECTED BY: Jeff Langman  

LABORATORY NAME: Severn Trent Services WELL NUMBER: HMW15 

WELL DEPTH:  68 feet 
WELL CASING VOLUME  
(given ground-water elev.): 11.7 gallons 

DATE SAMPLED: 04/05/04 LABORATORY SAMPLE ID#: D4D080342-007 

TIME SAMPLED: 1725 DATE RECEIVED BY LAB: 04/08/04 
 
 

PARAMETERS STORET 
CODE 

UNITS VALUE  DATE 

Ground water altitude 71993 Feet 3,908.23  04/05/04 

Flow Rate 00059 gal/min 0.3  04/05/04 

Pump Period 72004 Minutes 50  04/05/04 

Volume Evacuated 73675 gallons 15  04/05/04 

Well Sampling Method 84077 --- BLDRP  N/A 
 
 

Sampler Material:  TEFLON        Well Sampling Method:  Bladder Pump  (BLDRP) 
 
 
 

PARAMETERS STORET 
CODE 

UNITS VALUE  DETECTION 
LIMIT 

 DATA 
ANALYZED 

METHOD 
USED 

pH 00400 S.U. 7.53  N/A  04/05/04 
field 
electrometer 

Specific 
Conductance 00095 µS/cm 15,400  N/A  04/05/04 

field 
electrometer 

TOX 70354 µg/L 18  20  04/29/04 SW9020B 
TOC 00680 mg/L 0.51  1.0  04/22/04 SW9060 

 
 

SIGNATURE:   Sara Caldwell 
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APPENDIX I 
 

Analytical Results from Severn Trent Services Laboratory for 
Ground-Water Samples Collected April 5, 2004 
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APPENDIX II 
 

Laboratory Quality Assurance / Quality Control Results 
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LABORATORY DATA VALIDATION CHECKLIST 
 
 
SECTION 1.0: GENERAL INFORMATION 
 
Data reviewer(s) name, affiliation, title, signature, and date of review: 
  
  Sara Caldwell, USGS-WRD, Hydrologic Technician       May 18, 2004   
                 
                                                                         
 
DATA INVENTORY 
1.1 Sample project number: Severn Trent Environmental Services Lot # D4D080342     
            
                                                          
1.2 Operable unit and site:   High Energy Laser Systems Test Facility (HELSTF),   
         Cleaning Facility                           
    Sample collection dates:   April 5, 2004      
            
1.2 Sample locations (location IDs):  CFW1, CFW2, CFW3, CFW4, and  HMW15   
(background well). CFW1-1 was a field duplicate for CFW1; CFW1-2  was a trip blank  
for CFW1.           
                  
1.4 Sample matrix (ground water, soil, other):  ground water       
                                   
1.5 Type and number of field samples (environmental and quality control) in sample project: 

Type        Number Type        Number 
environmental      5  MS/MSD    0 
field duplicate      1   trip blank    1  
equipment blank      0   ambient blank    0   
  
Data validation level:  Level 1 (note - see Page II-9 for description of different levels) 
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SECTION 2.0: DATA REPORTS AND COMPLETENESS 
Name of reviewer(s) and review date:  Sara Caldwell         May 18, 2004   
                    
                                                                        
 
LABORATORY DATA REPORTS 
2.1 Analytical Results Report--report date: April 30, 2004       
2.2 Raw Data Report--number of volumes: Raw data not reviewed                     
2.3 Was completeness of lab reports acceptable?    Yes       √      No                   
 (overview, analytical results, quality-control report) 
 
 
DATA COMPLETENESS  
2.4 Were all samples requested on chain of custody form analyzed by lab? Yes    √     No     
  

 VOC SVOC DRO Total Metals Anions 
requested: 7 6 6 6 6 
analyzed: 7 6 6 6 6 

 
 Cyanide   Sulfide TOC TOX TDS Alkalinity 

requested: 6 6 6 6 6 6 
analyzed: 6 6 6 6 6 6 

 
2.5 List cancelled analyses on cancelled-data worksheet:  None         
 
2.6 Were sample cooler seals intact upon receipt by lab?  Yes       
 
2.7 What were the sample cooler temperatures upon receipt by lab?               
2.8-4.1° C @ Severn Trent Services       
                                                                           
2.8 Additional comments:  
The samples were received by the laboratory past the 48-hour hold time for nitrate and   
ortho-phosphate, but were analyzed as soon as possible.          
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SECTION 3.0:  DATA VALIDATION REVIEW 
 
In the following table (Table II-1), the data from the April 5, 2004 sampling round is 
reviewed for the following data validation parameters:  holding times, surrogate spike 
recovery, project reporting limits, field duplicates, trip blanks, tentatively identified 
compounds, lab control samples, lab method blanks, matrix spike and duplicates, and 
results over the reporting limits with qualifiers.  Data validation parameters are reviewed 
for compliance with individual requirements for each parameter specific to the individual 
analyses of volatiles (Method SW8260B), semivolatiles (SW8270C), extractable 
petroleum hydrocarbons (SW8015-modified), total metals (SW6010B and SW6020), 
common anions and ammonia (MCAWW300.0A and MCAWW350.1), cyanide and 
sulfide (SW9012A and MCAWW376.2), total organic carbon (SW9060), total organic 
halogens (SW9020B), and total dissolved solids and alkalinity (MCAWW160.1 and 
MCAWW310.1).  
                               



 

May 2004    II-5 

Table II-1.  Data validation worksheet table for ground-water samples collected April 5, 2004, sampling round at                                                      
HELSTF - validation parameters, analytes, and methods. 

 
 
 

Data Validation          
Parameters

Volatiles SW8260B Semivolatiles 
SW8270C

Extractable 
Petroleum 
Hydrocarbons 
SW8015 Modified

Total Metals 
SW6010B

Common Anions 
and Nitrogen 
MCAWW300A 
MCAWW350.1

Cyanide and 
Sulfide SW9012 
and MCAWW376.2

Total Organic 
Carbon SW9060

Total Organic 
Halogens SW9020B

Total Dissolved 
Solids and 
Alkalinity 
MCAWW160.1 and 
MCAWW310.1

Holding times 14-day limit 7 days to extract, 40-
day from extraction 
to analysis

7 days to extract, 40-
day from extraction 
to analysis

180-day limit 48-hours for NO3 
and PO4. 28-days 
for all others

14 days for cyanide, 
7 days for sulfide

28-day limit 28-day limit 7 days for TDS, 14 
days for alkalinity

Met

Surrogate Spike 
Recovery

%R varies for 
surrogates

%R varies for 
surrogates

%R varies for 
surrogates

Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable

Met

Project Reporting 
limit

No limits provided    
Not Applicable

No limits provided    
Not Applicable

Severn Trent RL: 
0.1 mg/L

No limits provided    
Not Applicable

No limits provided    
Not Applicable

Severn Trent: 0.01 
mg/L cyanide, 0.05 
mg/L sulfide

Severn Trent: 1.0 
mg/L

Severn Trent: 30 
µg/L

Severn Trent: 10 
mg/L TDS, 5.0 mg/L 
alkalinity

Met

Field Duplicates RPD < 30% RPD < 30% RPD < 30% RPD < 30% RPD < 30% RPD < 30% RPD < 30% RPD < 30% RPD < 30%

Met

Trip Blanks Presence of 
contaminants

Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable

Met

Yes Yes Yes Yes Yes Yes Yes Yes Yes

Yes Yes Yes

Yes Yes Yes Yes Yes

Yes Yes Yes Yes Yes Yes Yes Yes Yes

Yes, see notes

No, see notes 

No, see notes 

No, see notes 

No

No, see notes  

No, see notes 

No, see notes 

No, see notes 

No, see notes 

No, see notes 

No, see notes 

No, see notes 

No, see notes 

No, see notes 

No, see notes 

No, see notes 

No, see notes 

No, see notes 

No, see notes 

No, see notes 

No, see notes 

No, see notes 

No, see notes 

No, see notes 

No, see notes 

No, see notes 

No, see notes 



 

May 2004    II-6 

Table II-1.  Data validation worksheet table for ground-water samples collected April 5, 2004, sampling                                                          
round at HELSTF - validation parameters, analytes, and methods—continued. 

 

 
Data Validation 
Parameters

Volatiles 
SW8260B

Semivolatiles 
SW8270C

Extractable 
Petroleum 
Hydrocarbons 
SW8015 Modified

Total Metals 
SW6010B

Common Anions 
and Nitrogen 
MCAWW3000A 
MCAWW350.1

Cyanide and 
Sulfide SW9012 
and MCAWW376.2

Total Organic 
Carbon SW9060

Total Organic 
Halogens 
SW9020B

Total Dissolved 
Solids and 
Alkalinity 
MCAWW160.1 
MCAWW310.1

Tentatively Identified 
Comps.

Number of 
compounds               
per site

Number of 
compounds               
per site

Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable

Presence HMW15: 3 HMW15: 2
CFW1: 2 CFW1: 3
CFW2: 9 CFW2: 3
CFW3: 11 CFW3: 16
CFW4: 11 CFW4: 17

Lab Control Samples %R and RPD 
within 3 SD of 
historical 

%R and RPD 
within 3 SD of 
historical 

%R and RPD 
within 3 SD of 
historical 

%R and RPD 
within 3 SD of 
historical 

%R and RPD within 
3 SD of historical 
performance

%R and RPD within 
3 SD of historical 
performance

%R and RPD within 
3 SD of historical 
performance

%R within 80 to 
120% and RPD < 
20%

%R between 87 and 
107%, RPD < 10%

Met

Lab Method Blanks < RL except for 
common lab 
contaminants, then 
< 5 x RL

< RL except for 
common lab 
contaminants, then 
< 5 x RL

< 2 x RL < RL except for 
common lab 
contaminants, then 
< 2 x RL

< 2 x RL < 2 x RL Non-detect Non-detect < 2 x RL

Met

Not Applicable Not Applicable Not ApplicableNot Applicable Not Applicable Not Applicable Not Applicable

Yes Yes Yes Yes Yes Yes Yes Yes Yes

No, see notes 

Yes Yes Yes Yes Yes Yes Yes Yes Yes

No, see notes 

No, see notes 

No, see notes 

No, see notes 

No, see notes 

No, see notes 

No, see notes 

No, see notes 

No, see notes 

No, see notes 

No, see notes 

No, see notes 

No, see notes 

No, see notes 

No, see notes 

No, see notes No, see notes 
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Table II-1.  Data validation worksheet table for ground-water samples collected April 5, 2004, sampling                                                           
round at HELSTF - validation parameters, analytes, and methods—concluded. 

 

 
Data Validation 
Parameters

Volatiles 
SW8260B

Semivolatiles 
SW8270C

Extractable 
Petroleum 
Hydrocarbons 
SW8015 Modified

Total Metals 
SW6010B

Common Anions 
and Nitrogen 
MCAWW3000A 
MCAWW350.1

Cyanide and 
Sulfide SW9012 
and MCAWW376.2

Total Organic 
Carbon SW9060

Total Organic 
Halogens 
SW9020B

Total Dissolved 
Solids and 
Alkalinity 
MCAWW160.1 
MCAWW310.1

Matrix Spike and 
Duplicates

Met various %R 
and RPD 
requirements

Met various %R 
and RPD 
requirements

Met various %R 
and RPD 
requirements

Met various %R 
and RPD 
requirements

Met various %R and 
RPD requirements

Met various %R and 
RPD requirements

Meet %R and RPD 
requirements

%R within 80 to 
120% and RPD < 
20%

%R between 87 and 
107%, RPD < 10%

Met

Results over RL with 
Qualifiers

None None None Associated method 
blanks for 
chromium in 
samples from wells 
CFW2, CFW3, and 
CFW4 contained 
target analytes at a 
reportable level.

Elevated RL of 
chloride, nitrate, 
sulfate, and TDS for 
all wells, and of total 
sulfides for CFW3; 
elevated RL of 
fluoride for all wells 
and of phosphate for 
all wells except 
CFW2; elevated RL 
of ntrate and TOC 
for CFW3. 

Elevated reporting 
limit for sulfide in 
CFW3 due to high 
analyte levels.

Elevated reporting 
limit for CFW3 due 
to matrix 
interference.

All samples were 
diluted because of 
large levels of 
inorganic chloride.

All samples had 
elevated reporting 
limits because of 
large analyte levels 
for TDS.

Yes Yes Yes Yes Yes Yes Yes Yes Yes

No, see notes No, see notes No, see notes No, see notes No, see notes No, see notes No, see notes No, see notes No, see notes 
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Table II-1.   Data validation worksheet table for ground-water samples collected April 5, 2004, sampling round at HELSTF - notes. 
 
 
 

Analyte and Method:

Volatiles SW8260B

Semivolatiles SW8270C

Total Metals SW6010B and 
SW6020
Common Anions and 
Nitrogen MCAWW3000A 
MCAWW350.1

Total Organic Carbon 
SW9060
Total Organic Halogens 
SW9020B
Total Dissolved Solids and 
Alkalinity MCAWW160.1 and 
MCAWW310.1

Project reporting limit for CFW3 was 2.0 mg/L

Project reporting limit for all wells was 20 µg/L.

Project reporting limit of total dissolved solids for CFW1, CFW1-1, CFW2, CFW3, and CFW4 was 40 mg/L; reporting limit of total dissolved solids for 
HMW15 was 50 mg/L. 

Reporting limit for total sulfide in the sample from CFW3 was 2.5 mg/L. Cyanide and Sulfide SW9012 
and MCAWW376.2

Notes of Data Validation Parameters:

Field duplicate, CFW1-1, RPD was greater than 30% for 1,1-Dichloroethane and Trichloroethene.

None

Project reporting limit for CFW1, CFW1-1, CFW2, CFW4, and HMW15 was 0.25 mg/L; project reporting limit for CFW3 was 25 mg/L

Matrix spike recovery and RPD were not calculated for calcium, magnesium, and sodium because sample amounts were greater than four times the spike 
amount.   

Extractable Petroleum 
Hydrocarbons SW8015 
Modified

Surrogate spike recovery for CFW3 was not calculated due to dilution or the presence of interfering analytes.                                                                          

All samples were received past the 48-hour hold time for nitrate and ortho-phosphate; the samples were analyzed by Severn Trent Laboratory as soon as 
possible.                                                                                
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Instruction Notes for the Data Validation Checklist 
 
This data validation checklist will be used when validating the chemical analytical results.  Data 
validation is a systematic and independent verification of data quality and consists of checking, verifying, 
evaluating, and qualifying the chemical analytical results. 
 
Two different levels of data validation are used with level I being not as detailed or as rigorous as level II. 
Level I data validation includes: (1) checking holding times limits, (2) evaluating the results of field and 
laboratory quality-control (QC) samples such as field replicates, matrix spikes, surrogate samples, and 
duplicate control samples, and (3) checking that contamination during sample processing has not occurred 
in QC blanks such as equipment, method, ambient, and trip blanks. Most of the information and data used 
to conduct a level I data validation is contained in the summary-data reports prepared by the reporting 
laboratory. Level II data validation includes all the level I guidelines plus using the raw-data reports 
prepared by the reporting laboratory to: (1) check that the laboratory instruments have been properly 
tuned and calibrated, and (2) verify that selected sample results do not have any omissions, problems, 
discrepancies, transcription errors, and reduction (dilution, conversion) errors. 
 
Field samples (environmental and QC) are processed  and analyzed by the reporting laboratory in specific 
groups of samples called sample projects (also called sample cases). A sample project usually consists of 
20 or fewer samples that are collected from one or more sampling locations (monitoring well) in a given 
sampling period. Numerous laboratory QC samples also are analyzed with the field samples for each 
sample project. 
 
This data validation checklist is designed to be used when validating the analytical results for a given 
sample project and it has a multi-level organization. The first part of the checklist contains general 
information (section 1.0) about the scope (who, when, how, and what) of the data validation and data 
reports and completeness (section 2.0) for each sample project. Sections 1.0 and 2.0 will be completed 
and included with all data validation checklists. The data validation checklist also contains numerous 
supplemental sections that are listed at the bottom of the first page of this document. These supplemental 
checklist sections are used for specific analytical methods and will be marked with a checkmark (√) when 
they are completed for a given sample project.  Specific project-required frequency and QC acceptance 
criteria, and pertinent reference page numbers are listed with most of the checklist items. The major data-
validation references are the USEPA guidance documents.  
 
Checklist Abbreviations, Acronyms, and Notes 
Abbreviations: 
 As arsenic 
 Ba barium 
 Be beryllium 
 Ca calcium 
 CCV continuing calibration verification 
 Cd cadmium 
 CFW cleaning facility well 
 Cl chloride 
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 Checklist Abbreviations, Acronyms, and Notes -- continued 
Abbreviations: 
Co cobalt 

 Conc. concentration 
 Cr chromium 
 DCS duplicate control sample 
 Diss. dissolved 
 DRO diesel range organics with GC/FID analysis C10-C28 
 DUP duplicate environmental sample 
 EB equipment blank 

FG-INORG Functional guidelines (EPA) for evaluating inorganic analyses (USEPA 
contract laboratory program national functional guidelines for inorganic data review, 
February, 1994, Publication 9240.1-05-01, Document number PB94-963502, 42 p.)  

FG-ORG Functional guidelines (EPA) for evaluating organic analyses (USEPA 
Contract laboratory program national functional guidelines for organic data review, 
February, 1994, Publication 9240.1-05, Document number PB94-963501, 124 p.) 

 Fl fluoride 
 GFAA graphite furnace atomic absorption 
 HELSTF High Energy Laser Systems Test Facility 
 ICP inductively coupled plasma 
 ID identification 
 IS internal standards 
 J estimated value qualifier 
 K potassium 
 LCS laboratory control sample 
 MCAWW "Methods for Chemical Analysis of Water and Wastes"', 
  EPA-600/4-79-020, March 1983 subsequent revisions. 
 Mg magnesium 
 mg/L milligrams per liter 
 MS/MSD matrix spike/matrix spike duplicate 
 MW monitoring well 
 Na sodium 
 ND not detected 
 NMED New Mexico Environment Department 
 NO2 nitrate 
 Pb lead 
 PO4 orthophosphate 
 PRL project reporting limit 
 QC quality control 
 RCLs Recovery Control Limits 
 RCRA Resource Conservation and Recovery Act 
 RL reporting limits 
 RPD relative percent difference 
 SA environmental sample 
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 Checklist Abbreviations, Acronyms, and Notes -- continued 
Abbreviations: 
SAP Sampling and Analysis Plan 

 SCS single control sample 
SD standard deviation 

 SO4 sulfate 
SVOC semivolatile organic compounds 

 TB trip blank 
 TDS total dissolved solids 
 TIC tentatively identified compound 
 TOC total organic carbon 
 Tot. total 
 TOX total organic halogen 
 TSS total suspended solids 
 USEPA United States Environmental Protection Agency 
 USGS/WRD United States Geological Survey, Water Resources Division 
 VOC volatile organic compounds  
 mg/L microgram per liter 
 %R percent recovery 
 
 
References 
 
USEPA, 1994, USEPA contract laboratory program national functional guidelines for organic data 
review, February, 1994, Publication 9240.1-05, Document number PB94-963501, 124 p.  
 NOTE: this reference is abbreviated FG-ORG in this checklist. 
 
USEPA, 1994, USEPA contract laboratory program national functional guidelines for inorganic data 
review, February, 1994, Publication 9240.1-05-01, Document number PB94-963502, 42 p. 
 NOTE: this reference is abbreviated FG-INORG in this checklist. 
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APPENDIX III 
 

Container and Preservation Requirements  

And Field Data 
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Sample container and preservation requirements 
 
Parameters and Methods Bottle Size and Type Preservatives 

Volatile Organic Compounds  
SW8260B 

Three 40 ml glass vials 200 mL 50% Hydrochloric Acid, 
Chilled 

   
Semivolatile Compounds  
SW8270C 

Two 1-liter amber glass None, Chilled 

   
Extractable Petroleum 
Hydrocarbons  SW8015-Modified 

Two 1-liter amber glass None, Chilled 

   
Metals: Ba, Be, Ca, Co, Mg, K, Na 
by SW6010B: As, Cd, Cr, Pb, Se 
by SW6020 

500 mL polyethylene 10 ml 20% Nitric Acid, pH<2 

   
Fluoride, chloride, nitrate, 
orthophosphate, sulfate by 
MCAWW300.0A; TDS by 
MCAWW160.1, and alkalinity by 
MCAWW310.1  

1-liter polyethylene None, Chilled 

   
Total Organic Carbon  SW9060, 
Ammonia  MCAWW350.1 

250 mL amber glass 2 ml 50% Sulfuric Acid, Chilled, 
pH<2 

   
Total Organic Halogen  SW9020B 250 mL amber glass 4 ml 50% Sulfuric Acid, Chilled, 

pH<2 

   
Total Cyanide  SW9012A 250 mL polyethylene 2 ml 50% Sodium Hydroxide, 

Chilled, pH>12 

   
Sulfide  MCAWW376.2 250 mL polyethylene 1 ml 1N Zinc Acetate, plus 1 ml 

50% Sodium Hydroxide, Chilled, 
pH>9 
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