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Dear Ms. Frischkorn: 

Two copies of the Report of the Spring 2001 Groundwater Sampling Event at the High 
Energy Laser Systems Test Facility (HELSTF) Chromium Spill Site dated August 2001, are 
enclosed for your information. An electronic copy of the report is also enclosed. 

Groundwater at this site is monitored to determine whether chromium originating from the 
spill site is migrating to groundwater, and whether its concentration is increasing or decreasing 
over time. The groundwater is also monitored for a suite of analytes that includes VOCs, 
SVOCs, explosive residues, metals, and a specific set of water quality parameters to provide data 
for the on-going site-wide HELSTF groundwater investigation. 

During the Spring 2001 groundwater sampling event, concentrations of chromium that 
exceeded the New Mexico Water Quality Control Commission standard of 0.05 mg/L were 
detected in four of the nine on-site monitoring wells. The highest concentration detected was 2.5 
mg/Lin HELSTF monitoring well (HMW) 41 . Trends analyses show concentrations of 
chromium generally decreasing since 1998, with seasonal variations between spring and fall 
sampling events, where fall data generally returns higher values for chromium than spring data. 
The trends analyses are contained in Appendix A of the subject report. 
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Command HELSTF; and to MEVATEC Corporation. Please contact Ms. Robin Paul of our 
office at (505) 678-2224 if you have any questions. 
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Thomas A. Ladd 
Director, Environment and 

Safety Directorate 



REPORT DOCUMENTATION PAGE OMB No. 0704-0188 

Public reporting burden for this collection of information estimated to average 1 hour per response, including the time for reviewing instructions. Send comments 
regarding this burden estimate or any other aspects of this collection information including suggestions for reducing this burden to Washington Headquarters Services, 
Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302 and to the Office of Management and Budget 
Paperwork Reduction Project (0704-0188), Washington DC 20503 

1. AGENCY USE ONLY (LEAVE 2. REPORT DATE 3. REPORT TYPE AND 
BLANK) DATES COVERED 

August 2001 
Final, Spring 2001 

4. TITLE AND SUBTITLE 5. FUNDING NUMBERS 

Report of the Spring 2001 Groundwater Sampling Event at the High Energy Laser 
Systems Test Facility (HELSTF) Chromium Spill Site 

6. AUTHOR(S) 

Aaron Getchell, Geologist 

7. PERFORMING ORGANIZATION NAMES(S) AND ADDRESS(ES) 8. PERFORMING 
ORGANIZATION 

MEVATEC Corporation REPORT NUMBER 

Box 399 
800GG/01/001 F WSMR, NM 88002 

9. SPONSORING/MONITORING AGENCY NAMES(S) AND ADDRESS(ES) 10. SPONSORING/MONITORING 
AGENCY REPORT NUMBER 

U.S. Army White Sands Missile Range 
WS-ES-EC-0151 WS-ES-EC 

Robin Paul, Technical Inspector (505) 678-8693 

11. SUPPLEMENTARY NOTES 

12a. DISTRIBUTION AVAILABILITY STATEMENT 12b. DISTRIBUTION CODE 

D 
on request 

13. ABSTRACT (MAXIMUM 200 WORDS) 

This Report presents the analytical results of the Spring 2001 groundwater sampling event at the High Energy Laser 
Svstems Test Facility (HELSTF) Chromium Soill. 

14. SUBJECT TERMS 15. NUMBER OF PAGES 
12 

Groundwater, monitoring wells, High Energy Laser Systems Test Facility (HELSTF), 16. PRICE CODE 
WSMR-54, SWMU-143 
MARK Number: 200·1h 

17. SECURITY CLASSIFICATION 18. SECURITY 19. SECURITY 20. LIMITATION OF ABSTRACT 
OF REPORT CLASSIFICATION OF CLASSIFICATION OF 

THIS PAGE ABSTRACT 

Unclassified Unclassified Unclassified 
NSN 7540-01-200-5500 STANDARD FORM 298 (2·89) PREPARED BY ANSI Std 239-8 299-102 



REPORT OF SPRING 2001 GROUNDWATER SAMPLING EVENT AT THE 
HIGH ENERGY LASER SYSTEMS TEST FACILITY (HELSTF) 

CHROMIUM SPILL SITE 

Submitted to: 

US Army 
White Sands Missile Range 

Directorate of Environment and Safety 
White Sands Missile Range, New Mexico 88002-5048 

August 2001 

Submitted by: 

MEV ATEC Corporation 
Building 126 

White Sands Missile Range, New Mexico 88002 



Report of Spring 2001 Groundwater Sampling Event at the HELSTF Chromium Spill Site 

EXECUTIVE SUMMARY 

The High Energy Laser Systems Test Facility (HELSTF) Chromium Spill Site is designated as 
WSMR-54 in the Defense Site Environmental Restoration Tracking System (DSERTS) and is 
located at HELSTF in Otero County, New Mexico. Chromium concentrations in the 
groundwater resulted from an accidental spill of Entec 300, a Cr (Vl)-based corrosion inhibitor. 
Deionized water containing Cr (VI) was in use at the time as a corrosion inhibitor and was 
circulated through a closed loop coolant system of the high energy laser testing units. The 
Chromium Spill Site was originally discovered in 1990 during preparations to pave the site. 
Upon initial discovery, 17 drums of contaminated soil were excavated and disposed of. 

The HELSTF Chromium Spill Site has been the subject of groundwater monitoring to monitor 
the concentration of contaminants in the groundwater. Samples are collected semiannually from 
nine on-site monitoring wells (HMW-11, HMW-13, HMW-36, HMW-37, HMW-38, HMW-39, 
HMW-40, HMW-41 and HMW-43) and are analyzed for a suite of analytes that includes volatile 
organic compounds (VOC), semi-volatile organic compounds (SVOC), metals, explosive 
residues, pesticides, herbicides, dissolved ions, petroleum hydrocarbons, and a specific set of 
water quality parameters. Before samples are collected, wells are purged and monitored for 
temperature, pH, conductivity and appearance. All data is recorded in a bound field logbook. 

This report presents the Spring 2001 sampling event results. Based on this data, no 
concentrations of SVOCs, petroleum hydrocarbons, explosives, pesticides or herbicides were 
detected above New Mexico Water Quality Control Commission (NMWQCC) standards. 
Analysis of VOCs revealed concentrations that exceeded the standards for 1,2-dichloroethene in 
HMW-36 and trichloroethene in HMW-41. Analysis of metals revealed concentrations that 
exceeded the NMWQCC standards for boron in HMW-11, HMW-13, HMW-36, HMW-37, 
HMW-38, HMW-39, HMW-40, HMW-41 and HMW-43; Chromium in HMW-11, HMW-39, 
HMW-40 and HMW-41; Iron in HMW-11 and HMW-37; Manganese in HMW-36; 
Molybdenum in HMW-39 and HMW-40; Selenium in HMW-11, HMW-38, HMW-39, 
HMW-40 and HMW-41 and Silver in HMW-13. Analysis of water quality parameters revealed 
concentrations that exceeded the NMWQCC standards of sulfate in HMW-11, HMW-13, 
HMW-37, HMW-39, HMW-40, HMW-41 and HMW-43 and TDS in HMW-11, HMW-13, 
HMW-36, HMW-37, HMW-38, HMW-39, HMW-40, HMW-41 and HMW-43. Based on data 
from the Spring 2001 Sampling event, contaminants are present in the groundwater at the 
HELSTF Chromium Spill Site. 
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DRAFT 
REPORT OF SPRING 2001 GROUNDWATER SAMPLING EVENT AT THE 

HIGH ENERGY LASER SYSTEMS TEST FACILITY (HELSTF) 
CHROMIUM SPILL SITE 

1.0 INTRODUCTION 

The High Energy Laser System Test Facility (HELSTF) Chromium Spill Site is located at 
HELSTF in the southeast portion of White Sands Missile Range as shown on Figure 1-1 and is 
designated WSMR-54 in the Defense Site Environmental Restoration Tracking System 
(DESERTS) and Solid Waste Management Unit (SWMU)-143 in the Resource Conservation and 
Recovery Act (RCRA) Part B Permit Corrective Action Module Vill. Nine on-site monitoring 
wells are sampled 
semiannually to 
monitor 
concentrations of 
contaminants in the 
groundwater as a 
part of the 
Installation 
Restoration 
Program. 
Chromium 
concentrations in 
the groundwater 
resulted from an 
accidental spill of 
Entec 300, a 
hexavalent 
chromium corrosion 
inhibitor. The 
Chromium Spill 
Site was discovered 
in 1990 during 
preparations to pave 
the site. 
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Figure 1-1. HELSTF Chromium Spill Site Site Location Map. 
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The HELSTF Chromium Spill Site has been subjected to groundwater monitoring to monitor the 
concentrations of contaminants in the groundwater. Sample event data graphed as a function of 
time is included in Appendix A. Samples are collected semiannually from nine on-site monitoring 
wells (HMW-11, HMW-13, HMW-36, HMW-37, HMW-38, HMW-39, HMW-40, HMW-41 and 
HMW-43, shown on Figure 1-2) and are analyzed for a suite of analytes that includes volatile 
organic compounds (VOCs), semi-volatile organic compounds (SVOCs), metals, explosive 
residues, pesticides, herbicides, dissolved ions and petroleum hydrocarbons. Analytical results of 
the samples are compared to New Mexico Water Quality Control Commission (NMWQCC) 
standards. Before samples are collected, the nine on-site wells are purged and monitored for 
temperature, pH, conductivity and appearance. All data is recorded in a bound field logbook. 
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Figure 1-2. HELSTF Chromium Spill Site Site Diagram. 
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1.1 Site Description 

The HELSTF Chromium Spill Site is located inside HELSTF south of Test Cell 3 and north of 
the Sewage Lagoons. The site is graded and leveled with a well-sorted gravel cover and an 
asphalt cap. The low relief topography of the site is shown on Figure 1-3. 

N 

t 

WSMR-54 

Figure 1-3. HELSTF Chromium Spill Site USGS Topographic Map. 

1.2 Hydrogeology 
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Subsurface geologic conditions at the HELSTF Diesel Spill Site were characterized from 
stratigraphic descriptions logged during drilling activities. The deposits are characterized by 
thickly bedded clay with numerous, intermittent, thinly-bedded units of Quatemaryffertiary-aged 
sandy silt, sand, gravelly-sand, and gravel originating from the San Andres Mountains, west of 
the landfill site. 

High TDS concentrations are naturally occurring at this location in the Tularosa Basin. The 
Tularosa Basin is a closed basin, which does not permit the water to exit the region. Rainwater 
and snowmelt run off the mountains towards the center of the basin. Natural transportation of 
the water across the surface and infiltration through the soil dissolves the feldspars from the 
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granitic formations in the mountains as well as the gypsum and other salt based soils in the basin. 
This process causes the high concentrations of sulfates, calcium, chlorides, magnesium, 
potassium, and sodium in groundwater samples. 

The elevated concentrations of boron found in the groundwater are likely naturally occurring. 
Borate minerals form chiefly in arid to semi-arid environments, are of a sedimentary origin, and 
are generally deposited in playas from the evaporation of and precipitation from saline surface 
waters. Borates are readily soluble in water and tend to percolate through the soil adding boron 
to the groundwater of this region. 

Selenium is another naturally occurring mineral found in the groundwater. The presence of 
selenium in the soil and groundwater is likely due to the erosion of volcanic derived rocks 
present in this region. Selenium, when present in alkaline soils, commonly oxidizes to the 
mineral selenate. Selenate, like boron, is highly soluble in water and percolates to the 
groundwater. 

2.0 GROUNDWATER MONITORING 

For each monitoring well sampled, representatives record the date, personnel on-site, significant 
times, well number, air temperature, relative humidity and general weather conditions in a field 
log book. A purge volume is calculated for each well by obtaining depth to water, total well 
depth and well casing diameter. During purging, the well is monitored for temperature, pH, 
conductivity and appearance, which are recorded by time and volume of water purged. 

Each sample is collected in new certified clean containers for laboratory chemical analysis of a 
suite of analytes that includes VOCs, SVOCs, metals, explosive residues, cyanide, dissolved 
ions, petroleum hydrocarbons, and a specific set of water quality parameters. An analyte list is 
included as Table 2-1 on the following page. 

Following sampling any equipment that has come into contact with the groundwater is 
decontaminated using an Alconox/water solution and a water rinsate. All purge and 
decontamination water is containerized for analysis and proper off-site disposal. A complete 
description of standard operating procedures used to acquire field measurements and collect 
groundwater samples are included as Appendix B. A copy of the drum log and disposal manifest 
is included as Appendix C. 

3.0 REGULATORY CRITERIA 

All laboratory analytical results are compared to NMWQCC standards for groundwater. 

4.0 GROUNDWATER MONITORING RESULTS 

The monitoring wells at the HELSTF Chromium Spill Site were monitored on January 29, 30 
and 31, 2001. Each monitoring well was monitored in accordance with established protocols 
described in Section 2.0. Well location and construction data is listed in Table 4-1. 
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Table 2-1. HELSTF Chromium Spill Site Analyte List. 

Parameter Reference Method Method Type 
ICOJ_, & HC03- Alkalinity EPA 310.1 Titrimetric 
PH EPA 150.J Electro metric 
!Conductance EPA 120.1 Conductivity Meter 
rros EPA 160.J Gravimetric 
!Chloride EPA 300.0 Jon Chromotography 
Fluoride 
Sulfate 
Nitrate (N03) 
Nitrite (NOil 
Bromide 

Ammonium Perchlorate EPA314.0 Ion Chromotograohv 
Nutrients 

Ammonia(NH3+NH4) EPA 350. I !Colorimetric 
rrKN EPA 351.2 !Colorimetric 
~otal Phosphorous EPA 365.J !Colorimetric 

Aluminum Manganese ICP/AES unless noted 
Arsenic**** Molybdenum SW846 7060A**** AA-GF**** 
Barium Nickel 
Beryllium Selenium*** 
Boron Silicon 
tadmium Silver SW846 7740*** 
talcium Strontium 
!Chromium Tin 
!Cobalt Vanadium 
Copper Zinc SW8467421** AA-GF** 
Iron 
Lead** 
Magnesium 

Mercury• SW846-7470 Cold Vapor-AA 
Chromium <>+* SW846 7 I 96A * Spectrophotometer* 
Aluminum Manganese SW846 7060A**** ICP/ AES unless noted 
Arsenic**** Molybdenum 
Barium Nickel 
Beryllium Potassium 
Boron Selenium SW846 7740*** 
Cadmium Silicon 
Calcium Si lver 
Chromium Sodium 
Cobalt Strontium SW8467421** AA-GF**** 
Copper Tin 
Iron Vanadium 
Lead** Zinc 
Lithium 
Magnesium 

VOC's SW846 8260A GC/MS 
SVOC's SW846 8270 GC/MS 
Pesticides SW846 8081 GC 
Herbicides SW846 8151 GC 
Explosives SW846-8330 HPLC 

Petroleum Hydrocarbons EPA 8015 (mod) GC 
ORO 

TOC SW846-9060 TOC analyzer 

Notes: 
EPA - Environmental Protection Agency 
mg/L - milligrams per liter equivalent to parts per million 
µ.g/L - micrograms per liter parts per billion 
TOC - Total Organic Carbon 
GC - Gas Chromatography 
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Table 4-1. Well Location and Construction Data. 

Well No. Nortbing1 Easting1 Elevation2 Elevation2 Total Well Screen Interval-ft (m) 
Brass Marker-ft Cm) Too of PVC-ft Cm) Deoth-ft(m) 

HMW-11 
3611299.870 375081.008 

3954.16 3955.51 64.0 47.0-62.0 
(1205.23) (1205 .64) (19.5) (14.3-18.9) 

HMW-13 3611371.793 375088.433 
3954.95 3956.27 47.0 32.0-42.0 

(1205 .47) (1205 .87) (14.3) (9.8-12.8) 

HMW-36 3611343.350 375076.553 
3953.45 3955.92 21.0 11.0-12.0 

(1205 .01) (1205.76) (6.4) (3.4-6.4) 

HMW-37 3611345.186 375073.602 
3953.75 3956.31 42.0 27.0-42.0 

(1205 .10) (1205.88) (12.8) (8.2-12.8) 

HMW-38 3611345.943 375070.721 3954.08 3956.52 62.0 52.0-62.0 
(1205 .20) (1205 .95) (18.90) (15 .8-18.9) 

HMW-39 3611321.580 375117.437 
3952.90 3955.60 62.0 52.0-62.0 

(1204.84) (1205.67) (18.90) (15 .8-18.9) 

HMW-40 3611293.981 375103.474 
3951.54 3953.85 38.0 28.0-38.0 

(1204.43) (1205.13) ( 11.6) (8.5-11.6) 

HMW-41 3611297.156 37501.341 
3951.53 3953.89 59.0 49.0-59.0 

(1204.43) (1205.15) (18.0) (14.9-18.0) 

HMW-43 3611309.551 375054.699 
3954.57 3957.22 62.5 52.5-62.5 

(1205.35) (1206.16) (19.1) (16.0-19.1) 
Notes: I. Universal Transverse Mercator (UTM) Coordinate Systems, Zone 13, North American Datum 1983 (NAD83) 

2. Elevations are based on North American Vertical Datum, I 988 (NA VD88) 
PVC - Plolyvinyl Chloride m - meters ft - feet 

Prior to sampling, depth to water is measured and the wells are purged and monitored for 
temperature, pH, conductivity and physical characteristics (clarity, color and odor). Water quality 
measurements collected during purging are listed in Table 4-2. The water quality measurements 
fluctuate on a seasonal basis or affected by the artificial recharge areas for the HELSTF perched 
water-bearing zones. 

Table 4-2. Field Water Quality Measurements HELSTF Chromium Spill Site 
Spring 2001 Sampling Event. 

Well No. Date Sampled Temperature 
PH 

Conductivity Depth to Water Groundwater Elevations 
Comments "F ("C) JLS/cm ft(m) ft(m) 

HMW-11 1/29/01 
64.3 

7.51 Off Scale 
46.04 3908.12 

Cloudy 
(17.9) (14.03) (1191.19) 

HMW-13 1/29/01 
60.7 

7.73 4,010 
37 .97 3916.98 

Clear 
(15 .9) (11.57) (1193.90) 

HMW-36 1/31/01 
60.8 

6.75 8,670 
18.8 3934.65 

Clear 
(16.0) (5 .73) (1199.28) 

HMW-37 1/30/01 
57 .3 

7.43 3,880 
35.94 3917.81 

Murky 
(14.1) (10.95) (1194.15) 

HMW-38 1/30/01 
59.1 

7.44 16,830 
41.92 3912.16 

Clear 
(IS.I) (12.78) (1192.43) 

HMW-39 1/31/01 
61.5 

6.86 Off Scale 
41.49 3911.41 

Clear 
(16.4) (12.65) (1192.20) 

HMW-40 1/31101 
52.3 

7.62 19,570 
18.55 3932.99 

Murky 
( 11.3) (5.65) (1198.78) 

HMW-41 1/31/01 
51.2 

7.41 12,890 
40.10 3913.79 

Murky-Yell ow 
(10.7) (12.22) (1192.92) 

HMW-43 1129/01 
63.2 

7.70 9,880 
39.05 3911.43 

Clear 
(17.3) (11.90) (1192.20) 

Notes : ft = feet m = meters "F - Degrees Fahrenheit °C - Degrees Celsius µSiem - 01Jcros1emens per centimeter 

Based on the depth to water measurements, a groundwater flow direction can be calculated. 
Monitoring wells HMW-13, HMW-41 and HMW-43 were used in a three-point problem to 
calculate groundwater flow direction because they surround the approximate area of the spill, they 
all have similar construction details and they are all within the lower perched water-bearing zone. 
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The groundwater flow direction has been calculated to the southeast and is shown on Figure 4-1. 
The groundwater flow direction has remained fairly consistent indicating no gradient changes. 

I 
I v 

I 

I 

LPG TANK 
c=:::i 

TEST CELL 
3 

MAINT 
(26133) 

HMW- 39 9 

LEGEND 

... GROUNDWATER FLOW 
DIRECTION 

0 MONITORING WELL 

3915.52' GROUNDWATER ELEVATI 
(FEET) 

APPROXIMATE AREA 
OF SPILL 

a 7.5' 15' 

""-·-- I 
FEET 

Figure 4-1. Groundwater Flow Direction. 

5.0 GROUNDWATER CHEMICAL ANALYTICAL DATA 

The monitoring wells at the HELSTF Chromium Spill Site were sampled on January 29, 30 and 
31, 2001. Each monitoring well was sampled in accordance with established protocols described 
in Section 2.0. Primary samples were collected from all wells. Separate samples volumes were 
collected for quality assurance (QA) analysis from HMW-13 and HMW-39. 

Concentrations of detected analytes are presented in Table 5-1 on page 10. The complete set of 
analytical results for the sampling event is presented in Appendix D. 
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MEmOD ANALYTE 

VOC'S 

EPA 8260B I, 1-Dichloroethene 

EPA 8260B l, 1-Dichloroethane 

EPA 8260B Chloroform 

EPA 8260B 1,2-Dichloroethane 

EPA 8260B Trichloroethene 

EPA 8260B lsopropylbenzene 

EPA 8260B Sec-Butylbenzene 

EPA 8260B Naphthalene 

DRO 

8015B Gasoline Range Organics 

METALS 

00 EPA60IOB Aluminum 

EPA 60IOB Antimony 

EPA6020 Arsenic 

EPA6020B Boron 

EPA6010B Calcium 

EPA 6010B Chromium 

EPA6010B Coooer 

EPA6010B Iron 

EPA60IOB Magnesium 

EPA60IOB Manganese 

EPA200.8 Molybdenum 

EPA 7740 Selenium 

EPA200.8 Silicon 

EPA 6010B Silver 

EPA6020 Strontium 

EPA 7871 Zinc 

Table 5-1. HELSTF Chromium Spill Site Detected Analytes. 

UNIT 
HMW-13 HMW-39 

NMWQCC STD. HMW-11 HMW-13 QC HMW-36 HMW-37 HMW-38 HMW-39 QC HMW-40 llMW-41 llMW-43 

u!11l 5 1.09 ND ND ND ND ND 2.22 2.28 ND ND ND 

u!11l 25 2.12 ND ND ND ND ND ND ND ND ND ND 

UQ/l 100 1.61 1.89 2.28 1.29 1.29 ND 2.32 2.27 ND ND ND 

u!!IL 10 ND ND ND 12.9 ND ND ND ND ND ND ND 

µg!L 100 53.0 ND ND ND ND 12.8 76.7 77.7 ND 318 ND 

µg!L NE ND ND ND 2.67 ND ND ND ND ND ND ND 

u!11l NE ND ND ND 2.35 ND ND ND ND ND ND ND 

u!11l 30 ND ND ND 6.8 ND ND ND ND ND ND ND 

mg/L NE ND ND ND 0.844 ND ND ND ND 0.495 0.687 ND 

ml!/L 5 1.3 ND 0.94 ND 1 ND ND ND ND I ND 

ml!/L 0.006(MCL) ND ND ND ND 0.014 ND ND ND ND ND ND 

mg/L 0.1 0.031 0.013 0.015 0.012 ND 0.03 0.036 0.034 0.045 0.037 0.016 

mg/L 0.75 5 3.7 3.9 9.5 4.9 7.8 5.4 5.5 6 2.8 7.8 

mg!L NE 0.36 0.38 0.4 0.46 0.39 0.33 0.39 0.4 0.47 0.51 0.4 

mg!L 0.05 0.35 ND ND ND ND ND 0.44 0.43 0.061 2.5 ND 

m"/l 1.3 (MCL) ND ND 0.14 ND 0.49 ND 0.14 ND ND ND ND 

mg/L 1 1.4 0.44 1.2 0.35 1.5 ND 0.26 ND 0.42 0.89 ND 

mg!L NE 0.89 0.34 0.35 0.58 0.4 0.71 0.98 1 1.9 1.3 0.37 

m!111 0.2 0.113 0.067 0.098 0.415 0.066 0.057 0.062 0.064 0.098 0.087 ND 

m"/l 1 0.61 0.28 0.28 0.25 0.29 0.97 1.2 1.2 2 0.33 0.54 

mg/L 0.05 0.13 ND ND ND ND 0.1 0.12 0.13 0.33 0.23 ND 

mg!L NE 0.0266 0.0169 0.0186 0.0148 0.0203 0.0208 0.0213 0.0215 0.0118 0.0247 0.0207 

ml!/L 0.05 ND 0.11 ND ND ND ND ND ND ND ND ND 

m!111 17 (HA) 8.1 7.9 7.5 IO 8.4 6.6 9.3 9.7 12 11 5.5 

m!111 IO ND ND 0.15 ND 0.48 0.073 0.18 ND ND 0.067 ND 

~ 

~ c 
:"l. 
~ 
~ 
~· 
N g .._ 
c;J 
Cl 
;:: 

~ 
~ .... 
~ 
.§ 
~ 

r 
a 
;:;. 
"" 
~ 
:;j 
g.. 
Cl 
;:i 
i.: ' 
;:i 

~ 
E:: 
"" ~· 



\0 

Table 5-1. HELSTF Chromium Spill Site Detected Analytes. 
(concluded) 

METHOD ANALYI'E UNIT 
HMW-13 HMW-39 

NMWQCC STD. HMW-11 HMW-13 QC HMW-36 HMW-37 HMW-38 HMW-39 QC HMW-40 HMW-41 HMW-43 

GENERAL CHEMISTRY 

SM 23208 Total Alkalinity mg/L NE 

SM2320B Bicarbonate Alkalinity mg!L NE 

EPA 353.3 Nitrate/Nitrite as Nitrogen m!!ll IO (MCL) 

EPA 300.0 Sulfate mg/L 

EPA 300.0 Total Dissolved Solids mg/L 

EPA 9060 Total Organic Carbon mg/L 

EPA 300.0 Chloride mg/L 

EPA 300.0 Fluoride mg/L 

EPA 150.1 pH NE 

umhos/c 
EPA 120.1 Soecific Conductivity m 

Notes: 
mglL milligrams per liter equivalent to parts per million 
µg/L micrograms per liter equivalent to parts per billion 

600 

1,000 

NE 

NE 

NE 

6.0-9.0 

NE 

NE No NMWQCC, EPA MCI.., or EPA HA standard established 
ND Analyte was not detected above reporting limits 
NA Anayte was no analyzed 
MCL EPA MCL standard 
HA EPA HA standard 

100 

100 

120/ND 

10,000 

18,000 

2.93 

350 

ND 

7.59 

19,000 

NMWQCC SID. New Mexico Water Quality Control Commission Standard 
Bold analyte exceeds the NMWQCC standard 

120 120 

120 120 

23/ND 20/ND 

34,000 3,400 

6,200 6,500 

2.9 1.64 

380 360 

4.2 3.9 

7.74 7.78 

6,300 6,400 

710 130 160 200 720 130 220 190 

710 130 160 200 720 130 220 190 

II/ND 25/ND ND 170/ND 66/ND 280/ND 190/ND 20/ND 

470 4,000 ND 8,500 9,400 17,000 16,000 5,000 

9,500 6400 16,000 22,000 22,000 42,000 23,000 9,100 

8.85 1.55 2.76 4.97 5.01 5.33 2.73 2.55 

210 410 ND 4,000 3,900 10,000 9,800 530 

5.9 4.5 ND 6.6 3.8 12 3.6 4 .2 

7.46 7.71 7.74 7.53 7.53 7.69 7.46 7.67 

9,700 6,400 16,000 23,000 12,300 42,000 24,000 8,900 
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Report of Spring 2001 Groundwater Sampling Event at the HELSTF Chromium Spill Site 

Analysis of VOCs revealed concentrations of 1,2-dichloroethane in HMW-36 of 12.9 µg!L, 
which exceeds the NMWQCC standard of 10 µg!L. Analysis revealed concentrations of 
trichloroethene in HMW-41of318 µ,g/L, which exceeds the NMWQCC standard of 100 µg!L. 

Analysis of metals revealed respective concentrations of boron in HMW-11, HMW-13, 
HMW-36, HMW-37, HMW-38, HMW-39, HMW-40, HMW-41 and HMW-43 of 5 mg/L, 
3.7 mg/L, 9.5 mg/L, 4.9 mg/L, 7.8 mg/L, 5.4 mg/L, 6 mg/L, 2.8 mg/Land 7.8 mg/L, which 
exceed the NMWQCC standard of 0.75 mg/L. Analysis revealed respective concentrations of 
chromium in HMW-11, HMW-39 HMW-40 and HMW-41of0.35 mg/L, 0.44 mg/L, 0.061 mg/L 
and 2.5 mg/L, which exceed the NMWQCC standard of 0.05 mg/L. Analysis revealed respective 
concentrations of iron in HMW-11 and HMW-37 of 1.4 mg/Land 1.5 mg/L, which exceed the 
NMWQCC standard of 1 mg/L. Analysis revealed concentrations of manganese in HMW-36 of 
0.415 mg/L, which exceeds the NMWQCC standard of 0.2 mg/L. Analysis revealed respective 
concentrations of molybdenum in HMW-39 and HMW-40 of 1.2 mg/L and 2 mg/L, which 
exceed the NMWQCC standard of 1 mg/L. Analysis revealed respective concentrations of 
selenium in HMW-11, HMW-38, HMW-39, HMW-40 and HMW-41of0.13 mg/L, 0.1 mg/L, 
0.12 mg/L, 0.33 mg/Land 0.23 mg/L, which exceed the NMWQCC standard of 0.05 mg/L. 
Analysis revealed concentrations of silver in HMW-13 of 0.11 mg/L, which exceeds the 
NMWQCC standard of 0.05 mg/L. 

Analysis of general chemistry revealed respective concentrations of sulfate in HMW-11, 
HMW-13, HMW-37, HMW-39, HMW-40, HMW-41 and HMW-43 ofl0,000 mg/L, 
34,000 mg/L, 4,000 mg/L, 8,500 mg/L, 17,000 mg/L, 16,000 mg/Land 5,000 mg/L, which 
exceed the NMWQCC standard of 600 mg/L. Analysis revealed respective concentrations of 
TDS in HMW-11, HMW-13, HMW-36, HMW-37, HMW-38, HMW-39, HMW-40, HMW-41 
and HMW-43of18,000mg/L, 6,200 mg/L, 9,500 mg/L, 6,400 mg/L, 16,000 mg/L, 22,000 mg/L, 
42,000 mg/L, 23,000 mg/Land 9,100 mg/L, which exceed the NMWQCC standard of 
1,000 mg/L. 

6.0 SUMMARY 

Groundwater at the HELSTF Chromium Spill Site is monitored for a suite of analytes that 
includes VOCs, SVOCs, metals, explosive residues, pesticides, herbicides, dissolved ions, 
petroleum hydrocarbons, and a specific set of water quality parameters. Monitoring at the 
location is conducted semiannually to monitor the concentrations of contaminants in the 
groundwater. Samples were collected from nine on-site monitoring wells and separate sample 
volumes were collected for performance of QC analysis during the sampling event. No 
concentrations of SVOCs, petroleum hydrocarbons, explosives, pesticides or herbicides were 
detected above NMWQCC standards. 

Analysis of VOCs revealed concentrations that exceeded the NMWQCC standards for 
1,2-dichloroethene in HMW-36 and trichloroethene in HMW-41. 

Analysis of metals revealed concentrations that exceeded the NMWQCC standards for boron in 
HMW-11, HMW-13, HMW-36, HMW-37, HMW-38, HMW-39, HMW-40, HMW-41 and 
HMW-43; Chromium in HMW-11, HMW-39, HMW-40 and HMW-41; Iron in HMW-11 and 
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HMW-37; Manganese in HMW-36; Molybdenum in HMW-39 and HMW-40; Selenium in 
HMW-11, HMW-38, HMW-39, HMW-40 and HMW-41 and silver in HMW-13. 

Analysis of water quality parameters revealed concentrations that exceeded the NMWQCC 
standards of sulfate in HMW-11, HMW-13, HMW-37, HMW-39, HMW-40, HMW-41 and 
HMW-43 and TDS in HMW-11, HMW-13, HMW-36, HMW-37, HMW-38, HMW-39, 
HMW-40, HMW-41 and HMW-43. 

Based on data from the Spring 2001 sampling event, contaminants are present in the groundwater 
at the HELSTF Chromium Spill. 
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SAMPLE PROCEDURES 

Upon arrival at a well, field personnel record field observations and other pertinent information 
in a field logbook. Included in the log are the date, names of sampling team members, time of 
arrival, well identification number, air temperature, relative humidity, wind direction and 
approximate speed, and general weather condition (i.e. cloudy, rain or sun, etc.). 

Following the entry of preliminary information to the log, the well cap is opened and the depth to 
water is determined. The depth to water is measured with an electric water level probe and 
recorded in the logbook. Total depth of the well is determined either by a direct measurement 
with the probe, or from field information sheets that are prepared from original well construction 
"as built" drawings before going into the field. 

Well volume is calculated by subtracting the depth to water from the total depth of the well to 
obtain a value for the height (h) of the water column; the value "h" is then used in the formula for 
the volume (in gallons) of a cylinder (V= d2h[0.041]: where d2 is the diameter of the well casing 
in inches, squared, and the constant 0.041 is derived from 7t [22/7] and the conversion factor 
for volume in cubic feet to gallons[ 7.4805]). Prior to sample collection, three times the well 
volume of groundwater (V) is removed from the well. Purging the well in this manner is done to 
ensure that samples are representative of groundwater from the formation rather than 
condensation or stagnant water. 

Water quality measurements are obtained with a calibrated, decontaminated Horiba water quality 
meter. The probe is inserted into the well in front of (below) the pump. During purging, the 
Horiba meter is continuously monitored and the data is recorded as water is drawn into the well. 
Data is recorded for time, volume, temperature, pH, conductivity and appearance and recorded in 
a bound field logbook. 

Decontamination is performed on site with an Alconox/tap water solution and a tap water rinse. 
Any down-hole equipment (water level probe, pumps, tubing, probe meters and wires) are 
decontaminated with the Alconox/tap water solution and rinsed with tap water. All 
decontamination and purge water are stored on-site in sealed 55-gallon drums with !ables 
indicating that disposal analysis is pending. Disposal of the waste generated during sampling is 
properly disposed of off site. 

Each sample is collected in new, certified clean containers. Preservatives are added to the water 
when required by the analytical method, until the proper pH is reached; less than 2 when 
preserving with acids and greater than 13 when preserving with bases. Sample fractions to be 
analyzed for dissolved constituents are field filtered by pumping through a 0.45 micron 
disposable filter with a peristaltic pump and clean tygon tubing. Sample containers are labeled 
with sample name and number, sealed in a plastic bag, and packed in ice so as not to exceed a 
temperature of 4°C (39.2°F) during transport to the laboratory. A chain-of-custody form is 
completed, sealed in a plastic bag, and placed inside the ice chest. Copies of the chain-of­
custody forms for these sampling events are included in the Appendices. Sample coolers are 
sealed with chain-of-custody tape and submitted to the analytical laboratory via lab courier or 
overnight delivery service. 
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PURGE AND DECONTAMINATION WATER DISPOSAL 



Report of Spring 2001 Groundwater Sampling Event at the HELSTF Chromium Spill Site - Appendix C 

This information is not presently available. Upon receipt of disposal documentation manifests, 
MEVATEC will submit them under a separate cover. 
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APPENDIXD 

CHEMICAL ANALYTICAL DATA 
SPRING 2001 SAMPLING EVENT 


































































































































































































































































































































































































































































































































































































































