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MEVATEC CORPORATION COMMENTS 
DRAFT REPORT- SWMU GROUNDWATER MONITORING 

1. General Comments 

------------ ---

ITEM NO. SECTION COMMENT RESPONSE 
·. 

I I and 1.2- Executive Summarv. The Report presented detailed discussions of the Concur. Section I - Introduction will be 
Introduction activities perfonned and the results obtained at each SWMU site augmented to include this infonnation. 

evaluated. For completeness, a section is needed as part of, or prior to, 
the Introduction that clearly present the scope of work perfonned, 
purpose for groundwater monitoring, and the use(s) of the infonnation 
required. The section is needed to present a "snap-shot" of why the 
work was done, the type ofinfonnation desired, and the use(s) of the 
results/infonnation acquired in a brief and concise manner. 

2 1.5- Field Analytes. The Report contains different lists of analytes for each With the exception of SWMUs 66-78 (in 
Activities, SWMU site. Further discussion is needed to explain why and how the which cyanide analysis was included at all 
Laboratory analyte list for each SWMU was detennined. This discussion can be well locations), the analyte list was 

Requirements and included in each SWMU discussion or can be included as part of the identical for all SWMU sites included in 
Chemical Data Introductory Section regarding program objectives. this program, as discussed in Section 1.5. 

Validation Section 1.5 will be modified to clarify. 

3 1.5- Field Procedures. Further discussion is needed regarding the field sampling Concur. Section 1.5 will be modified to 
Activities, procedures. Specifically, discussion is needed explaining whether include specific field sampling procedures 
Laboratory samples were filtered prior to analysis; if so, why and how; and why and a discussion of QA/QC procedures. 

I Requirements and QAIQC procedures were included and what were they. 
! Chemical Data 

Validation 

4 1.3 - Regulatory Regulatory Standards The Report correctly uses regulatory standards or Although a column illustrating regulatory 
Background "guidance" (where available) to compare to the groundwater results standards would be extremely useful, 

obtained. This comparison and the inclusion of historical groundwater horizontal space for an additional column 
data is appropriate and acceptable. For clarity, a "Regulatory Standard is limited on most of the data tables. 
or Guidance" column should be added to all the analytical data results Reference will be made to the NMED and 
charts used for comparison purposes. The amended charts are needed to EPA groundwater standards provided in 
help support the conclusions made in each SWMU discussion. Section 1.3 in each SWMU discussion. 



MEVATEC CORPORATION COMMENTS 
DRAFT REPORT- SWMU GROUNDWATER MONITORING 

1. General Comments (continued) 

ITEM NO. SECTION COMMENT ' RESPONSE ,. 

5 Sections 2, 3 and 4 Geological Descriptions Geological descriptions are provided for each Do not concur. The intent of the 
SWMU site. Figures, such as "fence diagrams", should be included to geological descriptions was to provide the 
supplement the geologic description, lithology or conditions at each site, reader with a general indication of soils 
especially when the geology is significantly different or when and hydrogeological conditions at each 
conclusions are made that involve the geology of the site. SWMU site. The development of fence 

diagrams linking strata at each well is 
outside the scope of this program. 

6 Sections 2, 3 and 4 Potentiometric Surface Maps The groundwater level information Concur. Arrows will be added to each 
collected was used to illustrate groundwater elevations and to infer the potentiometric surface map to identify 
direction of groundwater flow at each site. These maps should be groundwater flow direction. 
modified to indicate the groundwater flow arrows/lines that are 
perpendicular to the equipotential surfaces indicated on the maps. 

7 Sections 2, 3 and 4 Maps. In general, all maps or figures indicating the location of SWMU Concur. Pertinent landmarks such as 
sites must specifY the names of streets, buildings, or other obvious street names, building numbers, etc. will 
landmarks in the area of, or adjacent to, each site. This information is be added to SWMU site maps. 
required. 

2 



MEVATEC CORPORATION COMMENTS 
DRAFT REPORT - SWMU GROUNDWATER MONITORING 

2. Text-Specific Comments 

ITEM NO. SECTION COMMENT RESPONSE 
'_ 

I List of Acronyms The work "Kilogram" is misspelled. Concur. 

2 Introduction, This section contains several corrections as shown below. Noted as below 
Page 1-1 - First paragraph, Sixth Sentence. This sentence is unclear. It - Sentence reformatted. 

should be checked for run-on sentence structure. 

-First Bullet Item. Is the citation of" ... .less than 1,000 mg/L -Evidence supporting both statements will 
correct or should it be changed to "10,000 mg!L" instead? The be added for clarification. 
last sentence in this item mentions that the "groundwater 
contains much higher TDS concentrations". The concept of 
"much higher" needs to be defined quantitatively. 

3 Figure 1-l-1 The WSMR boundary should be in bold and labeled to distinguish it Concur. 
WSMRMap from other features/lines on this map. 

4 1.1.2 The last sentence of this section is unclear. What does the citation of Sentence will be restructured to clarify 
Regional Geology "more than 500 feet thick in some areas" refer to? that the bolson Tertiary and Quarternary 

sediments in the Tularosa and Jomada 
basins are more than 5,000 feet thick in 
some areas. 

5 1.1.3.2 It is unclear whether the last sentence of this section presents an Noted. Text will be augmented to discuss 
Groundwater "observation" or "fact" regarding the TDS concentrations associated results of previous groundwater 

with the Group III sites evaluated. If the sentence represents "fact", a monitoring in these areas to support this 
footnote identifying the source of the information is needed. If the statement. 
information is an observation, further discussion is needed to support 
who made the observation and how it was obtained. 

6 Table 1-3-1 Groundwater Protection Standards The words "Naphalene" and Concur. 
monomethlnaphtalenes (footnote) are misspelled. 

3 



MEV ATEC CORPORATION COMMENTS 
DRAFT REPORT - SWMU GROUNDWATER MONITORING 

2. Text-Specific Comments (cont.) 

ITEM NO. 

7 

8 

9 

SECTION 

1.5. Field 
Activities, 
Laboratory 

Requirements and 
Chemical Data 

Validation 

Figure 2-1 

Figure 2-2 

COMMENT 

The Report discussed a major analytical disagreement between the 
primary laboratory and the "QA/QC" lab. The purpose for a QA lab is 
to provide a "dual verification" of the analytical results assuming that all 
field sample collection procedures, analytical methods, standards, and 
containers are identical. This section of the Report correctly highlighted 
a major discrepancy which must be corrected in future analyses. Two 
possible reasons for the disagreements were presented. These were: 

- Field samples submitted to the QA laboratory contained 
preservative that leached aluminum from the lid liner. The 
sample bottles were provided by the QA lab and were different 
than those used for the samples submitted to the primary lab. 
-The QA lab performed analyses using standards which were 
"out of control limits" other otherwise old and unusable. 

This data is suspect due to the reasons presented and should not be used. 
New samples should be collected to replace the suspect analyses and sent 
to another QA lab using identical field sample collection/preparation 
techniques and containers as used for the primary laboratory. lfthe 
existing QA laboratory is used, the analyses and sample collection must 
be done at their expense and they must certify to WSMR that all their 
methods and standards are up to date and "within control limits". 

RESPONSE 

Concur. Noncontaminated samples were 
reanalyzed for the analyte in which major 
disagreements were reported from the QA 
laboratory. The results of the re-analyses 
indicate results in agreement with the 
primary laboratory. 

A separate QA laboratory will be selected 
for all future groundwater analyses at 
WSMR. All field sampling techniques, 
containers, preservatives, packing and 
shipping procedures will be identical for 
both primary and QA samples. 

SWMU Sites 63 and 64. It is understood that the objective of this figure I Concur. 
was to indicate the locations of SWMU Sites 63 and 64 using a large 
scale map. Since the map used is not scaled, another map with a smaller 
relative scale should be used that provides street names so that the reader 
can more easily locate the sites. 

SWMU Sites 65. 66-78. and 101. The same comment for Figure 2-1 I Concur. 
applies. 

4 



MEV ATEC CORPORATION COMMENTS 
DRAFT REPORT- SWMU GROUNDWATER MONITORING 

2. Text-Specific Comments (cont.) 

ITEM NO. SECTION COMMENT RESPONSE 

10 2.3.4 Previous Groundwater Investigations, Qg. 2-22 The phrase Concur. Sentence will be clarified to 
"anomalously high is used in the third paragraph of this page and in state that the results of previous nitrogen 
other sections of this Report. It is unclear what the phrase means and analyses significantly exceeded nitrogen 
should be defined. A clear definition of this phrase is required since concentrations observed in other samples 
many of the conclusions presented are contingent upon what is implied collected in this area. 
by anomalous. 

II 2.4.3 Hydrogeologic Conditions, pg.2-29 The concept of anomalous is applied Concur. Sentence will be modifed to state 
to groundwater level data in the second paragraph of this section. This that the water level in this well is 
concept of anomalous data should be defined. significantly higher than what is expected 

for this area, given water level data of 
surrounding wells. 

12 2.4.5 AnalY!ical Results from this Investigation Qg. 2-34. The last paragraph All groundwater samples were received by 
of this section of this page states that sample data was "qualified as the analytical laboratories on the day 
estimated-undetected (UJ) because the sample was analyzed outside following sampling. As such, the delay in 
required laboratory holding time." If so, why did the sample (s) exceed analysis, resulting in hold time 
the laboratory holding times and who was responsible? If the holding exceedance, was laboratory error. A 
time was exceeded why wasn't another sample (or samples) collected to confirmatory sample from well SMW-03 
replace the voided sample(s). These issues are major concerns and must was not collected due comparable results 
be addressed. from the primary and QC sample. 

13 2.5.6 Conclusions. Qg 2-41. This section states that "no VOCs, SVOCs or Concur. 
explosive residues were reported from any of the samples." Since 
methylene chloride is the major contaminant of concern, this section 
must be modified to state whether methylene chloride was detected in 
the samples analyzed. 

14 3.3.3 Hydrogeologic Conditions. Qg 3-16. This section should be amended to Concur. Section will be clarified to 
include a description of the water bearing zone developed from the address the perched and regional aquifer 
available information. The description is needed since the saturated monitored in this area. 
zone is part of the overall lithology of the site. 

5 



MEVATEC CORPORATION COMMENTS 
DRAFT REPORT - SWMU GROUNDWATER MONITORING 

2. Text-Specific Comments (cont.) 

ITEM NO. SECTION COMMENT RESPONSE 

15 3.3.5 Analllical Results from this Investigation, ng. 3-19. The second Concur. 
sentence in the fourth paragraph states that the concentration of 
chromium in HMW-32 (0.34) was greater than the regulatory standard 
(0.5 mg/L). The conclusion is incorrect as written. This section should 
be reviewed for inconsistencies 

16 Table 3.4.1 Location and Water Level Data for Wells at SWMU 142, ng. 3-25. The Noted. Footnote will be added to table to 
entry for DRW-6 is unclear. A footnote should be added to explain the indicate that vertical location data is not 
negative value entered for groundwater elevation if the data is correct as available for this well. 
specified. If not, then the correct value should be substituted. 

17 3.4.5 Analllical Results from this Investigation, ng. 3-30. There is a Concur. 
typographical error in the first paragraph on this page. A space should 
be inserted between the words " ... .in HMW-10 ... " in the first sentence. 

18 Figure 3-5-1 HELSTF Chromium Snill Site. An arrow is needed from the title Concur. 
"SWMU 143 Chromium Spill Site" to its location on the figure (small 
enclosed square area near the "Y" in the roadway). 

19 Figure 3-6-1 HELSTF LST~ Wastewater Discharge Area (SWMU 144}. The figure Concur. 
should be modified to show the approximate location of the site using a 
circle drawn in with a dotted line. 

20 3.6.4.2 Phase II RFL ng. 3-50. The presence of VOCs in the LSTC discharge as Concur. 
reported in the Phase II RFI is questionable and not accepted. Therefore, 
it should not be included in the Report until current sampling 
demonstrates that it does exist. All reference to VOCs should be deleted 
unless they can be substantiated with current sampling results. 

21 4.2.1 Unit Descrintion. ng.4-11. The last sentence in this section should be Concur. 
deleted. 

6 



MEVATEC CORPORATION COMMENTS 
DRAFT REPORT- SWMU GROUNDWATER MONITORING 

2. Text-Specific Comments (cont.) 

ITEM NO. SECTION COMMENT RESPONSE 
. ... 

22 4.2.2 Field Data Collection. pg. 4-11. Further discussion is needed to explain Concur. Section will be clarified to state 

I why vertical location data and well access were not available. It is that MEV A TEC collected horizontal 
unclear how the infonnation for well HTA-3 was obtained without location data at HTA-3 during sampling, 
elevation of brass marker infonnation. but vertical location data was not 

available. 

23 4.2.3 Hydrogeologic Conditions. pg.4-13. Further discussion is needed to Section will be modified to clarify 
explain why depth ofHTA-3 was not obtained. The text suggests a construction ofwell HTA-3. 
groundwater flow direction based upon potentiometric surface Equipotential lines will be added to site 
elevations. It is assumed that these elevations are illustrated on map to illustrate groundwater flow 
Figure 4-2-2. If so, then why aren't equipotential lines included as part dire.c~n in the vicinity of the burial site. 
of the figure along with the implied groundwater flow direction? 

24 4.2.4 Previous Groundwater Investigations, pg.4-15. In the past, groundwater Concur. 
at the HT A has been analyzed for explosives and radionuclides by the 
U.S.G.S. In future sampling events, these analytes should be included as 
well. 

25 4.2.5 Analytical Results from this Investigation, pg. 4-15. This section Concur. 
contains a typographical error. Remove the space in the word submitted 
as written in the third sentence of the first paragraph. 

26 4.3.4 Previous Groundwater Investigations, pg. 4-23. The last sentence of the Concur. Historic sample infonnation will 
first paragraph on this page is unclear. Further discussion is needed to be added to paragraph to clarify this 
explain what is meant by the statement "elevated concentration of nitrate statement. 
plus nitrite was detected also reported from groundwater at RRW-2" 

27 4.4.1 Unit Description, pg. 4-26. The word "malpais" used in the second Concur. 
sentence in this section in incorrect. This work is incorrectly contracted 
and should be separated into two words, "mal pais", which is Spanish for 
"badland" or country". 

7 



MEVATEC CORPORATION COMMENTS 
DRAFT REPORT - SWMU GROUNDWATER MONITORING 

2. Text-Specific Comments (cont.) 

ITEM NO. SECTION 

28 4.5.6 

29 4.5.6 

COMMENT 

Analytical Results from this Investigation pg. 4-39. The first and second 
sentences of the third paragraph on this page state that the analyses for 
SRW-02 was faulty due to a mislabeling mistake. If so, another sample 
should have been collected to replace the faulty sample. The Report 
does not state whether another sample was collected. 

RESPONSE 

A review of sample history was conducted 
from the field log, laboratory receiving 
log, laboratory analysis files and reporting. 
Each of the samples (primary and QC) 
were independently labeled and submitted 
by the field personnel. The laboratory 
indicated no errors were found in the 
laboratory receiving/log in area, or 
sample preparation and sample analyses 
area. The cause for the descrepancy 
between some of the primary and QC 
sample metals results remains unknown. 
Unfortunately, the results did not arrive 
until well after completion of field 
activities. The decision was made that 
because the other analyte results for these 
samples were generally consistent, 
(including some of the metals) another 
sample was not collected. This 
informaiton will be incorporated into the 
report. 

Analytical Results from this Investigation pg. 4-41. The first paragraph I Concur. 
on this page indicates the levels of total chrome found in samples SRW-
02 and SRW-03. For comparative purposes, these results should be 
compared to the appropriate regulatory standard (s) and mentioned in the 
text. 

8 
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EXECUTIVE SUMMARY 

Groundwater monitoring was conducted at fifteen Solid Waste Management Unit (SWMU) sites at 

White Sands Missile Range (WSMR) during September 1996. Each of the fifteen SWMU sites 

were identified during the Phase I and Phase II RCRA Facility Investigations (RFis) at WSMR. 

These studies were conducted to investigate site conditions, past site hazardous waste disposal 

practices, hazardous waste sources, hydrogeologic conditions, and contamination of soil, air, surface 

water and groundwater. Based on the results of the previous investigations, it was determined that 

certain contaminants are present, or may be present in groundwater at these SWMU sites. In 

response to New Mexico Environment Department (NMED) and U.S. Environmental Protection 

Agency regulatory requirements, WSMR has been directed to initiate a regular groundwater 

monitoring program at each of the identified SWMU sites. 

This report presents the results of groundwater monitoring at each of the selected SWMU sites. This 

information will be used not only to characterize current upgradient and downgradient groundwater 

conditions, but also to compare to previous groundwater monitoring data to evaluate any changes 

occurring in the vicinity of each of the SWMU locations. 



1. INTRODUCTION 

The initial (Phase I) Resource Conservation Recovery Act (RCRA) Facility Investigation (RFI) at 

White Sands Missile Range (WSMR) was conducted at approximately eighty Solid Waste 

Management Unit (SWMUs) sites to evaluate site conditions, former hazardous materials disposal 

practices, potential sources of hazardous wastes, hydrogeologic conditions and potential 

contamination of soil, surface water and groundwater. Fifty-two (52) of the SWMUs were further 

studied as part of the Phase II RFI. Based on the results of the Phase I and II investigations, various 

groundwater contaminants were identified at certain SWMU sites. In response to these findings, 

WSMR is conducting a groundwater monitoring program at fifteen SWMU locations. The 

remaining SWMU sites have either 1.) been recommended for no further action under the RFI; 

2.) are being investigated as part oflnterim Corrective Measures; or 3.) are being investigated as 

Discharge Permit sites or Solid Waste Disposal sites. The fifteen SWMU sites included in the 

groundwater monitoring program are divided into three groups based on similar geographic locations 

and hydrogeology. The three groups are discussed below. 

• Group I consists of five SWMU sites located at or near the WSMR Main Post. Results of 
previous groundwater monitoring indicate these SWMUs are positioned in an area where the 
groundwater is characterized as having low total dissolved solids (TDS) content (less than 
1,000 mg/L). The groundwater in this area is recharged with run-off from the Organ 
Mountains and makes up a wedge-shaped belt of potable water in the vicinity of the Main 
Post. Beneath and to the east of this freshwater wedge, TDS concentrations tend to 
gradually increase to more than 10,000 mg/L, due to extended residence time and 
dissolution of soluable minerals in the bolson sediments. 

• Group II consists of five SWMU locations at the High Energy Laser Systems Test Facility 
(HELSTF). HELSTF is located approximately 22 miles northeast of the WSMR Main Post, 
near the axial center of the Tularosa Basin. The groundwater in the vicinity ofHELSTF is 
highly mineralized, generally containing TDS concentrations in excess of 10,000 mg/L. 

• The five Group III SWMU locations are situated at areas north of the WSMR Main Post. 
These areas are situated primarily on unconsolidated Quaternary/Tertiary alluvial fan 
deposits along the San Andres, Oscura, Cerro de la Compana Mountains and deposits from 
the Chupadera Mesa, within the Tularosa and Jomada del Muerto Basins. Groundwater in 
these areas typically contains TDS concentrations of more than 500 but less than 10,000 
mg/L. 
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1.1 WHITE SANDS MISSILE RANGE- BACKGROUND 

1.1.1 Location and Setting 

White Sands Missile Range is under the jurisdiction of the US Army Test and Evaluation Command 

(TECOM). Most of the installation is situated within the Tularosa Basin; the northwestern portion 

of the range lies within the Jornada del Muerto Basin. WSMR is located in Dofia Ana, Socorro, 

Lincoln, Otero, and Sierra Counties, New Mexico. The Main Post area of WSMR is located at the 

southwestern comer of the installation, approximately 27 miles east-northeast ofLas Cruces, NM 

and 45 miles north of El Paso TX (Figure 1-1-1). The WSMR headquarters and most installation 

support activities are located at the Main Post area. WSMR is the lar.gest land-area military 

installation in the United Sates, comprised of nearly 3,500 square miles of land. The installation is 

approximately 99 miles long and 25 to 40 miles wide. The northern and western call-up areas (not 

shown on Figure 1-1-1) add more than 3,200 square miles to the range. 

WSMR is an outdoor laboratory consisting of a large complex of test ranges, launch sites, impact 

areas and instrumentation sites required to develop and test missiles and rockets. WSMR is used 

as a national range designated for the support of missile development and test programs for the 

Army, Navy, Air Force, NASA and other government agencies. 

1.1.2 Regional Geology 

WSMR lies within the Mexican Highland Section of the Basin and Range Province, characterized 

by a series of tilted fault blocks forming longitudinal, asymmetric ridges or mountains and broad 

intervening basins. The major portion of WSMR lies within the Tularosa Basin; the northwest 

portion lies within the Jomada del Muerto Basin. The Tularosa Basin is bounded on the west by the 

Organ and San Andres Mountains, which are separated by San Augustine Pass. The eastern limit of 

the Tularosa Basin lies outside of the range, and is formed from north to south by the Jicarilla, Sierra 

Blanca, and Sacramento Mountains. (Figure 1-1-2) In the north central portion of WSMR, the 

Oscura Mountains are separated from the San Andres Mountains by Mockingbird Gap. The Jomada 

del Muerto Basin is separated from the Tularosa Basin by the San Andres and Oscura Mountains. 
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The Jomada del Muerto Basin is a broad, flat basin lying between the San Andres Mountains to the 

east and the Rio Grande valley to the west. 

The average elevation of the basin floor is 4,000 feet above mean sea level and surface features 

consist of flat sandy areas, sand dunes, basalt flows, and playas or dry lake beds. Average elevation 

of mountains range from 5,700 ft at St. Augustine Pass to more than 9,000 feet at Salinas Peak, the 

tallest peak at WSMR. 

The Tularosa and Jomada del Muerto basins contain thick sequences of Tertiary and Quaternary age 

alluvial and bolson fill deposits. These sediments, more than 5,000 feet thick in some areas, 

consist mainly of silt, sand, gypsum and clay weathered from the surrounding mountain ranges. 

1.1.3 

1.1.3.1 

Regional Hydrogeology 

Surface Water 

Very little surface water exists at WSMR due to the low annual precipitation, high evaporation rate, 

and high infiltration characteristics of the soils. Playas within the basin may contain standing water 

during the summer season when thunderstorm activity is most common. Streams which drain the 

surrounding mountains usually contain water only following a heavy precipitation event. The 

Tularosa Basin is a closed basin with no surface water drainage outside ofWSMR. Much ofWSMR 

drains east-northeast toward Lake Lucero, a large playa in the center of the basin. 

1.1.3.2 Groundwater 

In the vicinity of the Main Post the majority of the groundwater recharge to the bolson aquifer occurs 

through the coarse, unconsolidated alluvial fan deposits along the eastern flank of the Organ and San 

Andres Mountains. The Organ Mountain fault lies immediately west of the Post Headquarters and 

acts as the western limit to potable water production. Groundwater which travels east through 

fractured bedrock and alluvium becomes progressively more mineralized downgradient toward the 

interior of the Tularosa Basin. This is attributed to the slow migration rate of groundwater, and the 

presence of readily soluble minerals in the bolson sediments. 
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Groundwater in the vicinity of HELSTF is characterized by TDS content of generally more than 

10,000 mg/L and is representative of groundwater located within a closed basin possessing high 

evaporation rates. Due to poor water quality, the HELSTF obtains its water supply from three wells 

located about 8 miles northwest, at the base of the San Andres mountains. Groundwater has been 

identified in the regional aquifer and also within a series of perched aquifers. The depth to the 

regional aquifer is approximately 70-75 feet, with a flow direction towards the southeast. The 

presence of a series of hydraulically interconnected perched water bearing zones overlying the 

regional aquifer were initially identified during the Phase I and II RFis. These shallow perched 

water zones are believed to exist primarily from recharge from two surface effluent discharge areas 

used by the HELSTF facilities. 

The Group III sites are situated primarily on unconsolidated Quatemaryffertiary alluvial deposits 

of the Tularosa and Jomada del Muerto Basins. Groundwater recharge in each of these areas occurs 

through unconsolidated alluvial fan deposits along the flanks of mountain ranges. Analytical results 

from groundwater samples collected by ESE, Inc. (1995), and sample results from this program 

indicate IDS concentrations at each of these areas generally range from more than 500 mg/L, but 

less than 10,000 mg/L. 

1.2 MONITORING PROGRAM OBJECTIVES 

The purpose of this program is to monitor the SWMU groundwater contaminants identified during 

the Phase I and II RFis, which may pose a risk to human health or the environment. The objectives 

of the groundwater monitoring program are to: 

• Collect and evaluate baseline groundwater data from monitoring wells at each of the selected 
SWMU sites. 

• Compare results of this sampling effort to data gathered during previous sampling events to 
evaluate changes in contaminant concentrations or groundwater flow paths at each site. 

• Provide a comprehensive database for monitoring well locations and all groundwater 
analytical data. 
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The results of the monitoring program are presented in separate sections for each Group and 

information collected from each SWMU location is nresented in subsections. Much of the . 
background information for each SWMU was obtained from the Phase I and Phase II RFI reports 

(IT Corporation, 1992 and Sverdrup Environmental, Inc, 1994). Also, additonal SWMU 

investigations consisting of monitoring well installations and SWMU groundwater sampling were 

conducted in 1995 by Environmental Science Engineering, Inc. Information from the results report 

(Groundwater Quality Investigation, ESE, 1996) was also reviewed for data comparison and site 

evaluation. 

1.3 REGULATORYBACKGROUND 

The SWMU sites included in this monitoring program are regulated under the Resource 

Conservation and Recovery Act (RCRA). A RCRA Facility Assessment (RF A) was conducted in 

1988 at all SWMU sites which provided preliminary information regarding potential releases of 

hazardous materials to soil and/or groundwater . The RF A was followed by two phases of RCRA 

Facility Investigations (RFI) to further characterize selected SWMU sites. The SWMU RFI 

activities were conducted under the Hazardous and Solid Waste Amendments of 1984 as outlined 

in the WSMR RCRA Part B Permit. Through these previous studies, releases of hazardous 

constituents to the environment were identified at certain SWMU sites. 

Groundwater in New Mexico with total dissolved solids (TDS) concentrations less than 10,000 mg/L 

is under the protection of the New Mexico Water Quality Commission Control Regulations 

(NMWQCCR) (December, 1995). (However, the state disallows deliberate contaminant releases 

to waters with TDS concentrations greater than 1 0,000). These regulations are directly applicable 

to groundwater, regardless of use. For groundwater constituents in which there are no NM 

protection standards, U.S. Environmental Protection Agency (EPA) Drinking Water Regulations 

Maximum Contaminant Levels (MCLs) and Health Advisories (1995) are presented. The list of 

New Mexico groundwater protection standards and EPA maximum permisible contaminant levels 

(MCLs) are provided as Table 1-3-1. 
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Table 1-3-1 
U.S. EPA and New Mexico 
Groundwater Protection Standards 
White Sands Missile Range, New Mexico 

Constituent 
In organics 
Aluminum 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Chromium ( +6) 
Cobalt 
Copper 
Iron 

Lead 
Magnesium 
Manganese 
Mercury 
Molybtlenum 

Nickel 
Potassium 

Selenium 
Silicon 
Silver 

Sodium 
Strontium 
Tin 
Vanadium 

Zinc 
Water Quality 
Bicarbonate Alkalinity 
Bromide 

Carbonate Alkalinity 
Chloride 
Fluoride 

IPH 
Nitrate 
Nitrogen 
Sulfate 

TDS 
Total Organic Carbon 

Federal 
MCL 

(mg/L) 

NE 
0.05 

2 
0.004 

NE 
0.005 

NE 
0.1 
0.1 
NE 
1.3 
NE 

0.015 
NE 
NE 

0.002 
NE 
0.1 
NE 

0.05 
NE 

0.05 
NE 
NE 
NE 
NE 
NE 

NE 
NE 

NE 
NE 
4 

6.5- 8.5 

10 
NE 
NE 

NE 
NE 

1-8 

New Mexico 
Groundwater 

Standards 
(mg/L) RCRA Regulated? 

5.0 N 

0.1 y 

1.0 y 

NE y 

0.75 N 

0.01 y 

NE N 
0.05 y 

NE N 
0.05 N 
1.0 N 
1.0 N 

0.05 y 

NE N 

0.2 N 
0.002 y 

1.0 N 
0.2 N 
NE N 

0.05 y 

NE N 
0.05 y 

NE N 
NE N 
NE N 
NE N 

10.0 N 

NE N 
NE N 
NE N 

250.0 N 
1.6 N 
6-9 y 

10 N 
NE N 

600 N 
10,000.0 N 

NE N 



Table 1-3-1 -continued 
U.S. EPA and New Mexico 
Groundwater Protection Standards 
White Sands Missile Range, New Mexico 

. Constituent 
Volatile Organic Compounds 
Acetone 
Bromomethane 
2-Butanone 
Carbon Disulfide 
Chloroethane 
Chloroform 
Chloromethane 
Dichlorodifluoromethane 
1 , 1 - Dichloroethene 
1 , 1 - Dichloroethane 
1 ,2 - Dichloroethane 
Methylene Chloride 
Trichloroethene 
1 , 1, 1 - Trichloroethane 
1, 1 ,2 - Trichloroethane 
Benzene 
Ethyl benzene 
Total Xylenes 
Semi-Volatile Organic Compounds 
Acenaphthalene 
Benzoic Acid 
bis (2-ethylhexyl) Phthalate 
Bromo Dichloromethane 
Fluoranthene 
Dibenzofuron 
Naphthalene 
Phenanthrene 
Pyrene (PAH) 
Other 
Cyanide 
Explosive Residues 
Rad 226/228 

PCBs 
Total Petroleum Hydrocarbons 

Notes: 
NE- Not Established 

New Mexico 
Federal Groundwater 
MCL Standards 

(mg/L) (mg/L) 

NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
0.1 0.1 
NE NE 
NE NE 

0.007 0.005 
NE 0.025 

0.006 0.01 
0.005 0.1 

NE 0.1 
0.20 0.06 
0.005 0.01 
0.005 0.01 

0.7 0.75 
10 0.62 

NE NE 
NE NE 

0.006 NE 
0.1 NE 
NE NE 
NE NE 
NE 0.03* 
NE NE 
NE NE 

0.2 0.2 
NE NE 

20 pCi/L 30 pCi/L 
0.0005 0.001 

NE NE 

* - Combined naphthalene and monomethylnaphthalenes 
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1.4 REPORT ORGANIZATION 

This SWMU Groundwater Monitoring report is designed to present information from the most recent 

WSMR groundwater sampling program, conducted by the MEV ATEC Corporation during 

September and October, 1996. The results of previous sampling data is presented to assist in the 

evaluation of groundwater constituents at each site. Table 1-4-1 is a summary of the information 

provided in this report. 

Table 1-4-1. Organization of SWMU Groundwater Monitoring Report 

Section Description 

1 Introduction, Project Background and Technical Approach 
-General Description of WSMR 
-Discussion of Groundwater Monitoring Progran purpose and objectives 
-Regulatory background 
-Description of field activities and laboratory requirements for this program 

2 Group I SWMU Sites, Summary of Findings 

3 Group II SWMU Sites Summary of Findings 

4 Group III SWMU Sites Summary of Findings 

5 Scope of Work Variances 

6 References 

Appendix A Chemical Data Quality Report 

Appendix B Results of Wastewater Characterization 

Field activities, laboratory analyses, and report preparation for this SWMU Groundwater Monitoring 

Program were performed in accordance with the WSMR Work Assigment Order dated 10 May 

1996. Deviations from the Work Statement are detailed in Section 5 of this report. 
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1.5 FIELD ACTIVITIES, LABORATORY REQUIREMENTS AND 

CHEMICAL DATA VALIDATION 

Preliminary activities at each SWMU site consisted of measuring the depth to groundwater and when 

possible, the total well depth at each well site. Measurements were made from the notch or mark 

at the top of the polyvinyl chloride (PVC) casing and from the brass survey marker embedded into 

each concrete well pad. An electric water level probe was used to determine water levels. All well 

measurements were recorded in the field log book and are presented in the report discussion for each 

SWMU location. Prior to sampling, monitoring wells were purged in order to obatin samples of 

formation water. All purging was conducted using decontaminated electric, submersible, portable 

or dedicated pumps, or hand bailer. Purging was conducted until at least three well casing volumes 

were removed and the field parameters of pH, temperature and conductivity remained within a ten 

percent variance. All purge water was containerized and sampled for disposal. 

Each well was monitored for organic vapor compounds before and during purging and sampling 

activities. At the conclusion of well purging and immediately prior to sampling, field measurements 

of groundwater temperature, pH and specific conductivity were recorded. Groundwater samples 

were collected using clean, new, disposable polyethylene bailers attached to clean nylon rope. 

At each well, the sample for volatile organic compounds was collected first, followed by the samples 

for semivolatile organic compounds and total petroleum hydrocarbons. After collection of samples 

for these· three parameters, samples for all of the remaining parameters were collected. Water 

samples for metals analysis were preserved with nitric acid to a pH of less than 2, and samples for 

volatile organic compounds and total petroleum hydrocarbons were preserved with hydrochloric acid 

to a pH of less than 2. Samples sent for analyses of dissolved components, or very turbid samples, 

were filtered through disposable 0.45 micron filter paper, using a decontaminated peristaltic pump. 

All samples will be placed in certified-clean bottles provided by the laboratory. All samples were 

placed in coolers and chilled to a temperature of not more than 4 degrees Celsius. The samples, 

with completed chain-of-custody forms, were submitted to the analytical laboratory on the same day 

of collection. 
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Groundwater samples were collected from each monitoring well and submitted for laboratory 

analysis. To establish baseline characteristics for each SWMU included in this study, one analyte 

list was implemented for all groundwater samples, from all SWMUs. Each sample was analyzed 

for 57 different volatile organic compounds (VOCs), 68 semivolatile organic compounds (SVOCs), 

14 explosive residue compounds, total petroleum hydrocarbons (TPH), total (dissolved plus 

suspended) concentrations of 26 different metals, and water quality parameters including total 

dissolved solids (TDS), carbonate and bicarbonate alkalinity, pH, chloride, fluoride, nitrate, bromide, 

sulfate and total organic carbon (TOC). Table 1-5-1 provides a summary of the SWMU groundwater 

laboratory analysis requirements. The list was augmented only at one SWMU site, WSMR Sewage 

Treatment Plant - SWMUs 66-78, to include analysis for total cyanide (EPA method 9010 A). 

At least one quality assurance (QA) duplicate sample and one quality control (QC) duplicate sample 

per SWMU site were submitted to the analytical laboratories. Additional sample volumes from each 

SWMU site were also submitted to the laboratories for matrix spike/matrix spike duplicate 

(MS/MSD) analyses. Field blanks were provided with each sample cooler which contained samples 

for VOC analyses. All field blanks were analyzed with the associated field samples. 

All sampling and other field activities were conducted in accordance with the Groundwater Sampling 

and Monitoring for Solid Waste Management Units Work Statement, WSMR Work Assignment 

Order No. 300SS (May, 1996). 
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1-5-1 Summary ofSWMU Groundwater Sampling and Analysis Requirements 
--

Reference Method Parameter Method Type Quantitation Limits Maximum 
Holding 

Time 

SW 846: 8260A Volatile Organic Compounds Gas Chromatography/ Bromomethane - 2 flg/L 14 days 
Mass Spectrometry Chloroethane - 2 flg/L 

Chloromethane - 2 ug/L 
Dichlorodif!uoro-
Methane - 2 flgL 

Methylene chloride-2 flg/L 
All other 8260 compounds - 1 flg/L 

sw 846:8270 Semivolatile Organic Gas Chromatography/ Maximum - Benzoic Acid 50 pg/L 40 days 
Compounds Mass Spectrometry All other 8270 

compounds ~ 25 pg/L 

EPA418.1 Total Petroleum Hydrocarbons Infrared 0.1 mg!L 40 days 

sw 846:8330 Explosive Residues High Pressure Liquid All compounds ~ 0. 7 flg/L 40 days 
Chromatography 

EPA 160.1 Total Dissolved Solids Gravimetric 10.0 mg!L 7 days 

EPA310.1 Carbonate and Bicarbonate Titrimetric 1.2 mg!L 14 days 
Alkalinity 

EPA 150.1 pH Electrometric N/A 48 hours 

EPA 325.3 Chloride Titrimetric 2.0 mg/L 28 days 

EPA 340.2 Fluoride Selective Ion Electrode 0.1 mg!L 28 days 

EPA 352.1 Nitrate Spectrophotometric 1.0 mg/L 48 hours 

sw 846:9056 Bromide Titrimetric 0.5 mg!L 28 days 

EPA 375.4 Sulfate Turbidimetric 13.0 mg!L 28 days 
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Table 1-5-1 (cont.). Summary ofSWMU Groundwater Sampling and Analysis Requirements 

Reference Method Parameter Method Type Quantitation Limits Maximum 
Holding 

Time 

EPA 415.1 Total Organic Carbon IR-Combustion 1.0 mg!L 28 days 

SW 846: 6010A Total Recoverable Metals Inductively Coupled (mg/L) 180 days 
Aluminum Plasma Emission 0.1 

Arsenic Spectroscopy 0.005 
Barium and 0.01 

Beryllium Graphite Furnace Atomic 0.005 
I 

Boron Absorption 0.1 I 

Cadmium 0.005 
Calcium 1.0 

Chromium 0.01 
Cobalt 0.01 
Copper 0.02 

Iron 0.10 
Lead 0.005 

I 

Magnesium 1.0 I 

Manganese 0.01 
Molybdenum 0.02 

Nickel 0.04 
Potassium 5.0 
Selenium 0.005 
Silicon 0.5 
Silver 0.01 

Sodium 1.0 
Strontium 0.10 

Tin 0.1 
Vanadium 0.01 

Zinc 0.02 

SW: 846:7470 Mercury Cold Vapor Atomic 0.0002 28 days 
Absorption 
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All primary and quality control (duplicate) samples were submitted to the following laboratory: 

PDP Analytical Services 
1680 Lake Front Circle, Suite B 
The Woodlands, Texas 77380 
Telephone: 713/363-2233 

Quality assurance samples were submitted to: 
Assaigai Analytical Laboratories 
9012 Washington, NE 
Albuquerque, NM 87113 
Telephone 505/822-8061 

Sample volumes for field blanks, matrix spike and matrix spike duplicate analyses were provided 

to each analytical laboratory. All laboratory data was forwarded to the project chemist to determine 

the usability of results. The findings ofthe data evaluation (presented in Section 5) are intended to 

present a compilation of laboratory QC results found outside project acceptance criteria and an 

assessment of the potential impact those results had on the analytical data. Where necessary, sample 

results were qualified to reflect the specific findings of this evaluation and annotated results 

summaries are provided in the validation report. Table 1-5-2 provides a brief explanation of the data 

qualifiers assigned to results in the data review process. 

Table 1-5-2. Data Qualifier Definitions 

Data Symbol Explanation 

J The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample. 

UJ The analyte was not detected above the reported sample quantitation limit. 
However, the reported quantitation limit is approximate and may or may not 
represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to 
analyze the sample and meet quality control criteria. The presence or absence 
of the analyte cannt be verified. 

u The material was analyzed for, but was determined to be not detected. The 
associated numerical value is to be considered the Quantitation Limit. 
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Comparison of the primary, QC and QA data generally indicated consistent results for all analytes 

with.the exception of aluminum and bicarbonate alkalinity. Major disagreements were reported on 

aluminum, with high detections reported by the QA laboratory versus nondetects reported by the 

primary laboratory. Following several laboratory demonstrations, it was determined that the 

preservative (nitric acid) which was added to the empty QA sample containers only, leached 

aluminum from the sample container cap lining and subsequently contaminated the groundwater 

sample. With the exception of samples from SWMU 27-30 (HESLTF Wastewater Lagoons) and 

SWMU 65 (Former Main Post Landfill No. 3) groundwater samples were reanalyzed from 

unpreserved containers within laboratory holding times. The results of .the reanalyses indicate 

aluminum concentrations in agreement with the primary laboratory sample results. The reanalysis 

results for aluminum were used in each data results table for each SWMU, but have been qualified 

as estimated "J". 

All QA bicarbonate alkalinity results were two and a half (2.5) times greater than the primary 

bicarbonate alkalinity results. Because the difference was consistent, both laboratories were asked 

to verify their reported results. The primary laboratory verified their data to be correct. However, 

the QA laboratory indicated that the standard which was analyzed with their samples was out of 

control limits. The samples were re-analyzed outside the holding times and the results from the re

analyses were again greater than the primary results by a factor of approximately 1.8. No 

explanation was determined for the consistent disagreement. Therefore, the results reported by the 

QA laboratory is considered estimated. 

Overall, the QA/QC results associated with the data indicated that the data met the required 

standards and are of known quality and are acceptable for use, with the required qualifications. No 

sample results were found to be unusable due to quality problems, or were qualified as rejected as 

a result of the evaluation. QC data demonstrated that the QA mechanisms were effective at ensuring 

measurement data reliability within expected limits of sampling and analytical error. Sample data 

are considered representative of actual site conditions at the time of sampling and are comparable 

to data sets collected under similar protocols. 
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2. GROUP I SWMU SITES 

The Group I sites discussed in this report consist of five SWMU sites located at or near the WSMR 

Main Post. The groundwater in this area is recharged through the coarse alluvial fan deposits along 

the eastern flank of the Organ Mountains and makes up a wedge-shaped belt of potable water in the 

vicinity of the Main Post. This aquifer provides potable water for the Main Post and adjacent 

facilities. Beneath and to the east of the freshwater wedge, the groundwater becomes progressively 

more mineralized downgradient towards the interior of the Tularosa Basin. Table 2-1 and Figures 

2-1, and 2-2 illustrate the Group I SWMU numbers included in this groundwater monitoring 

program. SWMU numbers were arbitrarily assigned during the RF A process. 

Table 2-1 Group I SWMU Sites 

SWMU Number (s) Description 

63 Former Main Post Landfill No. I 

64 Former Main Post Landfill No. 2 

65 Former Main Post Landfill No.3 

66 through 78 Main Post Sewage Treattnent Plant 

101 Temperature Test Facility 

The former Main Post Landfill No. 1 (SWMU 63) was reported to have been closed in 1948 and is 

presumably beneath the site ofWSMR Building 1678. The former Main Post Landfill No.2 was 

closed in 1965 and presumably underlies the present site ofWSMR Building 1747. The former 

Main Post Landfill No. 3 is located approximately three miles south of the Main Post, near the 

WSMR south gate. The Main Post Sewage Treatment Plant (SWMUs 66-78) is located 

approximately three miles southeast of the Main Post area off of Waterdown Drive, and the 

Temperature Test Facility is located off ofNike Road, about 2.5 miles east of Headquarters Drive. 

The following sections presents the Group I field and analytical data for the groundwater monitoring 

program. Each section contains monitoring well construction information, horizontal and vertical 

well location data, site maps, groundwater gradient maps, groundwater water quality parameters, and 

laboratory results for detected analytes. 
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2.1 SWMU 63 -FORMER MAIN POST LANDFILL NO. 1 

2.1.1 Unit Description and Background 

The Main Post Landfill No. 1 is one of three landfills which were operated at various times in the 

Main Post area prior to operation of the current landfill (SWMU 86). The unit is located at the 

southeast area of the Main Post and was reportedly closed in 1948. The unit is believed to be under 

the present site of WSMR Building 1678 (Figure 2-1-1 ). SWMU 63 is described as a sanitary 

landfill where only inert materials were disposed and was in operation prior to the implementation 

ofRCRA. The generation and management of waste containing hazardous constituents prior to 1972 

at WSMR has not been documented. 

2.1.2 Field Data Collection 

Groundwater potentiometric surface data and samples were collected from one upgradient well, 

MW-12, and three downgradient wells, MW-3, MW-6 and MW-11 on 16-17 September, 1996. 

Table 2-1-1 illustrates monitoring well location and water level data for SWMU 63. 

Well No. 

MW-3 

MW-6 

MW-11 

MW-12 
Notes: 1. 

2. 
3. 

Table 2-1-1. Location and Water Level Data for Wells at SWMU 63 

Northing 1 Eastingl Elevation 2 ·Elevation 1 

Brass Top of PVC 
Marker 

3582799.813 360624.722 4243.50 4245.37 

3582918.418 360537.635 4231.61 4232.82 

3582683.351 360509.244 4249.54 4251.45 

3582822.191 360398.294 4256.01 4257.96 
Uruversal Transverse Mercator Coordmate Systems, Zone 13, NAD83 
Elevations are North American Vertical Datum, 1988 
Measured from brass survey marker 

Total 3 Elevation 3 

.Depth Ground-
Well water 

371.00 3912.33 

352.00 3893.50 

343.00 3921.34 

346.00 3919.86 

Date 

9/16/96 

9/17/96 

9/16/96 

9/17/96 

All of the wells possess dedicated submersible pumps which were used for purging and sampling. 

At least three well volumes of groundwater were purged prior to sampling, or until water 

temperature, pH and conductivity remained within a ten percent variance. Table 2-1-2 illustrates 

well parameters recorded during sampling. 
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Table 2-1-2 Field Water Quality Measurements- SWMU 63 

·well No. Sample Date Temperature pH Conductivity Comments 
(OC) (JlS/cm) 1 

MW-3 9-16-96 25.9 6.63 443 clear 

MW-6 9-17-96 26.4 6.48 522 clear 

MW-11 9-16-96 22.9 6.42 550 clear 

MW-12 9-17-96 23.8 6.59 510 clear 

Notes: I. ~S/cm - microsiemens per centimeter 

2.1.3 Hydrogeologic Conditions 

The geology beneath SWMU 63 was characterized using cased-hole geophysical logs and 

stratigraphic descriptions made during monitoring well installations of the Phase I and II RFI. In 

general, from the surface down to 370 feet, the subsurface is characterized by numerous alternating 

thinly to thickly bedded units of unconsolidated sand, silty sand and sandy silt with occasional silt 

or gravel lenses. The saturated zone is characterized as a reddish-brown, poorly sorted, silty sand. 

The static groundwater elevations measured in the wells are shown on Table 2-1-1. In general, depth 

to groundwater_ranged from 328.20 (MW-11) to 338.11 (MW-6) feet below the brass survey marker. 

Groundwater elevations suggest a groundwater flow direction to the northeast (Figure 2-1-2). 

2.1.4 Previous Groundwater Investigations 

Of the four monitoring wells at the site, two wells (MW -03 and MW -06) were installed during the 

Phase I RFI and two wells (MW-11 and MW-12) were installed during the Phase II RFI. 

Groundwater data from the Phase I and II RFI and the 1995 SWMU Groundwater Quality 

Investigation were reviewed and compared with the analytical results from this groundwater 

sampling event. 

The Phase I RFI groundwater analyses detected bis-(2-ethylhexl) phthalate in MW-03, total lead 

slightly below the MCLin MW-03, barium at probable background levels in MW-03 and MW-06 

and low concentrations of TPH in MW -03 and MW -06. 
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VOCs, SVOCs and TPH were not detected during the Phase II RFI groundwater analyses. The only 

metals detected were barium, chromium and lead. Total barium which was detected in all four wells, 

approached the NM protection standard (1.0 mg/L) only at MW-06 (0.8 mg/L). Dissolved 

chromium was detected only in MW-11, at a concentration of 0.035 mg/L (NM protection standard 

-0.05 mg/L). Total lead was detected in three of the four wells, elevated in MW-12 at 0.0114 mg/L. 

IDS concentration for the MW-06 sample was 27,210 mg/L, much higher than anticipated for this 

area. 

The 1995 groundwater sampling data from this SWMU detected trace quantities of volatile organic 

compounds (methylene chloride, acetone, 2-hexanone, 2-butanone, and bis phthalate) in two 

samples. It was concluded these VOCs may have been introduced at the laboratory and not 

representative of groundwater conditions. Barium was also detected in samples from all wells, all 

concentrations below the NM protection standard of 1.0 mg/L. Aluminum, calcium, iron 

magnesium, manganese, silicon and sodium were detected, all below MCLs and NM protection 

standards. TDS values for all wells were below 500 mg/L. Water quality analyses for chloride, 

fluoride, nitrogen, and radionuclides were conducted only for MW-03. All concentrations indicated 

were within NM protection standards and EPA MCLs, as applicable. 

2.1.5 Analytical Results from this Investigation 

Groundwater samples were collected from the four wells at SWMU 63 on 16-17 September, 1996. 

One quality assurance sample was collected from MW-11 and a duplicate sample from MW-03 was 

submitted for quality control. One field blank accompanied each sample courier for VOC analysis. 

All samples were submitted for the parameters shown in Table 1-5-1. Analytical results for detected 

analytes only are shown on Table 2-1-3. 
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Table 2-1-3 Results of Groundwater Analysis 
SWMU 63 · Former Main Post Landfill No. 1 

(detected analytes only) 



VOCs, SVOCs and explosive residue compounds were not detected in the primary, QC, or QA 

samples. TPH was detected just above laboratory detection limits (0.1 mg/L) in all primary, QC 

and QA groundwater samples (all less than 0.7 mg!L). The small amount ofTPH detected in all of 

the samples may be attributed to sampling or laboratory procedures, or may be naturally occurring 

hydrocarbon compounds in groundwater. 

TDS concentrations at SWMU 63 ranged from 270 mg/L (MW-03) to 430 mg/L. A TDS 

concentration of 27,210 mg/L was detected in MW-06 during the Phase II RFI. The TDS 

concentrations detected in this well during the last two monitoring events (365 mg/L and 370 mg/L) 

is generally consistent with that observed in the other wells from this SWMU. 

Total barium, calcium, iron, magnesium, silicon, sodium, strontium and zinc were detected in all 

wells, at concentrations below NM protection standards and EPA MCLs. Concentrations of total 

chromium (0.032 mg/L) and total lead (0.012 mg/L) were detected only in MW-06. These 

concentrations approach the New Mexico standards of0.05 mg/L and 0.5 mg/L respectively. 

The aluminum result for sample MW-06 (0.2 mg/L) is qualified as estimated "J" because sample 

MS/MSD percent recoveries were found above the QC criteria. 

The results of the water quality analyses detected bicarbonate alkalinity, chloride, fluoride, nitrate, 

and sulfate in all wells, at levels below applicable NM and EPA protection standards. Total organic 

carbon was detected only in MW-06 at a concentration of8.0 mg/L and right at the detection limit 

from MW-03 (1.0 mg/L). 

None of the detected analytes from SWMU 63 groundwater samples exceed New Mexico 

groundwater protection standards or EPA MCLs for drinking water. 
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2.1.6 Conclusion 

The analytical results from the four groundwater monitoring wells were generally consistent with 

the findings from the Phase I and II RFis and the 1995 Groundwater Monitoring program. No 

VOCs, SVOCs or explosive residue compounds were detected. TPH was detected just over the 

laboratory detection limits (0.1 mg!L) in all ofthe groundwater samples (all less than 0.7 mg/L). 

Only total chromium (0.032 mg!L) and total lead (0.012 mg!L) detected in MW-06, were found to 

approach the NM standards of0.05 mg!L and 0.5 mg!L respectively. The remaining detected metals 

and water quality parameters were well below applicable NM protection standards and EPA MCLs. 
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2.2 SWMU 64- FORMER MAIN POST LANDFILL NO.2 

2.2.1 Unit Description 

The former Main Post Landfill No. 2, is the second of three landfills which were in operation prior 

to the opening of the current landfill (SWMU 86). The unit is located in the southeast area ofthe 

Main Post, at the northeast comer of Martin Luther King Boulevard, underlying the present site of 

WSMR Building 1747. (Figure 2-2-1). The landfill was reportedly operated from 1948 through 

1965. SWMU 64 is described as a sanitary landfill where only inert materials were disposed, and 

was in operation prior to the implementation of RCRA. The generation and management of waste 

containing hazardous constituents prior to 1972 is not documented. 

2.2.2 Field Data Collection 

Groundwater potentiometric surface data and samples were collected from one upgradient well, 

MW-09, and three downgradient wells, MW-01, MW-02, and MW-10 on 18-19 September, 1996. 

Table 2-2-1 illustrates monitoring well location and water level data for SWMU 64. 

Well No. 

MW-1 

MW-2 

MW-9 

MW-10 
Notes: 1. 

2. 
3. 

Table 2-2-1. Location and Water Level Data for Wells at SWMU 64 

Northing 1 Easting I Elevation 1 Elevation 2 

Brass Top of PVC 
Marker 

3582855.226 361037.952 4222.77 4224.20 

3582810.673 361095.058 4227.78 4229.00 

3582837.270 360917.316 4229.08 4231.14 

3582714.203 361021.444 4222.66 4224.67 
Uruversal Transverse Mercator Coordmate Systems, Zone 13, NAD83 
Elevations are North American Vertical Darum, 1988 
Measured from brass survey marker 

Total 3 Elevation 3 

Depth Ground-
Well water 

352.00 3884.15 

345.00 3893.54 

350.00 3907.76 

353.00 3883.09 

Date 

9/18/96 

9/18/96 

9/19/96 

9/19/96 

All of the wells possess dedicated submersible pumps which were used for purging and sampling. 

At least three well volumes of groundwater were purged prior to sampling, or until water 

temperature, pH and conductivity remained within a ten percent variance. Table 2-2-2 illustrates 

well parameters recorded during sampling. 
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Table 2-2-2. Field Water Quality Measurements- SWMU 64 

Well No. Sample Date Temperature pH Conductivity 1 Comments 
("C) (!lSI em) 

MW-1 9-18-96 24.0 6.81 239 clear 

MW-2 9-18-96 27.3 7.07 244 clear 

MW-9 9-19-96 22.5 6.81 381 clear 

MW-10 9-19-96 25.0 6.94 229 clear 
Notes. I. j.lS/cm - mtcrostemens per centtmeter 

2.2.3 Hydrogeologic Conditions 

The geology beneath SWMU 64 was characterized using cased-hole ·geophysical logs and 

stratigraphic descriptions prepared during monitoring well installations of the Phase I and II RFis. 

In general, from the surface down to 353 feet, the geology is characterized by numerous alternating 

thinly to thickly bedded units of unconsolidated sand, silty sand, and sandy silt with occasional silt 

or gravel lenses. The saturated zone in the vicinity ofSWMU 64 is characterized as silty, cl 9 · 

sand and silty san~ 

de, 

elev 

MW-~ 

\!>Ill 
\b 

~~ ,,o 

1 measured in the wells is illustrated in Table ~~ 
321.32 feet at MW-09 to 339.57 feet at MW-0~ 
'o the southeast (Figure 2-2-2). The water level . 

. a.nomalous for this area and may be the result of localized .... rding. 

Grounl .. aLer flow in the Main Post area is reported to be influenced by pumping from the local 

water supply wells and may be affecting groundwater elevations observed at SWMU 64. 

2.2.4 Previous Groundwater Investigations 

Two monitoring wells (MW -01 and MW -02) were installed during the Phase I RFI and two 

monitoring wells (MW -09 and MW -1 0) were installed during the Phase II RFI. Groundwater data 

from the Phase I and II RFis and the 1995 SWMU Groundwater Quality Investigation were reviewed 

and compared with the analytical results from this groundwater monitoring event. 
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The Phase I RFI groundwater analyses detected bis-(2-ethylhexyl)phthalate and TPH at trace 

concentrations, barium (slightly elevated, but below regulatory levels), cadmium (slightly above the 

MCL), lead (slightly below the MCL) and chromium at probable background levels. 

VOCs, SVOCs and TPH were not detected during the Phase II RFI groundwater analyses. The only 

metals detected were barium, chromium, lead and selenium. Total barium was detected in all wells 

but well below the NM groundwater protection standard of 1.0 mg!L. Total chromium was detected 

only in MW-09 at a concentration of0.04 mg!L, approaching the NM protection standard of0.05 

mg/L. Total lead was detected in MW-02, MW-09 and MW-10 at concentrations of0.006 mg!L, 

0.0042 mg!L and 0.0066 mg!L respectively, well below the NM protection standard of 0.05 mg!L. 

Dissolved selenium was detected only in MW-02 at 0.007 mg/L, far below the NM protection 

standard of 0.05 mg/L. IDS concentrations ranged from 138 mg!L to 336 mg!L at the four wells. 

The 1995 Groundwater Quality Investigation sampling data for this SWMU detected trace amounts 

of methylene chloride in three samples (MW-01, MW-02 and MW-09). It was concluded that these 

VOCs may have been introduced at the laboratory and not representative of groundwater conditions. 

The metals aluminum, barium, calcium, iron, magnesium, manganese, silicon, sodium and zinc were 

detected, all below NM protection standards, if applicable. IDS values ranged from 168 to 393 

mg!L from the four wells. Water quality analyses for chloride, fluoride, nitrogen, and radionuclides 

were performed only for sample MW -01. All concentrations indicated were within NM protection 

standards· and EPA MCLs, as applicable. 

2.2.5 Analytical Results from this Investigation 

Groundwater samples were collected from the four wells at SWMU 64 on 18-19 September 1996. 

One quality assurance sample was collected from MW -02 and a duplicate sample from MW -01 was 

submitted for quality control. Field blanks were submitted with each sample courier for VOC 

analyses. All samples were submitted for the parameters shown in Table 1-5-1. Analytical results 

for detected analytes only are shown on Table 2-2-3. 
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Table 2-2-3 Results of Groundwater Analysis 

.. :. ~- ·. P~~ETER -.:•·.'· 
,ii~;&,:{,,i: ';;';:,:;;; . •;,,,k +Lb.%;,;{' . ,,.;, ~~;. ;, di.!H.h'':,..'· ,_;.;.,_; 

Total Petroleum Hydrocarbons 

Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Selenium 
Silicon 
Sodium 
Strontium 
Zinc 

Bicarbonate Alkalinity as HC03-
Bromide 
Chloride 
Fluoride 
Nitrate as N 
pH in Water 
Sulfate 
Total Dissolved Solids 
Total Organic Carbon 

SWMU 64 Former Main Post Landfill No. 2 
(detected analytes only) 

1>. ~ETHO[). · : Ufirr~ MWOti:GWt. 

i~l!&fil 
!i·.MW02-:GW1:< • 

•h'~~~li~·-··: :.,·: ••• :~{, ' .>:~:;-,, •'l,."l-':!' \];~:~1~·~-~·~~i;£ti l~J;:lft~l~.!J:;J -~ ;:~ !:: ~ '·•A~ -~[. 
EPA 418.1 MG/L 0.455 0.148 0.281 J 

SW846-60 1 OA MG/L < 0.10 < 0.10 < 0.10 UJ 
SW846-601 OA MG/L < 0.005 0.01 < 0.005 
SW846~010A MG/L 0.041 0.035 0.024 
SW846-601 OA MG/L < 0.005 < 0.005 < 0.005 
SW846-6010A MG/L 24.2 21.7 24.4 
SW846-60 1 OA MG/L 0.15 < 0.10 0.36 
SW846-60 1 OA MG/L < 0.005 < 0.005 < 0.005 
SW846-601 OA MG/L 6.4 6.1 6.0 
SW846-601 OA MG/L < 0.01 < 0.01 < 0.01 
SW846-601 OA MG/L < 5.0 < 5.0 < 5.0 
SW846-60 1 OA MG/L < 0.005 < 0.005 < 0.005 
SW846-6010A MG/L 19.8 19.9 19.0 
SW846-6010A MG/L 17.9 17.3 17.4 
SW846-60 1 OA MG/L 0.17 0.18 0.17 
SW846-6010A MG/L 0.046 0.037 0.034 

EPA-310.1 MG/L 43 43 41 
EPA 300.0 MG/L 0.05 0.07 0.05 
EPA 300 MG/L 12 12 12 
EPA 300 MG/L 0.44 0.43 0.49 
EPA 300 MG/L 1.7 1.8 1.5 

EPA 150.1 NA 7.77 7.66 7.77 
EPA 300 MG/L 28 30 26 

EPA-160.1 MG/L 160 170 160 
EPA-415.2 MG/L < 1.0 < 1.0 < 1.0 

···•·Mwo2~Wf 

J.,~:~:;,,.~lm:.··;·~ 
·MW09:0GWt 
~i~ j~~~:d~~~;~:~~~~ii~:~~: 

.. MW10-GW1 I 

~~;~~~~;;;:::;·,~~-~~-,=-~··'·:>. I 

0.7 J 0.108 0.148 

< 0.5 J < 0.10 < 0.10 ' 

< 0.0050 < 0.005 < 0.005 
0.04 0.078 0.042 I 

< 0.0040 < 0.005 < 0.005 
21.7 45.9 23.1 
0.50 < 0.10 < 0.10 
0.003 0.012 < 0.005 
5.2 11.3 5.6 
0.011 < 0.01 < 0.01 
1.5 < 5.0 < 5.0 

< 0.0050 0.011 0.0071 
17.1 18.9 19.6 
17.8 18.7 15.7 
0.20 0.30 0.15 
0.1 < 0.02 < 0.02 

' 

73.4 J 41 43 
< 0.50 0.12 0.05 

9 30 11 
< 0.50 0.43 0.43 

1.7 4.6 1.5 
7.50 7.64 7.73 
29.1 55 23 
172 260 160 
1.2 < 1.0 < 1.0 



VOCs, SVOCs and explosive residue compounds were not detected in any of the primary, field 

blank, QC or QA samples of groundwater at SWMU 64. TPH was detected just above laboratory 

detection limits (0.1 mg!L) in all primary, QC and QA groundwater samples (all less than 0.7 

mg!L ). The TPH results reported from the primary and quality assurance sample from MW -02 are 

qualified as 'T' owing to the disagreement between results. The remaining TPH data are considered 

not affected. 

TDS concentrations ranged from 160 mg!L (MW-01, MW-02 and MW-10) to 260 mg!L at 

MW-09, generally consistent with the findings from earlier groundwater sampling events. 

Barium, calcium, magnesium, silicon, sodium, and strontium were detected in all wells, at levels 

below NM protection standards. Total iron in MW-01 was detected at a slightly higher 

concentration (0.15 mg!L) than the 1995 sampling event (0.029 mg/L). At MW-02, total 

concentration of iron (0.36 mg/L) was also higher than 1995 (0.037mg/L ), but total concentrations 

of magnesium were lower (6.0 mg!L) than the 1995 sampling event (50 mg!L). Total selenium was 

detected only in MW-09 at 0.011 mg/L, below the NM protection standard (0.05 mg/L). Total zinc 

concentrations detected from MW-01 (0.046 mg/L) and MW-02 (0.034 mg!L) were slightly lower 

than the 1995 result (0.146 mg!L and 0.65 mg!L). 

The results of the water quality analyses detected bicarbonate alkalinity, chloride, fluoride, nitrate, 

and sulfate in all wells, at levels below applicable NM protection standards and EPA MCLs as 

applicable, and are generally consistent with the 1995 sampling program. 

None of the detected constituents were found to exceed their respective EPA MCLs or.NM 

groundwater protection standards. Only total lead (0.012 mg!L) from well MW-09 approached the 

MCL of(0.015 mg!L). 
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2.2.6 Conclusion 

The analytical results from the four groundwater monitoring wells at SWMU 64 were generally 

consistent with the fmdings from the Phase II RFI and the 1995 Groundwater Quality Investigation. 

TPH was detected just over the laboratory detection limits (0.1 mg/L) in all of the groundwater 

samples (all less than 0.7 mg/L). The small amount ofTPH detected in all ofthe samples may be 

attibuted to sampling or laboratory procedures. 

None of the detected analytes exceed NM groundwater protection standards or EPA MCLs. 

2-17 



2.3 SWMU 65 -FORMER MAIN POST LANDFILL NO.3 

2.3J Unit Description 

The former Main Post Landfill No. 3 is located in the southeast area of the Main Post and is the 

present location of the scrap metal yard (Figure 2-3-1 ). The landfill was in operation from 1965 to 

1982 and was reportedly closed due to its proximity to the freshwater aquifer used for the Main Post 

water supply. SWMU 65 is described as a sanitary landfill where only inert materials were disposed 

and was in operation prior to the implementation of RCRA. The generation and management of 

waste containing hazardous constituents prior to 1972 at WSMR was not documented. 

2.3.2 Field Data Collection 

Groundwater potentiometric surface data and samples were collected from one upgradient well, 

MW-04, and three downgradient wells MW-05, MW-07 and MW-08 on 9-10 September 1996. 

Table 2-3-1 illustrates monitoring well location and water level data for SWMU 65. 

Well No. 

MW-4 

MW-5 

MW-7 

MW-8 
Notes: 1. 

2. 
3. 

Table 2-3-1. Location and Water Level Data for Wells at SWMU 65 

Northing 1 Easting 1 Elevation 2 Elevation l 

. 
Brass TopofPVC 

Marker 
3579662.1 362971.401 4079.18 4080.36 

3579228.22 363180.735 4055.31 4056.72 

3579017.77 362965.656 4058.78 4060.74 

3579239.37 362785.233 4075.92 4077.95 
Uruversal Transverse Mercator Coordmate Systems, Zone 13, NAD83 
Elevations are North American Vertical Datum, 1988 
Measured from brass survey marker 

Total 3 Elevation 3 

Depth Ground-
Well water 

268.00 3856.03 

266.00 3851.93 

263.00 3852.24 

265.00 3864.44 

Date 

9/10/96 

9/10/96 

9/9/96 

9/9/96 

All of the wells possess dedicated submersible pumps which were used for purging and sampling. 

At least three well volumes of groundwater were purged prior to sampling, or until water 

temperature, pH and conductivity remained within a ten percent variance. Table 2-3-2 illustrates 

well parameters recorded during sampling. 
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Table 2-3-2. Field Water Quality Measurements - SWMU 65 

Well No. Date Sampled Temperature pH Conductivity 1 Comments 
("C) (p.1S/cm) 

MW-4 9-10-96 26.4 6.52 269 clear 

MW-5 9-10-96 24.9 6.65 299 clear 

MW-7 9-9-96 27.4 6.66 410 clear 

MW-8 9-9-96 26.6 6.70 342 clear 
Notes: I. J.JS/cm - m•crosJemens per centimeter 

2.3.3 Hydrogeologic Conditions 

The geology beneath SWMU 65 was characterized using cased-hole geophysical logs and 

stratigraphic descriptions prepared during monitoring well installations of the Phase I and II RFis. 

In general, from the surface down to 295 feet, the geology is characterized by numerous alternating 

thinly to thickly bedded units of unconsolidated sand, silt and clay. Thick beds of clay were noted 

at this SWMU whereas at SWMUs 63 and 64, clay was noted only occasionally and in subordinate 

amounts. The saturated zone in the vicinity of SWMU 65 is characterized as silty sand to poorly 

sorted fine- to coarse-grained sand. 

Static groundwater elevation measured in all wells is illustrated in Table 2-3-1. In general, depth 

to groundwater ranged from 203.38 feet at downgradient well MW-05 to 223.15 feet at MW-04, the 

upgradient well. Potentiometric surface elevations suggest a flow direction to the southeast (Figure 

2-3-2). 

2.3.4 Previous Groundwater Investigations 

Two monitoring wells (MW -04 and MW -05) were installed during the Phase I RFI and the 

remaining two wells (MW -07 and MW -08) were installed during the Phase II RFI. Groundwater 

data from the Phase I and II RFis and the 1995 groundwater sampling event were reviewed and 

compared with the analytical results from this groundwater monitoring event. 
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The Phase I RFI groundwater analysis detected barium in all wells at probable background levels 

and TPH at very low levels in both wells sampled. The presence of trace TPH levels was attributed 

to fresh paint on the well outer casing which may have released some of the more volatile 

hydrocarbon fractions during sampling. 

The Phase II RFI groundwater samples detected two VOCs (1,1- dichloroethene- 5.1 J..lg/L and 

1,1,1-trichloroethane 6.2 J..lg/L) slightly above laboratory detection limits at MW-07. The level of 

1, 1-dichloroethene reported was slightly above the NM protection standard, but below the EPA 

MCL. The only metals detected were arsenic, barium, and lead. Dissolved arsenic was detected just 

above laboratory detection limits at MW -05 and the highest total barium concentration was from 

MW-08. Total lead was detected near the EPA action level (0.015 mg/L) at 0.012 mg/L from MW-

08. None ofthe detected metals exceeded NM protection standards or EPA MCLs. TDS values 

ranged from 240 mg/L at MW-04 to 592 mg/L at MW-08. 

The 1995 Groundwater Quality Investigation sampling data for this SWMU detected one VOC, 

methylene chloride, in samples from wells MW-04 (6 J..lg/L), MW-05 (5 J..lg/L) and MW-08 (5 

J..lg/L). It was concluded the trace methylene chloride levels may have been the result of laboratory 

contamination and not representative of groundwater conditions. The metals aluminum, barium, 

boron, calcium, iron, magnesium, manganese, silicon, sodium, vanadium and zinc were detected, 

all below applicable NM and EPA MCLs. Water quality analyses for chloride, fluoride, nitrogen 

and radionuclides were performed only from sample MW-04. Nitrogen (nitrate plus nitrite) 

concentrations reported from MW -04 were 100 mg/L. This nitrogen concentration is much higher 

than nitrogen concentrations reported from other wells in this area (1.0 to 2.0 mg/L), screened within 

this aquifer. With the exception of the nitrogen concentration, all other detected analytes were 

below EPA MCLs and NM protection standards. 
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2.3.5 Analytical Results from this Investigation 

Groundwater samples were collected from the four wells at SWMU 65 on 9-10 September, 1996. 

One quality assurance sample was collected from MW -07 and one duplicate sample from MW -05 

was collected for quality control. All samples were submitted for the analytical parameters shown 

in Table 1-5-1. Field blanks accompanied each sample courier for VOC analyses. The analytical 

results for detected analytes only are shown on Table 2-3-3. 

VOC, SVOC and explosive residue compounds were not detected from any of the primary, QC, or 

QA samples of groundwater at SWMU 65. EPA method SW846-8260A was used for the VOC 

analysis for SWMU 65 and all other sample analysis during this monitoring program. This method 

achieves lower laboratory detection limits than EPA method SW 846 8240 which was used during 

the Phase II RFI groundwater investigation. As such, the concentrations of 1,1 dichloroethene and 

1,1, 1 trichloroethane observed in the Phase II RFI lab analysis were not observed during this event. 

Likewise, the trace concentrations of methylene chloride observed during the 1995 Groundwater 

Quality Investigation were not observed in any samples from this event. 

Trace amounts of2 VOCs, toluene (1 j.lg!L) and trichlorofluoromethane (16 !J.g/L), were detected 

in the field blank from sample MW-08. Trichlorofluoromethane (3 j.lg/L) was also detected in the 

field blank from sample MW-05. The isolated incidence of these organic compounds are believed 

to be an artifact of field blank preparation. The plastic sample container in which the Type II reagent 

water was stored may have introduced these compounds, or, the neoprene gloves used during field 

blank preparation may have contributed these organic compounds to the field blanks. 

TPH was detected slightly over laboratory detection limits (0.10 mg!L) in the duplicate sample from 

MW-05 (0.155 mg!L) and from MW-08 (0.170 mg!L). TDS values ranged from 220 mg!L at MW-

05 to 300 mg!L at MW-07 and are generally consistent with previous sample results. 
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Table 2-3-3 Results of Groundwater Analysis 
SWMU 65 Former Main Post Landfill No. 3 

(detected analytes only) 

· . PARAMETER · . METHOD·: UNITS 
t:~~~~~n :~:~~~::'G~~~· 

.,Myvo5;.GW1··. 

•.. ·~ ,, '.,>':;'!,.;, .,:; .,;:;~·:.j.,,, •. :· ' . ' '" 
'\,'' 

[,;;?;:)~~·. ' ,,· :·::j,(> ' ~t~~-~:~~~~~i~~ f~ti.Q.;;,~!tt;r~~:t~:;:;;'l 
Total Petroleum Hydrocarbons EPA418.1 MG/L 0.10 < 0.10 0.155 

Aluminum SW846-601 OA MG/L < 0.10 < 0.10 < 0.10 
Arsenic SW846-60 1 OA MG/L < 0.005 0.0052 < 0.005 
Barium SW846-60 1 OA MG/L 0.067 J 0.084 J 0.085 J 
Calcium SW846-60 1 OA MG/L 28.6 32.1 32.8 
Iron SW846-6010A MG/L 0.27 0.43 0.13 
Lead SW846-60 1 OA MG/L 0.011 < 0.005 0.0063 
Magnesium SW846-6010A MG/L 5.8 6.1 6.4 
Manganese SW846-601 OA MG/L < 0.01 < 0.01 < 0.01 
Potassium SW846-6010A MG/L < 5.0 < 5.0 < 5.0 
Selenium SW846-601 OA MG/L < 0.005 0.0058 0.0075 
Silicon SW846-6010A MG/L 21.0 20.1 21.0 
Sodium SW846-601 OA MG/L 16.2 21.2 22.1 
Strontium SW846-60 1 OA MG/L 0.16 0.21 0.20 
Vanadium SW846-601 OA MG/L < 0.01 < 0.01 < 0.01 
Zinc SW846-60 1 OA MG/L < 0.02 0.024 < 0.02 

Bicarbonate Alkalinity as HC03- EPA-310.1 MG/L 50 53 53 
Bromide EPA 300.0 MG/L 0.09 0.08 0.07 
Chloride EPA 325.3 MG/L 12 12 14 
Fluoride EPA 340.2 MG/L 0.53 0.81 0.81 
Nitrate as N EPA 352.1 MG/L 1.0 1.1 1.2 
pH in Water EPA 150.1 MG/L 7.13 7.36 7.49 

Sulfate EPA 375.4 MG/L 31 44 39 
Total Dissolved Solids EPA-160. 1 MG/L 230 220 300 

- ----

:!:~~~~~:~:~,[iv1;J;::. 
,MW07·GW1 Mwoa~GW1, 

,,:·:b.:,,,.-;OA .. ,J·: . ... . '·' ..... '' ', :' ;,~·:', 
0.11 < 0.10 0.17 

1.21 J 3.3 J 0.12 
< 0.005 < 0.0050 < 0.005 

0.064 J 0.07 0.099 J 
47.4 45.6 42.9 
1.47 1.9 0.11 
0.0089 0.006 < 0.005 
7.6 7.0 7.8 
0.045 0.109 < 0.01 

< 5.0 1.7 < 5.0 
0.0071 < 0.0050 0.0056 
23.1 23.7 20.8 
31.3 30.6 22.8 
0.25 0.3 0.21 
0.015 0.014 < 0.01 

< 0.02 < 0.10 < 0.02 

64 115 J 59 
0.11 < 0.50 0.10 
21 19.0 20 
0.38 < 0.50 0.43 
2.04 2.0 1.80 
7.82 7.8 7.75 
60 62 43 
300 258 280 

-·--- - -



Total barium, calcium, iron, lead, magnesium, selenium, silicon, sodium, and strontium were 

detected in all wells at levels below NM protection standards and EPA MCLs, as applicable. Total 

arsenic was detected at the laboratory detection limit (0.005 mg!L) only at MW-05. The sample MS 

percent recovery and RPD value were found outside the QC criteria for barium in all primary 

samples. As such, the associated non-detected barium data have been qualified as estimated

undetected "UJ'' and the detected concentrations were qualified as estimated "J". Total manganese 

and total vanadium were detected slightly above detection limits at MW-07 (0.045 mg/L and 0.015 

mg!L). Finally, total zinc was also detected slightly above detection limits at MW-05 (0.024 mg/L). 

All detected metals were below NM groundwater protection standards and EPA MCLs. 

Total aluminum was detected in samples MW-07 (1.21 mg!L) and MW-08 (0.120 mg!L) and in the 

QA sample from MW-07 at a concentration of 3.30 mg/L. Following several laboratory 

demonstrations, it was determined the preservative (nitric acid) which was added to the empty 

sample containers leached aluminum from the sample container cap, possibly contaminating the 

sample. The results of the primary and QC sample analysis for aluminum are considered 

representative of groundwater conditions at this SWMU. 

The results from water quality analyses detected bicarbonate alkalinity, chloride, fluoride, and sulfate 

in all samples, at concentrations below NM protection standards. Nitrate was detected in all 

samples except MW-04, with all detected concentrations below 2.0 mg!L, much lower than the 100 

mg!L observed in sample MW -04 during the 1995 Groundwater Quality Investigation. The fluoride 

results for the primary and QA sample from well MW-07 have been qualified as estimated "J" due 

to the disagreement betwen results. The results of all water quality analyses were below applicable 

NM protection standards or EPA MCLs. 
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2.3.6 Conclusion 

Groundwater samples were collected from the four groundwater monitoring wells at SWMU 65 on 

9-10 September 1996. No VOCs, SVOCs, or explosive residue compounds were detected during 

this sampling event. Trace quantities of 1,2 dichloroethene and 1,1, 1 trichloroethane were reported 

from the Phase II RFI and trace quantities of methylene chloride were reported during the 1995 

Groundwater Quality Investigation. The detection of these compounds may have been attributed 

to laboratory procedures, and not representative of groundwater conditions at the landfill. 

Low levels of TPH were detected in all wells sampled during the Phase. I investigation. It was 

concluded the presence of trace TPH levels may have been due to fresh paint on the outer well 

casing which may have released some of the more volatile hydrocarbon fractions during sampling. 

Trace levels ofTPH were also detected in the MW-05, MW-07 and MW-08 during this monitoring 

program. 

Concentrations of detected metals and groundwater quality parameters from this monitoring event 

are below applicable NM groundwater protection standards or EPA MCLs, and are generally 

consistent with results from the earlier groundwater investigations. 
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2.4 SWMUs 66-78- MAIN POST SEW AGE TREATMENT PLANT 

2.4.1 Unit Description 

The Main Post Sewage Treatment Plant is a sanitary waste treatment plant located approximately 

3 miles east of the Main Post. The treatment plant has been in operation since 1958. Thirteen 

SWMUs were identified at the treatment plant as illustrated on Figure 2-4-1. These consist of the 

influent pipeline (SWMU 66), the bar screen and grinder (SWMU 67), primary clarifier 1 (SWMU 

68), primary clarifier 2 (SWMU 69), grit removal ditch and splitter box no. 1 (SWMU 70), trickling 

filter (SWMU 71 ), trickling filter (SWMU 72), splitter box no. 2 (SWMU 73), secondary clarifier 

(SWMU 74), secondary clarifier (SWMU 75), splitter box no. 3 (SWMU 76), primary digester 

(SWMU 77), secondary digester (SWMU 78), and the sludge drying beds (SWMU 79). All are in 

close proximity of one another and are monitored as one SWMU unit. Fallowing treatment, 

sewage effluent is discharged to Davies Tank (WSMR SWMU 85) located approximately 3 miles 

southeast of the plant. Effluent and groundwater at Davies Tank is monitored under WSMR's 

Discharge Permit No. 976 and is not covered in this SWMU Groundwater Monitoring Program. 

2.4.2 Field Data Collection 

Groundwater potentiometric surface data and groundwater samples were collected from one 

upgradient well SMW-1 and three downgradient wells (SMW-2, SMW-3, and SMW-4) on 11-12 

September 1996. Table 2-4-1 illustrates monitoring well location and water level data for SWMUs 

66-78. 

Well No. 

SMW-1 

SMW-2 

SMW-3 

SMW-4 
Notes: 1. 

2. 
3. 

Table 2-4-1. Location and Water Level Data for Wells at SWMUs 66-78 

Northing 1 Easting 1 Elevation 1 Elevation 2 

Brass TopofPVC 
Marker 

3582159.687 363686.861 4082.98 4085.70 

3582002.226 363829.340 4082.98 4076.28 

3582213.022 363867.932 4073.47 4076.13 

3582108.188 363929.756 4068.53 4071.25 
Uruversal Transverse Mercator Coordmate Systems, Zone 13, NAD83 
Elevations are North American Vertical Darum, 1988 
Measured from brass survey marker 
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Total 3 Elevation 3 

Depth Ground-
Well water 

286.28 3879.68 

289.70 3823.94 

277.34 3824.83" 

278.58 3817.41 

Date 

9/27/96 

9/27/96 

9/27/96 

9/27/96 
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All of the wells possess dedicated submersible pumps which were used for purging and sampling. 

At least three well volumes of groundwater were purged prior to sample collection, or until the 

parameters of water temperature, pH and conductivity remained within a ten percent variance. 

Table 2-4-2 illustrates groundwater parameters recorded during sampling. 

Table 2-4-2 Field Water Quality Measurements - SWMUs 66-78 

Well No. Date Sampled Temperature pH Conductivity 1 Comments 
eq (p.S/cm) 

SMW-1 9-11-96 25.7 6.64 317 clear 

SMW-2 9-11-96 26.6 6.82 385 slightly cloudy 

SMW-3 9-12-96 25.2 6.70 339 clear 

SMW-4 9-12-96 24.5 6.83 366 clear 
Notes: 1. j.LS/cm - mtcrostemens per centtmeter 

2.4.3 Hydrogeologic Conditions 

The geology beneath SWMUs 66-78 was characterized from stratigraphic descriptions prepared 

during monitoring well installations during the 1995 Groundwater Quality Investigation. In general, 

from the surface down to 300 feet, the geology is characterized by numerous alternating thin to 

thickly bedded units of unconsolidated sands, silts, and clays with occasional gravel lenses. The 

saturated zone in the vicinity ofSWMUs 66-78 is characterized as sandy and silty clay. 

The static groundwater elevations measured in all wells is presented in Table 2-4-1. In general, 

depth to groundwater ranged from 203.3 feet at SMW-01 to 259.04 feet at SMW-02, 248.64 feet at 

SMW-03, and 253.84 feet at SMW-04. Potentiometric surface elvations suggest a flow direction 

to the southeast (Figure 2-4-2). The water level measured at SMW-01 is elevated with respect to 

water levels observed in the other wells, and may be due to localized groundwater mounding. 
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2.4.4 Previous Groundwater Investigations 

The four monitoring wells at SWMUs 66-78 were installed and sampled during the 1995 

Groundwater Quality Investigation. Groundwater data from this previous investigation was 

reviewed and compared with the latest analytical results. 

One VOC, methylene chloride was detected in samples from SMW-2 (6.0 llgiL), SMW-3 (5.0 11g/L) 

and SMW-4 (6.0 11g/L) during the 1995 Groundwater Quality Investigation. It was concluded that 

the trace methylene chloride levels may have been the result of laboratory contamination and not 

representative of groundwater conditions. The metals aluminum , barium, boron, calcium, 

chromium, copper, iron, magnesium, nickel, silicon, silver, sodium, and zinc were detected in some 

or all of the groundwater samples. With the exception of the concentration of silver from SMW-4 

( 107 11g/L) and aluminum from duplicate sample SMW -1 ( 6,460 11g/L ), the remaining concentrations 

of detected metals were below NM groundwater protection standards and EPA MCLs, as applicable. 

Water quality analyses for chloride, fluoride, nitrogen, and radionuclides were performed only from 

sample MW -04. All detected concentrations were within EPA MCLs and NM protection standards. 

2.4.5 Analytical Results from this Investigation 

Groundwater samples were collected from the four wells at SWMUs 66-78 on 11-12 September 

1996. One quality assurance sample was collected from SMW-1 and one duplicate sample from 

SMW - 3 was collected for quality control. All samples were submitted for the analytical 

parameters shown in Table 1-5-1. In addition, all primary samples were submitted for analysis for 

total cyanide (Method SW 846 9012). Field blanks accompanied each sample courier for VOC 

analyses. The analytical results for detected analytes only are shown on Table 2-4-3. 

SVOCs and explosive residue compounds were not detected from any ofthe primary, QC or QA 

samples of groundwater at SWMUs 66-78. One VOC, toluene, was identified right at laboratory 

detection limits (I 11g/L). 
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Table 2-4-3 
SWMU 66-78 

Results of Groundwater Analysis 
Main Post Sewage Treatment Plant 
(detected analytes only) 



TPH was detected slightly over the laboratory detection limit (0.1 mg/L) in samples from SMW-1 

(0.11 0 mg/L), SMW-2 (0.114 mg!L) the primary and duplicate samples for SMW-3 (0.141 and 0.128 

mg/L) and SMW-4 (0.114 mg/L). TPH was not detected in the QA sample however. 

IDS values ranged from 250 mg!L at SMW-1 and SMW-3 to 290 mg!L at SMW-3. An anomalous 

IDS value of 10,000 mg/L was reported from SMW -4. The sum of reported anions and cations from 

this well is not equivalent to this value and may represent laboratory error rather than actual 

groundwater conditions. 

Total aluminum, barium, calcium, chromium, iron, magnesium, manganese, silicon, sodium, 

strontium, and zinc were detected in some, or all of the wells, at probable background levels 

The sample MS percent recovery and RPD value were found outside the QC criteria for barium in 

sample SMW-01. As such, the associated the detected concentration was qualified as estimated "J''. 

The results for aluminum, iron and manganese for the primary and QC samples from SMW -02 were 

qualified as estimated "J'' due to the disagreement between results. Total boron was detected slightly 

over the detection limit in the duplicate sample from SMW-3 (0.110 mg!L) and from SMW-4 (0.150 

mg/L). Total potassium was detected only from the QA sample SMW-1 at a concentration of2.20 

mg!L. Total nickel was reported slightly over the laboratory detection limit (0.040 mg/L) at 

SMW-4 (0.084 mg!L). The detected metals are below applicable NM groundwater protection 

standards and EPA MCLs. Total cyanide was detected in one sample from SMW-4 at a 

concentration of0.018 mg/L. The NM groundwater protection standard for cyanide is 0.2 mg!L. 
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The results from water quality analyses reported bicarbonate alkalinity, chloride, fluoride, nitrate 

and sulfate in all samples. The results of all water quality analyses were below applicable NM 

protection standards and EPA MCLs. The fluoride results for the primary and QA samples from 

well SMW-01 are qualified with a "J" due to the disagreement between results. The non-detected 

TOC result for the SMW-03 sample has also been qualified as estimated-undetected (UJ) because 

the sample was analyzed outside required laboratory holding time. A confirmatory sample from 

well SMW -03 was not collected due to comparable results from the primary and QC sample. 

2.4.6 Conclusion 

Groundwater samples were collected from the four groundwater monitoring wells at SWMUs 66-78 

on 11-12 September 1996. No SVOCs or explosive residue compounds were detected from any of 

the primary, QC or QA samples of groundwater at SWMUs 66-78. One VOC, toluene , was 

identified right at laboratory detection limits - 1 Jlg/L. Low levels of TPH were detected in three 

of the four wells. These levels of TPH may be attributed to sampling or laboratory procedures. 

Total cyanide was detected in one sample from SMW-4 at a concentration of0.018 mg/L. The NM 

groundwater protection standard for cyanide is 0.2 mg/L. TDS values ranged from 250 mg/L at 

SMW-1 and SMW-3 to 290 mg!L at SMW-3. An anomalous TDS value of 10,000 mg/L was 

reported from SMW-4. The sum of reported anions and cations from this well is not equivalent to 

this value and may represent laboratory error rather than actual groundwater conditions. The 

concentrations of all detected metals and water quality analyses were below NM groundwater 

protection standards and EPA MCLs. 
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2.5 SWMU 101- TEMPERATURE TEST FACILITY 

2.5.1 Unit Description 

The Temperature Test Facility (TTF) is located approximately 2.5 miles east ofthe WSMR Main 

Post, off of Nike Road (Figure 2-5-1 ). The primary function of the TTF is to test materials and 

components under simulated conditions of extreme temperature and humidity. During operation 

of the TTF, methylene chloride refrigerant was accidentally discharged to an evaporation pond 

designed for wastewater. The methylene chloride degraded the pond's polyvinyl chloride (PVC) 

liner, and as a result, contaminated water was released to the underlying soils. Smaller amounts of 

methylene chloride were also released from a malfuntioning relief valve, leaking underground 

storage tanks and a leaking expansion tank. 

8.5.2 Field Data Collection 

Groundwater potentiometric surface data and samples were collected from one upgradient well E-3, 

and three downgradient wells (E-1, E-2 and E-4) on 22-24 October, 1996. Table 2-5-1 illustrates 

monitoring well location and water level data for SWMU 101. 

Well No. 

E-1 

E-2 

E-3 

E-4 
Notes: 1. 

2. 
3. 

Table 2'-5-1. Location and Water Level Data for Wells at SWMU 101 

Northing 1 Easting 1 Elevation 2 Elevation 2 

Brass Top of PVC 
Marker 

3584155.817 364923.146 4031.57 4035.2 

3584174.798 364918.531 4030.77 4034.15 

3584113.180 364770.738 4035.65 4039.69 

3584145.796 364942.522 4030.75 4034.57 
Uruversal Transverse Mercator Coordmate Systems, Zone 13, NAD83 
Elevations are North American Vertical Datum, 1988 
Measured from brass survey marker 

Total 3 Elevation 3 

Depth Ground-
wen water 

230.06 3807.03 

231.54 3807.25 

232.14 3806.77 

237.87 3806.77 

Date 

10/24/96 

10/23/96 

10/21/96 

10/22/96 

All of the wells possess dedicated submersible pumps which were used for purging and sampling. 

At least three well volumes of groundwater were purged prior to sample collection, or until the 

parameters of water temperature, pH and conductivity remained within a ten percent variance. Table 

2-5-2 illustrates well parameters recorded during sampling. 
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Table 2-5-2. Field Water Quality Measurements- SWMU 101 

WeUNo. Date Sampled Temperature pH Conductivity 1 Comments 
eq (~S/cm) 

E-1 10-24-96 22.0 7.08 310 clear 

E-2 10-23-96 22.1 5.58 322 clear 

E-3 10-21-96 19.0 8.30 250 clear 

E-4 10-22-96 22.5 5.89 380 clear 
Notes. I. flSicm - m1cros1emens per centimeter 

2.5.3 Hydrogeologic Conditions 

The geology beneath SWMU 101 was characterized from stratigraphic descriptions prepared from 

the soil borings drilled by Geoscience Consultants, Ltd. (1986) throughout the site. From the surface 

down to about 70 feet, the geology is characterized as alternating thin to thickly bedded units of 

unconsolidated sand and gravel with caliche, separated by thin seams of sandy silty clay. From 80 

feet to 220 feet below ground surface, the geology is characterized as alternating medium to thickly 

bedded units of silty sandy clay and sand. The saturated zone in the vicinity of SWMU 101 is 

characterized as a fine-grained sand with small amounts of silt and clay. 

The static groundwater elevation measured in all wells is presented in Table 2-5-1 and illustrated on 

Figure 2-5-2. In general, depth to groundwater ranged from 223.52 feet at well E-2 to 228.88 feet 

at well E-3. Potentiometric surface elevations sugges~ a groundwater flow direction to the 

southeast. 

8.5.4 Previous Groundwater Investigations 

In 1986, soil borings were drilled to characterize the nature and extent of soil contamination in the 

vicinity of the methylene chloride spill (GCL, 1986). Significant methylene chloride (with lesser 

concentrations of 1,1 ,2-trichloroethane, 1,1, !-trichloroethane and tetrachloroethane) contamination 

was identified in soil samples from 20 feet to 100 feet below ground surface. Four monitoring wells 

(E-1, E-2, E-3 and E-4) were installed in 1987 to monitor groundwater in the vicinity ofthe spill. 

Groundwater analytical data from this investigation was not available. 
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SWMU 101 groundwater analytical data from the 1995 Groundwater Quality Investigation was 

reviewed and compared with the analytical results from this groundwater monitoring program. No 

VOCs, SVOCs, pesticides or PCBs were detected during the 1995 groundwater sampling program. 

The metals aluminum, barium, boron, chromium, copper, iron, magnesium, manganese, nickel, 

silicon, sodium, and vanadium were detected at probable background levels, all below applicable 

NM protection standards and EPA MCLs. TDS values were all below 300 mg/L. Water quality 

analyses for chloride, cyanide, fluoride, EDB, nitrogen, P AHs and radionuclides were performed 

only from groundwater sample E-4. All detected concentrations reported were below NM and EPA 

MCLs, as applicable. 

2.5.5 Analytical Results from this Investigation 

Groundwater samples were collected from the four wells at SWMU 101 on 22-24 October 1996. 

One quality assurance sample and one duplicate sample for quality control were collected from well 

E-3. All samples were submitted for the analytical parameters shown in Table 1-5-1. Field blanks 

accompanied each sample courier for VOC analyses. The analytical results for detected analytes 

only are shown on Table 2-5-3. 

No VOCs (including no methylene chloride), SVOCs, or explosive residue compounds were 

detected from any of the primary, field, blanks, QC or QA samples of groundwater at SWMU 1 01. 

TPH was reported in all except the QA sample (E-3), with all concentrations below 0.24 mg/L. 

The metals barium, boron, calcium, magnesium, potassium, silicon, sodium, strontium and 

vanadium were detected in all wells, at probable background levels. All primary and QC results 

for boron and silicon were qualified as estimated "J" due to sample MS/MSD percent recoveries 

which were found above the QC criteria. Low levels of arsenic were detected at wells E-1 (0.017 

mg/L), E-2 (0.014 mg/L) and E-4 (0.016). Iron was detected just above laboratory detection limits 

in sample E-3 at a concentration of 0.130 mg/L. 
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Table 2-5-3 Results of Groundwater Analysis 
SWMU 101 Temperature Test Facility 

(detected analytes only) 



The results of the water quality analyses detected bicarbonate alkalinity, bromide, chloride, fluoride, 

nitrate, and sulfate at concentrations well below applicable NM protection standards and EPA 

MCLs. 

IDS values ranged from 210 mg!L to 260 mg!L, generally consistent with the IDS values from the 

1995 sampling event. 

2.5.6 Conclusion 

Groundwater samples from this SWMU were collected from monitoring wells at SWMU 1 01 on 

22-24 October 1996. No VOCs (including no methylene chloride), SVOCs or explosive residue 

compounds were reported from any of the samples. Trace levels ofTPH were detected in all of the 

wells which may be attributed to sampling procedures, laboratory contamination or naturally 

occurring organic compounds in groundwater. 

Concentrations of detected metals and groundwater quality parameters from this event were below 

applicable NM groundwater protection standards or EPA MCLs, and are generally consistent with 

the results from the 1995 groundwater sampling task. 
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3. GROUP II SWMU SITES 

3.1 Site Description 

The Group II SWMU sites discussed in this report consist of five SWMU sites located at the High 

Energy Laser Systems Test Facility (HELSTF). The HELSTF is located 22 miles northeast of the 

WSMR Main Post area, in Otero County, New Mexico, approximately 75 miles due north of 

El Paso, Texas. The facility is situated approximately 2 miles northwest of U.S. Highway 70. 

Many of the original buildings and facilities at the site were constructed in 1961 to serve as a Multi

Array Radar (MAR) Site for the U.S. Army. The HELSTF began operations in 1984 to develop and 

test laser systems to be used as offensive and defensive weapons. During high energy laser testing, 

the laser beam is directed toward ground level or aerial targets. Propellents, fuels, oxidizers, and 

high pressure gases are routinely used during testing. Prior to assembly into the laser system, all 

hardware components are cleaned through a series of washing steps at a cleaning facility. Hardware 

components are also periodically recleaned after extensive use. Primary contaminants removed by 

the cleaning operations ~elude dust and light grease or oil. Wastes generated include surfactants, 

acids, bases, and chlorinated solvents. During lasing operations, deionized water which contains a 

hexavalent chromium corrosion inhibitor is circulated through a closed loop system to a laser mirror 

for cooling. Large volumes of hot gases which are produced during the laser testing operation are 

treated through a scrubber/ejector system. The cooling water from the scrubber/ejector is then 

neutralized with lime. Table 3-1 and Figure 3-1 illustrate the Group II SWMU sites at HELSTF 

which were included in this monitoring program. 
Table 3-1 Group II SWMU Sites at HELSTF 

SWMU Number (s) Description 

27-30 HELSTF Wastewater Lagoons 

38-39 HELSTF Construction Landfills 

142 HELSTF Cleaning Facility 

143 Chromium Spill Site 

144 Laser System Test Center (LSTC) 
Wastewater Discharge Area 

3- 1 



SWMU 142 
HEL.STF CLEANING 

FACILITY 

FIGURE 3-1 

/". 

LOCATION OF GROUP II SWMU SITES 

u[J ", 1 

~~ 

"" i "' D i 

D 
·~~ I; 
~ 
·~ ~ 

SYM!s 27-30 , ~ , 
WASTERWATER LAGOON~. 

~. 
· ... 

'•. 

SWM\.Js 38-39 
HEL.STF CONSlRUCOON 
LANDFILLS 

;·· 
I 

· .. I 

200 11)0 

~ 
I _, 
m 
(J) 
)> 
z 
0 
(J) 

~ -(J) 
(J) -r 
m 

~ -n 
0 «<) IDl ..AJ 

9CJU: II R£1 )> 

+ z 
High Energy Laser Systems Test Facility/ WHITE SANDS MISSILE RANGE 

MEvA ... Ec o 
CORPORATION m 



Several ofthe investigation areas listed above overlap, and as such, a number of the groundwater 

monitoring wells assigned to one SWMU are used to monitor contaminants from neighboring 

SWMU units. In these cases, analytical data from common wells is used to evaluate more than one 

SWMU site. 

3.1.1 Hydrogeologic Conditions 

Groundwater in the vicinity of HELSTF is characterized by total dissolved solids content of 

generally more than 10,000 mg/L, and is representative of groundwater located within a closed basin 

containing large evaporite deposits. (Due to poor groundwater quality, HELSTF obtains its water 

supply from three wells located about 8 miles northwest, at the base of the San Andres Mountains.) 

In general, groundwater exists in the regional aquifer and also within a series of perched aquifers. 

Based on the data collected during the Phase II RFI, the depth to the top of the water in the regional 

groundwater aquifer is approximately 70-75 feet, with a flow direction towards the southeast. 

Results of the information obtained during the Phase II RFI verified the presence of a series of 

hydraulically interconnected perched water bearing zones overlying the regional aquifer in the 

vicinity of the HELSTF facility. These shallow perched water zones are believed to exist primarily 

from recharge from two surface effluent discharge areas originating from the HELSTF facilities, 

combined with the observed discontinuties ofless transmis~ive lenses (e.g., silty clay or clay). 

One of the perched units is located in the area of SWMUs 27-30 (Figure 3-2-1), the HELSTF 

Wastewater Lagoons. This perched aquifer is reported to be the result of an effluent discharge area 

to the southwest called the Dry Pond (SWMU 146). SWMU 146 is not included as part of this 

groundwater monitoring program. The discharge to this area is reported to be continuous during 

facility operations, at 30-50 gallons per minute and consists of condensate from Building 26115. 
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The second perched unit is in the vicinity SWMU 144 (Laser System Test Center (LSTC) Discharge 

Area) (Figure 3-6-1) and SWMUs 38-39 (Construction Landfills) (Figure 3-3-1). This perched 

aquifer is reported to be the result of the LSTC wastewater discharge. The discharge, primarily 

condensate from cooling units at the LSTC, is approximately 2,500 gallons per day. 

Shallow perched and deep perched groundwater zones have also been identified in the area of 

SWMU 142 (Cleaning Facility) (Figure 3-4-1) and SWMU 143 (Chromium Spill Site) (Figure 3-5-

1 ). These zones have not been defined as laterally continuous with either of the two perched areas 

discussed above. 

The presence of perched water bearing zones at HELSTF may be indicative of a series of 

hydraulically interconnected (unconfined) transmissive zones which allow surficial water to migrate 

laterally outward and downward toward the regional aquifer. At present, the extent, depths and 

flow direction of the perched groundwater zones are not well defined. 

The dominant ions in groundwater at HELSTF are reported to change with depth (IT Corporation, 

1992). The dominant ions in the upper 300 feet of the aquifer are sodium and sulfate. The 

concentration of sulfate decreases with depth while the concentration of chloride increases. The 

dominant ions reported at the 800 foot depth are sodium and chloride. 

Specific conductance of groundwater is also reported to range from 7,800 micro siemens per 

centimeter (J..LS/cm) in the upper part of the aquifer to 114,000 J..LS/cm at depth. The high specific 

conductance is attributed to residence time, and subsequent chemical degradation of groundwater 

in the bolson deposits. 
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3.2 SWMUs 27-30- HELSTF WASTEWATER LAGOONS 

3.2.1 Unit Description 

SWMUs 27-30 consist of four lagoons which serve as sanitary treatment impoundments located on 

the east side ofthe HELSTF (Figure 3-2-1). The lagoons have received sanitary wastewater and 

surface runoff for approximately 14 years and are currently active. Each lagoon is lined with a single 

layer of hypalon of unknown thickness. Wastewater is sequentially treated in each lagoon. 

Biological degradation is maintained by aeration and extended residence time, and wastewater 

evaporation is accelerated by spraying. 

3.2.2 Field Data Collection 

Groundwater potentiometric surface data and samples were collected from the four wells located at 

the perimeter of the lagoons, HMW-1, HMW-2, HMW-3 and HMW-4. Table 3-2-1 illustrates 

monitoring well location and water level data for SWMU 27-30. All wells are screened within the 

shallow perched aquifer. 

Well No. 

HMW-1 

HMW-2 

HMW-3 

HMW-4 

Notes: I. 
2. 
3. 

Table 3-2-1. Location and Water Level Data for Wells at SWMUs 27-30 

Northing 1 Easting 1 Elevation 2 Elevation1 

Brass Top of PVC 
Marker 

3611238.693 375225.212 3951.29 3952.45 

3611281.568 375146.378 3952.61 3954.00 

3611211.556 375104.228 3952.77 3953.79 

3611118.100 375152.898 3952.28 3953.43 

Universal Transverse Mercator Coordinate Systems, Zone 13, NAD83 
Elevations are North American Vertical Darum, 1988 
Measured from brass survey marker 

Total 3 Elevation 3 

Depth Ground-
WeD water 

21.00 3934.19 

20.00 3941.74 

21.00 3943.58 

23.00 3933.77 

Date 

9/9/96 

9/9/96 

9/9/96 

9/10/96 

At least three well volumes of groundwater were purged prior to sampling, or until water 

temperature, pH and conductivity remained within a ten percent variance. Table 3-2-2 illustrates 

well parameters recorded during sampling. 
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Table 3-2-2. Field Water Quality Measurements at SWMUs 27-30 

Well No. Date Sampled Temperature pH Conductivity Comments 
(OC) (J.LS/cm)1 

HMW-1 9-10-96 20.6 7.21 48000 cloudy 

HMW-2 9-9-96 20.8 7.29 7500 clear 

HMW-3 9-9-96 21.8 6.83 7370 clear 

HMW-4 9-10-96 19.3 7.17 20800 sediment 

Notes: I. 11S/cm - microsiemens per centimeter 

3.2.3 Hydrogeologic Conditions 

The shallow stratigraphy beneath SWMUs 27-30 was characterized from lithologic descriptions 

prepared during monitoring well installations during the Phase I RFI. In general, the geology 

consists of interbedded gypsum, silt and clay. The uppermost saturated zone is characterized as 

silts, silty sands and clays interbedded with gypsum. 

The static groundwater elevation measured in all wells is illustrated in Table 3-2-1. In general, depth 

to the perched groundwater zone ranged from 9.19 feet at HMW-3 to 18.51 feet at HMW-4. Wells 

HMW-2 and HMW-3 exhibited good recharge rates, whereas wells HMW-1 and HMW-4 recharged 

very slowly. Potentiometric surface elevations suggest a flow direction to the southeast 

(Figure 3-2-2) .. 

The upper perched aquifer in this area is likely the result of the wastewater discharge at an area to 

the southwest called the Dry Pond (SWMU 146). This area, located approximately 400 feet 

southwest of the HELSTF sewage lagoons, is an unlined surface impoundment which condensate 

wastewater from Building 26115. SWMU 146 was investigated during the Phase I and Phase II 

RFis. When in use, the discharge rate at SWMU 146 is reported to be 30-50 gallons per minute. 

The groundwater monitoring wells at SWMU 146 were not sampled as part of this groundwater 

monitoring program. 
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3.2.4 Previous Groundwater Investigations 

The four monitoring wells were installed and sampled during the Phase I RFI. The wells were 

sampled again during the Phase II RFI, and during the I995 Groundwater Quality Investigation. 

The results from these previous investigations was reviewed and compared with the analytical results 

from this groundwater monitoring event. 

3.2.4.1 Phase I RFI 

The Phase I RFI groundwater analyses detected I, I, I - trichloroethane, barium and cadmium at 

wells HMW-3 and HMW-4 which were believed to be anomalous. Elevated TDS, selenium and 

other metals concentrations were interpreted to be representative of background concentrations. The 

report indicated that the constituents detected in the groundwater were not related to the constituents 

reported in lagoon wastewater, suggesting that the lagoons were not the source of the particular 

contaminants in groundwater. The report also concluded the detected constituents could possibly 

be related to the former, unlined sewage lagoon which existed before the construction of the lined 

lagoons at SWMUs 27-30. 

3.2.4.2 Phase II RFI 

I,I-dichloroethene was detected above NM protection standards at well HMW-4 (5.7 Jlg!L) during 

the Phase II RFI but was also detected in the sample trip blank. Cadmium, which was reported 

during the Phase I analyses, was not observed above laboratory detection limits from any of the 

samples. Selenium was reported above NM protection standards (0.05 mg!L) in all samples, with 

the highest concentration from well HMW-I (0.529 mg!L). Dissolved chromium was detected at 

HMW-4 at a concentration of 0.034 mg!L. Total lead was reported at well HMW-1 at a value of 

0.018 mg!L, above the EPA MCL of0.015 mg!L. TDS values from all wells were reported to be 

above IO,OOO mg!L. 
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3.2.4.3 1995 Groundwater Quality Investigation 

No VOCs, SVOCs, TPH or PAHs were reported from any of the groundwater samples collected at 

SWMU 27-30 during the 1995 Groundwater Quality Investigation. Concentrations of aluminum, 

b;:rrium, boron, calcium, iron, magnesium, manganese, molybdenum, selenium, silicon, sodium and 

vanadium were reported in some or all ofthe wells. The concentration of iron (448 mg/L) at well 

HMW-4 exceeded the NM protection standard of 1.0 mg!L. Molybdenum detected at well HMW-3 

(1.25 mg!L) also exceeded the NM protection standard of 1.0 mg!L. Also, selenium concentrations 

reported from wells HMW-1 (0.197 mg/L), HMW-3 (0.285 mg/L) and HMW-4 (0.200 mg/L) 

exceeded the NM protection standard of 0.05 mg/L. TDS concentrations ranged from 6,590 mg/L 

at well HMW-2 to 42,900 mg/L at HMW-3. 

3.2.5 Analytical Results From this Investigation 

Groundwater samples were collected from the four wells at SWMUs 27-30 on 9-10 September 

1996. One quality assurance sample was collected from HMW-2, and a duplicate sample from 

HMW -4 was submitted for quality control. All samples were submitted for the parameters shown 

on Table 1-5-1. Results for detected analytes only are shown on Table 3-2-3. 

Trace concentrations ofthree VOCs were detected from wells HMW-1 and HMW-4. 

1,1-dichloroethene was detected at the reporting limit at HMW-1 (1 Jlg/L) and the primary and QC 

samples from HMW-4 (4 Jlg/L and 5 Jlg/L). Chloroform was detected at or above the reporting 

limit at HMW-1 (1 Jlg/L) and the primary and QC sample from HMW-4 (both 3 Jlg/L). 

1,1, !-trichloroethane was detected from the primary and QC sample from HMW -4 (2 Jlg/L and 

3 Jlg/L respectively). 

No SVOCs or explosive compounds were reported from any of the SWMU 27-30 samples. TPH 

was reported from samples HMW-3 (0.55 mg/L), HMW-4 (0.84 mg/L) and HMW-4 QC 

(0.35 mg/L). 
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Table 3-2-3 Results of Groundwater Analysis 
SWMU 27-30 HELSTF Wastewater Lagoons 



TDS concentrations ranged from 8,100 mg!L at HMW-3 to 63,840 mg!L at HMW-1. These TDS 

concentrations are generally higher than those reported from previous investigations. 

Total concentrations of boron, calcium, magnesium, molybdenum, potassium, sodium, strontium, 

and vanadium were reported from all samples. Total boron exceeded the NM protection standard 

(0.75 mg!L) at all wells with the highest concentration from HMW-4 (10 mg!L). Total molybdenum 

was reported right at the NM protection standard (1.0 mg!L) at HMW-1 (1.0 mg!L). 

Total arsenic exceeded the NM protection standard (0.1 mg!L) from sample HMW-1 (0.3 mg!L) and 

QC sample HMW-4 (0.2 mg!L). The HMW-2 QA result for aluminum is qualified as estimated due 

to the disagreement between the primary and QA results. The nondetected result for the primary 

sample was qualified as "UT' estimated undetected. Total iron exceeded the NM protection standard 

(1.0 mg!L) at sample HMW-4 at a concentration of 1.3 mg!L. Total lead exceeded the NM 

protection standard (0.05 mg!L) at HMW-4 (0.15 mg!L). Total nickel, reported only at HMW-4 

(0.15 mg!L) approached the NM protection standard of0.2 mg!L. All other detected metals were 

reported below NM protection standards or EPA MCLs. 

The results of the water quality analyses detected elevated concentrations of bicarbonate alkalinity, 

bromide, chloride, fluoride, sulfate, and total organic carbon in all wells. The NM protection 

standards for chloride (250 mg!L), fluoride (1.6 mg!L) and sulfate (600 mg!L) were exceeded in all 

well samples. Significantly elevated concentrations of nitrate were reported from well samples 

HMW-1 (528 mg!L), HMW-3 (26.0 mg!L) HMW-4 (228 mg!L) and HMW-4 QC (185 mg!L), above 

the NM protection standard of 10 mg!L. 

3.2.6 Conclusion 

The trace concentrations ofthe two VOCs (1,1-dichloroethene, and 1,1,-trichloroethane) identified 

during this sampling event, were also reported in wells at SWMU 27-30 during the Phase II RFI. 
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The significantly elevated concentrations of chloride, fluoride, nitrate and sulfate may be 

representative of background perched aquifer conditions and contribute to the overall TDS 

concentrations observed in this area. 
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3.3 SWMUs 38 and 39 - HELSTF CONSTRUCTION LANDFILLS 

3.3.1 Unit Description 

The HELSTF Construction Landfills, located east of the HELSTF Laser System Test Center 

(LSTC), were in operation from the early 1960's until 1989. The units are described as three to five 

unlined trenches approximately 300 feet long, 50 feet wide, and 8 feet deep (Figure 3-3-1). The 

trenches reportedly received construction waste including wood, concrete, piping material, paper and 

insulation. Also, a spill report dated June 1986 (Sverdrup Environmental, 1994) indicated that 

chromium contaminated soil was placed in the landfill. 

3.3.2 Field Data Collection 

Potentiometric surface data and groundwater samples were collected from five monitoring wells in 

the vicinity ofthe landfills. Table 3-3-1 illustrates monitoring well location and water level data at 

the landfills. 

Well No. 

HMW-33 

HMW-29 

HMW-32 

HMW-34 

HMW-35 
Notes: 1. 

2. 
3. 

Table 3-3-1. Location and Water Level Data for Wells at SWMUs 38-39 

Northing 1 Easting 1 Elevation 2 Elevation2 

Brass Top of PVC 
Marker 

3611493.533 375405.760 3951.15 3953.48 

3611701.536 375458.835 3953.22 3955.63 

3611588.365 375373.487 3953.11 3955.57 

3611578.679 375513.585 3953.52 3955.73 

3611645.570 375483.050 3953.06 3955.49 
Uruversal Transverse Mercator Coordmate Systems, Zone 13, NAD83 
Elevations are North American Vertical Dannn, 1988 
Measured from brass survey marker 

Total~ Elevation 3 

·nepth Ground-
Well water 

50.00 3916.16 

78.00 3880.91 

89.00 3881.24 

90.00 3880.28 

83.50 3880.99 

Date 

10/3/96 

10/2/96 

10/2/96 

10/3/96 

10/3/96 

At least three well volumes of groundwater were purged prior to sampling, or until water 

temperature, pH and conductivity remained within a ten percent variance. Table 3-3-2 illustrates 

well parameters recorded during sampling. 
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Table 3-3-2 Field Water Quality Measurements at SWMUs 38-39 

Well No. Date Sampled Temperature pH Conductivity Comments 
eq (J1S/cm) 1 

HMW-29 10-3-96 22.2 7.28 10,070 clear 

HMW-32 10-2-96 26.8 7.38 10,570 clear 

HMW-33 10-4-96 20.6 7.34 19,940 clear 

HMW-34 10-3-96 23.4 7.37 10,980 clear 

HMW-35 10-3-96 21.2 7.26 9,360 clear 

Notes: 1. J.LS/cm - microsiemens per centimeter 

3.3.3 Hydrogeologic Conditions 

The near surface stratigraphy beneath SWMUs 38 and 39 was characterized from cased-hole 

geophysical logs and lithologic descriptions prepared during the Phase II RFI monitoring well 

installations. In general, from the surface down to about 1 00 feet, the geology consists of clayey 

sandy silt with gypsum underlain by alternating discontinuous layers of unconsolidated sand, silt 

and clay. 

The five monitoring wells, installed during the Phase II RFI, were designed to monitor two separate 

water bearing zones at the landfill. HMW-33 monitors the lower perched groundwater zone in this 

area. The remaining four wells HMW-29, HMW-32, HMW-34 and HMW-35 were installed to 

screen the regional groundwater aquifer. 

The lower perched aquifer at SWMUs 38 and 39 is believed to be the result of the LSTC 

Wastewater Discharge Area (SWMU 144) located east of the landfills. The area is a rock-filled pit 

approximately 10 feet in diameter and 8 feet deep. The pit is located approximately 430 feet 

northeast of the LSTC (Building 26129) and has been active since the 1960s. The pipe is reported 

to discharge approximately 2,500 gallons of wastewater (primarily condensate) per day. From the 

wastewater discharge, the water is released into the uppermost transmissive zone where it migrates 

downward and away from the source area, along preferential migration pathways comprised of a 

series of interconnected transmissive units. 
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Static groundwater elevations measured in all wells are illustrated in Table 3-3-1. Depth to 

grot.indwater was 34.99 feet at the shallow, perched aquifer as measured in well HMW-33. Depth 

to groundwater in the deeper regional aquifer wells ranged from 71.87 feet at HMW -32 to 73.24 feet 

at HMW-34. Potentiometric surface elevations of the regional aquifer suggest a flow direction to 

the east (Figure 3-3-2). 

3.3.4 Previous Groundwater Investigations 

The five monitoring wells at this SWMU were installed and sampled during the Phase II RFI. The 

wells were also sampled as part of the 1995 Groundwater Quality Investigation. The results of these 

investigations were reviewed and evaluated with the results from this investigation. 

3.3.4.1 Phase II RFI 

Two VOCs, 1,1- dichloroethene (6.60 Jlg/L) and trichloroethene (6.10 flg/L) were reported just 

above laboratory detection limits for the sample collected from HMW-33 (screened within perched 

aquifer). TPH was also reported from sample HMW-33, right above detection limits at a value of 

1.40 mg!L. The pesticide, heptachlor was reported at a concentration of 0.05 Jlg/L from HMW -34 

(screened within regional aquifer). Total chromium was also reported at a concentration of0.840, 

exceeding the NM protection standard of0.05 mg!L, from HMW-33. Levels of total arsenic were 

reported from all wells, with the highest concentration reported from HMW-33 (0.078 mg/L) which 

exceeded the MCL of 0.05 mg!L. Dissolved lead was reported at HMW-29 at a value of 0.035 

mg!L, but the concentration of total lead was reported at less than 0.003 mg!L. Selenium was 

reported in all well samples, with the highest dissolved concentration from HMW-33. All TDS 

values were reported over 10,000 mg!L, with the highest concentration of 12,896 mg!L at HMW-32. 
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3.3.4.2 1995 Groundwater Quality Investigation 

No VOCs, SVOCs, TPH or PAHs were detected in any ofthe samples collected during the 1995 

Groundwater Quality Investigation. The metals aluminum, barium, boron, calcium, chromium, iron, 

magnesium, manganese, molybdenum, silicon, sodium, vanadium and zinc were reported from some 

or all of the groundwater samples. The concentration of boron in all wells exceeded the NM 

protection standard of0.75 mg/L, ranging from 0.844 mg/L at HMW-29 to 6.9 mg/L at HMW-33. 

The NM protection standard for iron was exceeded in sample HMW-29 at a concentration of 

1.5 mg/L. The protection standard for manganese (0.2 mg/L) was also exceeded in well sample 

HMW-29 (0.275 mg/L). The concentration of molybdenum at HMW-33 (1.06 mg/L) also 

exceeded the NM standard of 1.0 mg!L. All TDS concentrations from the wells at SWMU 38-39 

were reported above 10,000 mg/L, with the highest concentration from HMW-33 (21,500 mg/L). 

Water quality analyses, performed only from well sample HMW-29, detected chloride (660 mg/L), 

and nitrogen (14.0 mg/L), both above NM protection standards (250 mg/L and 10 mg/L 

respectively). 

3.3.5 Analytical Results from this Investigation 

Groundwater samples were collected from the five wells at SWMU 38 and 39 on 24 October, 1996. 

One quality assurance sample was collected from HMW-35 and one duplicate sample from HMW-

29 was submitted for quality control. All samples were submitted for the parameters shown on 

Table 1-5-1. Analytical results for detected analytes only are shown on Table 3-3-3. 

Trace concentrations of the VOCs 1,1-dichloroethene (4 J..Lg/L), chloroform (3 J..Lg/L) and 

trichloroethene (5 J..Lg/L) were reported from well sample HMW-33 (screened within perched 

aquifer). No VOCs were reported in any of the other wells (screened within the regional aquifer). 

No SVOCs or explosive compounds were reported from any ofthe samples. A trace amount of 

TPH (0.5 mg/L) was reported only from the QA sample from HMW-35. TDS values ranged from 

9,550 mg/L from the HMW-35 QA sample to 21,500 mg!L at HMW-33. The explosive compound 

1,3-dinitrobenzene was detected at HMW-33 at a concentration of0.321 J..Lg/L. 
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Table 3-3-3 Results of Groundwater Analysis 
SWMU 38-39 HELSTF Construction Landfills 



Total calcium, magnesium, silicon, sodium, strontium and vanadium were reported from all well 

samples, at probable background levels. Concentrations of magnesium (1,250 mg/L) and sodium 

(4,470 mg/L) at HMW-33 are almost double the concentrations reported in the other wells. 

Total boron was reported above the NM protection standard (0.75 mg/L) in all wells except 

HMW-32, with the highest concentration at HMW-33 at a value of 9.0 mg/L. Total chromium was 

reported at HMW-32 (0.34 mg/L) and HMW-33 (1.3 mg/L), both above the NM protection standard 

of0.05 mg!L. Total manganese was reported from the primary and QC sample from HMW-29 

(0.98 mg/L and 1.02 mg/L), both samples above the NM protection standard of 0.2 mg!L. Total 

molybdenum was reported only from HMW-33 at a concentration of 1.2 mg!L, above the NM 

protection standard of 1.0 mg/L. Total selenium was also reported above the NM protection 

standard of0.05 mg/L at HMW-33 at a concentration of0.37 mg/L. 

The results of the water quality analyses detected concentrations of bicarbonate alkalinity, bromide, 

chloride, fluoride, nitrate and sulfate in all wells. The chloride concentrations exceeded the NM 

protection standard (250 mg/L) only at HMW-32 (289 mg/L) and the QA sample for HMW-35 

(644 mg/L). Concentrations of fluoride exceeded the NM protection standard (1.6 mg/L) only at 

HMW-33 (2.68 mg/L). All reported nitrate concentrations were above the NM protection standard 

of 10 mg/L, with the highest concentration reported at HMW-33 (166 mg!L). All sulfate 

concentrations were also above the state standard (600 mg!L) with the highest concentration reported 

from HMW-33 (10,350 mg/L). 

3.3.6 Conclusion 

The trace concentrations of the VOCs 1, 1-dichloroethene and trichloroethene reported from well 

sample HMW-33 were consistent with the findings from the Phase II RFI. Well HMW-33 is 

screened within the shallow perched aquifer located at the southwest corner of the landfill, near 

SWMU 144. Also, a trace concentration of the explosive compound 1-3-dinitrobenzene was 

reported at HMW-33 (0.321 Jlg/L). 
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Some of the elevated metals concentrations, anions and cations detected in sample HMW-33 support 

the high TDS concentration at this well. The perched groundwater at the southwest portion of this 

site is believed to be result of the LSTC discharge area (SWMU 144) located west and southwest 

of SWMU 38-39. The discharge (primarily condensate) is piped from the LSTC building to an 

rock-filled pit at a rate of approximately 40-50 gallons per minute. The discharge is reported to have 

created a mound in which perched groundwater levels tend to increase in depth with an increasing 

distance from the wastewater discharge point. 

Continued groundwater monitoring at this site is recommended for further evaluation of 

contaminants in both the perched and regional aquifers. 
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3.4 SWMU 142- HELSTF CLEANING FACILITY 

3.4.1 Unit Description 

The HELSTF cleaning facility is located at Building 26131 (Figure 3-4-1 ). A pre-clean room at 

the facility is used for general cleaning of parts and materials including degreasing, rust-stripping 

and intermediate cleanings with caustics and acids. From 1983 until 1989, rinsate solutions and 

byproducts were collected in a sump in the pre-clean room. A pipe connecting a floor trench to the 

collection sump was observed to be damaged in May 1989. Subsequent investigations revealed that 

the design of the drain failed to provide secondary containment for the drain pipe, resulting in a 

release of cleaning solutions to the soil. Although the duration of the release is unknown, 

discussions with site personnel indicate the release probably began some time in 1988 and continued 

until late 1989. 

In April 1990, a free floating diesel plume was discovered in the vicinity of the Cleaning Facility 

during an investigation conducted by Lockheed Engineering & Sciences Company for the cleaning 

solvent release (Tetra Tech, 1996). The diesel contamination is believed to have originated from 

a leaking fuel supply line from a 30,000 gallon diesel underground storage tank (UST). (The UST 

was taken out of service and removed from HELSTF in April, 1988.) Following detection of a 12-

foot thick column of light non-aqueous phase liquids (LNAPLs), a series of investigations were 

conducted to delineate the extent of the diesel contamination. Three monitoring wells (HCF-1, 

HCF-2 and HCF-3) were installed to monitor shallow groundwater at the site. In addition to the 

diesel contamination, significant concentrations ofvolatile organic compounds (VOCs) were also 

discovered in the floating product. Following the 1990 investigation, the Cleaning Facility diesel 

product plume was listed as a RFI site. 

During May and June of 1993, additional site investigations were conducted by Advanced Sciences, 

Inc. (ASI). This investigation included the installation of two monitoring wells, HCF-4 (also known 

as CFW-4) and HCF-6 (also known as CFW-1). 
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A Phase I RFI was also conducted at this site during May and June 1993 by IT Corporation, to 

further delineate the nature and extent of diesel and solvent contamination. Monitoring wells HCF-

7, HCF-8 (also known as CFW-3), HCF-9 (also known as CFW-2), HCF-10, HMW-10 and HMW-

13 were installed as part of this work. Based on the data collected, the diesel product plume was 

generally delineated with an average length of approximately 300 feet and an average width of 

approximately 125 feet. 

Chromium contaminated groundwater was also documented in the vicinity of the Cleaning Facility. 

A surface release of one drum of Entec 300, a hexavalent chromium-based corrosion inhibitor was 

reported at SWMU 143, located at the east comer of the HELSTF Equipment Storage Area. 

Approximately 17 drums of chromium contaminated soil were reportedly excavated from the 

chromium spill area. During the time period of October 1993 to January 1994, monitoring wells 

HMW-36, HMW-37, and HMW-47 were installed by Sverdrup Environmental as part of the Phase 

II RFI to monitor perched and regional aquifers between the Chromium Spill Site (SWMU 143) and 

the Cleaning Facility (SWMU 142). Currently, the extent of the chromium contaminated 

groundwater is unknown. Based on reported groundwater flow direction (Sverdrup Environmental, 

1994), the chromium plume is expected to migrate towards SWMU 142. 

In November 1994, six extraction wells (DRW-1 through DRW-6) with skimming pumps were 

installed by Tetra Tech to facilitate recovery of diesel and other LNAPL products floating on 

groundwater in the vicinity of the Cleaning Facility. A Vapor Enhanced Diesel Recovery System 

(VEDRS) was constructed and began operation in February 1995. 
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3.4.2 Field Data Collection 

Monitoring wells HCF-4 (CFW-4), HCF-6 (CFW-1), DRW-06, HMW-10, HMW-13, HMW-36, 

HMW-37 and HMW-47 were sampled as part of this SWMU Groundwater Monitoring Program. 

No free diesel product or other contaminant was observed at any of the wells. However, 

groundwater at HMW-36 was almost black in color with a heavy odor of rotten eggs. This may be 

attributed to a ruptured sewage buried pipe line near the well. Because of the overlap in SWMU 

sites, the analytical data from wells HMW-36, HMW-37 and HMW-47, assigned to SWMU 143 

(Chromium Spill Site), is included in this discussion for SWMU 142. Groundwater potentiometric 

surface data and samples were collected the eight wells included in this program at SWMU 142. 

Table 3-4-1 illustrates monitoring well location and water level data. 

WeD No. 

HCF-4 

HCF-6 

DRW-6 

HMW-10 

HMW-13 

HMW-37 

HMW-47 

HMW-36 

Notes: 1. 
2. 
3. 
4. 
NA 

Table 3-4-1. Location and Water Level Data for Wells at SWMU 142 

Northing 1 Eastingl Elevation 2 Elevationz 
Brass Top of PVC 

Marker 
3611398.627 375046.404 3955.49 3958.12 

3611401.106 375084.135 3954.11 3957.36 

3611458.744 375096.516 NA NA 
3611362.101 374946.252 3958.30 3960.20 

3611370.922 375087.621 3954.90 3956.30 

3611344.087 375075.723 3953.75 3956.31 

3611339.190 375081.152 3953.26 3955.61 

3611341.551 375078.663 3953.45 3955.92 

Universal Transverse Mercator Coordinate Systems, Zone 13, NAD83 
Elevations are North American Vertical Datum, 1988 
Measured from brass survey marker 
Measured depth to groundwater (in feet) 
Vertical location data Not Available 

Total :J Elevation 3 

Depth Ground-
Well water 

55.00 3912.64 

55.00 3912.16 

61.55 (42.28)4 

49.10 3917.54 

45.60 3916.94 

42.00 3920.01 

78.00 3884.35 

21.00 3936.49 

Date 

9/11/96 

9/11196 

9/12/96 

9/11196 

9/10/96 

9/12/96 

9/12/96 

9/12/96 

At least three well volumes of groundwater were purged prior to sampling, or until water 

temperature, pH and conductivity remained within a ten percent variance. Table 3-4-2 illustrates 

well parameters recorded during sampling. 
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Table 3-4-2. Field Water Quality Measurements at SWMU 142 

Well No. Date Sampled Temperature pH Conductivity Comments 
(OC) (,...S/cm) 1 

HCF-4 9-11-96 23.0 7.05 1540 clear 

HCF-6 9-11-96 22.3 7.02 1240 slightly cloudy 

DRW-6 9-13-96 23.4 7.00 2340 clear 

HMW-10 9-11-96 21.6 7.16 2340 cloudy 

HMW-13 9-10-96 20.9 7.33 9500 clear 

HMW-37 9-13-96 20.5 7.16 1646 clear 

HMW-47 9-12-96 20.2 7.02 1175 clear 

HMW-36 9-13-96 20.7 6.89 6190 greyish-black, 
sewage odor 

Notes: I. J.!S/cm - mtcrostemens per centimeter 

3.4.3 Hydrogeologic Conditions 

The stratigraphy beneath SWMU 142 was characterized from lithologic logs prepared from borings 

drilled at the Cleaning Facility, and neighboring SWMU sites 143 (Chromium Spill Site), 147 

(Former Decontamination Pad Underground Waste Tank), 148 (Former MAR Waste Stabilization 

Pond) and 154 (Systemi~ Diesel Spill). In general, the geology consists of gypsiferous silts which 

grade into fine-grained quartz sand and silt interbedded with clayey mixtures of sand and silt. 

Two perched groundwater zones have been identified in the vicinity of the Cleaning Facility. 

Depth to water measurements indicate a shallow (upper) perched zone at approximately 32 to 33 feet 

below gr.:-.und surface, and a deep (lower) perched zone at approximately 37 to 43 feet below ground 

surface. The static groundwater elevations in the wells are shown in Table 3-4-1. In general, depth 

to groundwater was identified at 16.96 feet at the shallow perched zone at HMW- 36, 33.74 feet to 

the shallow perched aquifer at HMW-37, and ranged from 37.96 to 42.85 feet to the deep perched 

aquifer at HCF-04, HCF-06, DRW-06, HMW-10 and HMW-13. Groundwater elevations in the 

deep perched aquifer suggest a flow direction to the northwest. Due to anomalous groundwater 

level measurements of the deep perched aquifer, no potentiometric surface lines are shown on 

Figure 3-4-2. Instead, potentiometric surface elevations are shown for each well. The depth to the 

regional aquifer at HMW -4 7 is 71.26 feet. 
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Monitor wells HCF-4 and HCF-6, located at the southwest and southeast corner of the Cleaning 

Facility, are constructed to monitor diesel and solvent contamination in the lower perched aquifer. 

Monitor wells HMW-10, located about 300 feet southwest of the Cleaning Facility, and HMW-13, 

located about 100 feet southeast of the Cleaning Facility, were installed during the Phase I RFI 

(1993) to also monitor the diesel spill at the lower perched aquifer. (The Phase I investigation report 

states these wells were installed to screen the regional aquifer. Following further investigation 

during the Phase II RFI, it was determined these wells are actually screened within the lower perched 

aquifer). 

Nested monitor wells HMW-36, HMW-37 and HMW-47, located about 200 feet south of the 

Cleaning Facility, near Building 26133 were installed during the Phase II RFI (1993) to monitor the 

perched zones and regional groundwater between the Cleaning Facility and the Chromium Spill Site 

(SWMU 143). Well HMW-36 was installed to screen a shallow moist zone with heavy diesel odor 

-at 21 feet. Well HMW-37 was constructed to monitor conditions in the shallow perched aquifer and 

HMW-47 was installed to monitor conditions in the regional aquifer. 

3.4.4 Previous Groundwater Investigations 

Available groundwater data from previous sampling events was reviewed and compared with the 

analytical results from this groundwater sampling event, and is discussed in the following sections. 

3.4.4.1 Phase I RFI 

Selenium was the only reported constituent from HMW -1 0 and HMW -13 during the Phase I RFI 

groundwater sampling event. The concentration of selenium from HMW -1 0 was reported right at 

the NM protection standard (0.05 mg!L). The selenium concentration at HMW-13 was reported at 

0.026 mg/L. No organic compounds were detected at either well. 
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3.4.4.2 Phase II RFI 

Although SWMU 142 was not included in the Phase II RFI, several monitoring wells associated with 

the Cleaning Facility were sampled to evaluate contamination from SWMU 143 (Chromium Spill 

Site). These include wells HMW-10, HMW-13 HMW-36, HMW-37 and HMW-47. The discussion 

of Phase II RFI analytical results from other wells (not pertinent to SWMU 142) sampled for the 

Chromium Spill Site is included in Section 3-5 of this report. 

The VOC 1,1 dichloroethene was reported to exceed the NM protection standard (5 JJ.g/L) at HMW-

10 at a concentratonvalue of83.2 JJ.g/L J. The VOCs 1,1,1 trichloroethane (NM protection standard 

60 JJ.g/L ), carbon tetrachloride ( NM protection standard 1 0 JJ.g/L) and benzene (NM porttection 

standard 10 JJ.g/L) were also reported above protection standards at HMW -1 0 at concentrations of 

226 J JJ.g/L, 28.0 J JJ.g/L, and 13.5 J JJ.g/L respectively. No VOCs were reported above laboratory 

detection limits from well HMW-47. Dichloroethane was reported from HMW-36 at a concentration 

of32.2 J JJ.g/L (EPA MCL 25 JJ.g/L). 

Well HMW-36 was reported to be the only well sampled at SWMU 143 which did not contain a 

single metal constituent greater than NM Protection Standards. All well samples detected selenium 

with the highest dissolved concentration reported from HMW -10 (0.225 mg/L ). Concentrations of 

hexavalent chromium were reported from wells HMW-10 (0.022 mg/L), HMW-13 (0.010 mg/L) 

and HMW-47 (0.030 mg/L), all below the NM protection standard of0.05 mg/L. 

3.4.4.3 1995 Groundwater Quality Investigation 

1,1 dichloroethene, chloroform, 1,1, !-trichloroethane, trichloroethane, benzene, ethyl benzene, and 

total xylenes were reported from some or all of the well samples screened within the lower perched 

aquifer. 1,1-dichloroethane was detected at a concentration of 19 J.lg/L in the sample from HMW-36, 

which is screened in the shallow aquifer. Benzene was detected at concentrations above the NM 

protection standard oflO JJ.g/L in wells HMW-10 (18 JJ.g/L), HCF-4 (24 JJ.g/L), HCF-6 (42 JJ.g/L) and 

DRW-6 (15 JJ.g/L). 
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The SVOCs naphthalene, 2- methyl naphthalene, dibenzofuran, and bis (2-ethylhexl) phthlate were 

also reported in some or all of the well samples. The total P AI-I groundwater protection standard of 

30 J.Lg/L (calculated by adding concentrations of naphthalene and 2-methylnaphthalene) was 

exceeded in groundwater samples HMW-10 (90 J.Lg/L), HCF-4 (86 J.Lg/L) and DRW-6 (34 J.LgiL). 

No VOCs, SVOCs pesticides/PCBs or TPH were reported from groundwater samples collected from 

well HMW-47, which is screened in the regional aquifer. Detected concentrations of selenium 

exceeded the NM protection standard (0.05 mg/L) in samples from HMW-10, HMW-13, and 

HMW-37. Concentrations ofboron were also reported to exceed the NM protection standard (0.75 

mg/L) in all groundwater samples collected, with the highest concentration from well HMW-36 

(11.2 mg/L). The NM protection standard for iron (1.0 mg/L) was exceeded in samples collected 

from HMW-13 (1.03 mg/L), HMW-36 (8.91 mg/L) and the duplicate sample from HCF-6 (1.82 

mg/L ). Concentrations of manganese were reported to exceed the NM protection standard 

(0.2 mg/L) at wells HCF-4 (0.466 mg/L), HCF-6 (1.99 mg/L), HMW-36 (1.0 mg/L) and HMW-47 

(1.26 mg/L). Low concentrations ofTPH were detected in samples collected from wells HCF-4 (5.4 

mg/L), HCF-6 .(1.3 mg/L), and HMW-36 (1.5 mg/L). 

3.4.5 Analytical Results from this Investigation 

Groundwater samples were collected from the eight selected wells at SWMU 142 on 11-13 

September 1996. One quality assurance sample was collected from HMW -10 and a duplicate sample 

was collected from HMW-37 for quality control. All samples were submitted for the analytical 

parameters shown on Table 1-5-1. Table 3-4-3 illustrates analytical results for detected constituents 

only. Maximum concentrations ofVOCs were reported in groundwater samples from HCF-4, HCF-

6, DRW-6, and HMW-10. Benzene (NM protection standard 10 j.lg/L) was detected in 

groundwater samples HCF-4 (8 j.lg/L), HCF-6 (26j.lg/L), DRW-6 (3 j.lg/L), HMW-10 (3 j.lg/L) and 

HMW-10 QA (3.6 J.Lg/L). Concentrations of total xylenes (NM protection standard- 620 J.Lg/L) 

were reported in well samples HCF-4 (4j.lg!L), HCF-6 (27 J.LgiL), DRW-6 (12 J.Lg/L), HMW-10 

(7 j.lg!L) and HMW-10 QA (7.7 j.lg/L). 
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Table 3-4-3 Results of Groundwater Analyses 
SWMU 142 HELSTF Cleaning Facility 



SWMU 142 

P~r~~!rk'~ci~i······ ···.ir~ r:< =~~ J~\;.:'X·.~&J~~Its;, MW37-GW1- · .. oc,., :ir1,);· 
Aluminum SW846-6010A IMG/L < 1.0 
Arsenic SW846-6010A IMG/L < 0.05 < 0.05 < 0.05 0.13 I 4.4 I < 0.05 I < 0.05 I < 0.05 I < 0.05 I < 0.05 
Barium SW846-601 OA I MG/L < 0.05 < 0.05 < 0.05 UJ < 0.05 I < 0.01 I < 0.05 UJ I < 0.05 < 0.05 < 0.05 I < 0.05 
Boron SW846-6010A IMG/L 7.4 8.7 4.5 7.0 I 5.5 I 5.8 I 13.6 8.4 8.3 I 2.5 

< 0.005 < 0.005 
516 

Cadmium SW846-6010A IMG/L 
Calcium SW846-6010A IMG/L 

< 0.005 
507 

< 0.005 
426 

0.0066 
438 

< 0.004 < 0.005 
581 

< 0.005 
382 

< 0.005 I 0.01 I 
378 416 494 518 

Chromium SW846-6010A IMG/L 0.045 0.042 < 0.01 < 0.01 0.02 < 0.01 < 0.01 < 0.01 < 0.01 I < o.o1 
Cobalt SW846-6010A IMG/L 0.024 0.038 0.074 < 0.02 < 0.01 0.057 0.038 < 0.02 < 0.02 I < 0.02 
Iron SW846-6010A IMG/L < 1.0 1.5 < 1.0 1.7 0.5 < 1.0 6.2 < 1.0 < 1.0 I < 1.0 
Lead SW846-6010A IMG/L < 0.05 < 0.05 0.11 < 0.05 < 0.002 0.091 < 0.05 < 0.05 < 0.05 I < 0.05 
Magnesium SW846-6010A IMG/L 781 545 646 1210 1210 549 670 392 377 I 530 
Manganese SW846-6010A IMG/L 0.49 2.01 0.03 0.074 0.051 < 0.02 1.25 < 0.02 < 0.02 I 1.85 
Molybdenum SW846-6010A IMG/L < 0.40 0.45 J 0.29 0.49 0.5 0.36 < 0.20 0.42 0.37 I < 0.20 
Nickel SW846-6010A IMG/L < 0.10 < 0.10 0.13 < 0.20 < 0.04 0.11 < 0.10 < 0.10 < 0.10 I < 0.10 
Potassium SW846-6010A IMG/L 159 131 100 220 142 79 97 71 68 I 35 
Selenium SW846-6010A IMG/L 0.14 0.078 0.15 0.36 0.010 0.14 < 0.05 0.059 < 0.05 I < 0.05 
Silicon SW846-6010A IMG/L 17 23 21 22.7 16.8 13 12 12 12 I 24 
Sodium SW846-6010A IMG/L 3070 2640 2530 5520 5410 1890 2120 1680 1530 I 2750 
Strontium SW846-6010A IMG/L 6.5 5.7 6.7 4.5 3.0 8.9 10 6 5.8 I 7.5 
Vanadium SW846-6010A IMG/L 0.037 0.043 0.047 < 0.005 0.034 0.037 < 0.005 0.021 0.019 I 0.46 

Bicarbonate Alkalinity as HC03- I EPA 310.1 MG/L 166 277 138 135 234 J I 58 583 59 58 129 
Bromide I EPA 9056 MG/L 1.4 < 1.3 1.1 2.7 3.0 I < 1.3 1.6 0.6 0.7 1.2 
Chloride I EPA 325.3 MG/L 2269 1126 1560 4609 4870 I 1019 1569 496 620 1436 
Fluoride EPA 340.2 MG/L 3.1 3.7 0.48 2.1 J 0.7 I 4.0 3.5 4.4 4.4 1.1 
Nitrate as N EPA 352.1 MG/L 187 26 65 200 164 I 51.5 6.7 27 31 55 
pH in Water EPA 150.1 NA 7.31 7.20 7.44 7.54 7.6 I 7.71 7.24 7.62 7.64 7.48 
Sulfate EPA 375.4 MG/L 6150 5850 4500 9550 11500 I 3985 4750 6450 J 1725 J 6375 
Total Dissolved Solids EPA160.1 MG/L 15650 13150 11210 25660 24700 I 9800 11500 8750 8710 12670 
Total Organic Carbon EPA 415.1 MG/L 4 8 < 1 1 J 5.3 I 2 15 2.0 2.0 3.0 
NT= Not Tested 



The VOC chloroform (NM protection standard- 100 J.lg/L), was reported in all well samples except 

HMW-36 and HMW-47, with the highest concentration reported in HMW-10 (5.4 J.lg/L). 

Naphthalene was detected above the NM protection standard of 30 J.lg/L from well sample 

HCF-4 (74 J.lg/L). Naphthalene was also reported in well samples HCF-6 (10 J.lg/L), DRW-6 (6 

J.lg/L), HMW-10 (14 J.lg/L) and HMW-10 QA (9.8 J.lgiL). (Naphthalene is an organic compound 

which can be reported under EPA laboratory methods SW 846-8260 for VOCs or SW 846- 8270 

for SVOCs. Method 8260 was used for naphthalene to make use of the lower detection limits 

achieved by this method. 1, 1-dichloroethane was reported below the NM protection standard (25 

J.lg/L) at HCF-4 (1 J.lg/L), HCF-6 (2 J.lg/L), DRW-6 (2 J.lg/L) and HMW-36 (14 J.lg/L). Di-n

butylphthalate was also reported from HCF-6 at a concentration of20 J.lg/L U, at a concentration less 

than ten times the blank contamination. The detection is qualified as undetected "U". 

Trace concentrations of 1,1 dichloroethene, 1,1,1-trichloroethane, 1,2,4-trimethylbenzene, 1,3,5-

trimethylbenzene, sec-butylbenzene, p-isopropyltoluene, and isopropyl benzene, were reported from 

groundwater samples from HCF-4, HCF-6, DRW-6 and HMW- 10. All concentrations of these 

VOCs were well below NM protection standards or EPA MCLs, as applicable. 

Only one VOC, trichloroethene was reported from the regional aquifer well sample HMW-47 at a 

concentration of 1 J.lg/L, well below the NM protection standard of 100 J.lg/L. TPH was reported in 

all groundwater samples, with the highest concentration detected at HMW-36 at 6.89 mg/L. 

Trace concentrations of explosive compounds were reported in well samples HCF -6, DRW -06 and 

HMW-36. The explosive compounds 2,6, DNT (15.8 J.lgiL), RDX (2.630 J.lg/L) and 2,4,6-TNT 

(1.2 J.lg/L) were reported from well DRW-6. One explosive compound 1,3-DNB (1.33 J.lg/L) was 

reported from HMW-13. The explosive compounds RDX (6.55 J jlg/L ), HMX (5.7 J jlg/L), NB 

(8.08 J J.lg/L ), 3-NT (1.27 J J.lg/L), tetryl (2.94 J J.lg/L), and 4-AM-DNT (2.3 J J.lg/L) were detected 

in groundwater from HMW-36. All of the detected explosives at well HMW-36 are qualified as 

estimated "J" because the matrix spike surrogate percent recovery was found above QC limits. 
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There are no NM groundwater protection standards or EPA MCLs for any of the reported explosive 

compounds. EPA has defined several risk-based-health advisories for exposure to HMX and RDX. 

The first one, referred to as the DWEL (Drinking Water Equivalent Level) is 2.0 mg/L (2000 J.lgiL) 

for HMX and 0.1 mg/L (100 11g/L) for RDX. The DWEL is defined as the lifetime exposure 

concentration which is protective of adverse, non-cancer health effects, that assumes all of the 

exposure to a contaminant is from a drinking water source. The second health advisory limit is the 

RID (Reference Dose). The RID for HMX is 0.05 mg/kg/day (50 J.lg/kg/day) and for RDX 0.003 

mg/kg/day (3 J.lg/kg/day). The RID is defined as the estimate of daily exposure to the human 

population that is likely to be with out appreciable risk of deleterious effects. The reported 

concentrations of explosives at this site are well below these levels. 

TDS values ranged from 8,710 mg/L at HMW-37 (shallow perched aquifer) to 25,660 mg/L at 

HMW-10 (deep perched aquifer). The TDS concentration of the regional aquifer well (HMW-47) 

was reported as 12,260 mg/L. 

Total concentrations of boron, calcium, iron, magnesium, potassium, silicon, sodium, strontium, and 

vanadium were reported from all wells. The highest concentrations of magnesium (1210 mg/L), 

potassium (220 mg/L) and sodium were reported from HMW-10. The highest concentrations of 

boron (13.6 mg/L), calcium (581 mg/L), iron (6.2 mg/L) and strontium (10 mg/L) were reported 

from HMW-36. 

Total aluminum was reported from samples HCF-6 (1.39 mg/L), DRW-6 (1.2 mg/L), HMW-10 

(2.4 J mg!L), HMW-13 (1.4 mg/L) and HMW-47 (1.1 mg/L) all below the NM protection standard 

of 5.0 mg/L. Total chromium was reported from samples HCF-4 (0.045 mg/L), HCF-6 (0.042 

mg/L) and HMW-10 (0.020 mg/L), all below the NM protection standard (0.05 mg/L). Total 

selenium was reported above the NM protection standard (0.05 mg/L) from all groundwater samples 

except HMW-36, HMW-37 QC and HMW-47, with the maximum concentration from HMW-10 

(0.36 mg/L). 
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Total nickel was reported from wells DRW-06 (0.13 mg!L) and HMW-13 (0.11 mg/L), both below 

the NM protection standard of0.2 mg/L. Total cadmium was reported slightly above the detection 

limit from sample DRW-6 (0.0066 mg!L) and at the NM protection standard from HMW-47 (0.01 

mg/L). Total lead was reported above the NM protection standard (0.05 mg/L) from samples 

DRW-6 (0.11 mg/L) and HMW-13 (0.091 mg/L). Total manganese was reported above NM 

protection standard (0.2 mg!L) in samples HCF-6 (2.01 mg!L) HMW-36 (1.25 mg!L) and HMW-47 

(1.85 mg/L). Total molybdenum was reported in all samples except HCF-4, HMW-36 and HMW-

4 7, all below the NM protection standard of 1.0 mg/L. 

The results of the water quality analyses detected elevated bicarbonate alkalinity, and elevated 

concentrations of bromide, chloride, fluoride, nitrate, sulfate and total organic carbon in most or all 

of the wells. Concentrations of bromide exceeded the NM protection standard (0.75 mg/L) in all 

wells except HCF-6, HMW-13, and HMW-37. Concentrations of chloride exceeded the NM 

protection standard (250 mg/L) in all wells, with the highest concentration at HMW -1 0 at 4,870 

mg!L. Levels of fluoride were reported to exceed the NM protection standard (1.6 mg/L) in all well 

samples except DRW-06, HMW-10 QA, and HMW-47. Reported concentrations of nitrate in all 

wells exceeded the NM protection standard of 1 0 mg!L. The highest total organic carbon 

concentrations was reported from HMW-36 (15.09 mg/L). Due to the disagreement between the 

primary and quality control sample results for sulfate (6,540_] mg/L and 1,725 J mg!L), both results 

are qualified as estimated "J". 

3.4.6 Conclusion 

A diesel phime was discovered at SWMU 142 during an investigation characterize the solvent 

release at the Cleaning Facility. A series of investigations were conducted to delineate the diesd and 

solvent contamination in the vicinity ofthe Cleaning Facility. Each of the wells are constructed 

to monitor contaminants within the shallow perched aquifer, the deep perched aquifer, and the 

regional aquifer. 
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Based on the analytical results of this investigation, most of the solvent and diesel contamination 

resides at the deep perched aquifer, in the vicinity of the Cleaning Facility. However, VOCs and 

explosive compounds were also detected in groundwater from the shallow perched aquifer well 

(HMW-36), located between the cleaning facility and the chromium spill site. With the exception 

of the identification of explosive compounds and low concentrations of several VOCs, the results 

of this groundwater monitoring event are generally consistent with the 1995 Groundwater Quality 

Investigation and the Phase II RFI sampling data. 

A groundwater pump and treat system, as wells as a Vapor Enhanced Diesel Recovery System was 

constructed and is currently operational at the Cleaning Facility to collect diesel. The system was 

designed so as not to cause migration of the contaminants from SWMU 143 (Chromium Spill Site). 

As of the date of this report, more than 5,500 gallons of free product have been extracted from the 

plume. 
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3.5 SWMU 143 - CHROMIUM SPILL SITE 

3.5.1 Unit Description 

SWMU 143 is located at the east comer of the HELSTF Equipment Storage Area (Figure 3-5-1 ). 

Approximately 12-15 years ago, one drum ofEntec 300, a hexavalent chromium based corrosion 

inhibitor was accidentally released to the soil. The spill site was discovered in January 1990, during 

preparations to pave the site. An informal investigation indicates that the release probably occurred 

in 1982 or 1983. Approximately 17 drums of chromium contaminated soil were reportedly 

excavated from the chromium spill area. Following soil excavation, the area was backfilled with 

clean soil and covered with a shingled wooden roof structure. The roof structure acts to reduce the 

potential for infiltration of stormwater which may leach additional chromium from the soil to 

groundwater. 

3.5.2 Field Data Collection 

Monitoring wells HMW-36 and HMW-37, screened within the shallow perched aquifer, HMW-11, 

HMW-39, HMW-41, and HMW-43, screened in the deep perched aquifer, and monitoring wells 

HMW-42 and HMW-47, screened within the regional aquifer, were sampled as part of this program. 

Groundwater potentiometric surface data and samples were collected at the eight wells for SWMU 

143. Table 3-5-1 illustrates monitoring well location and water level data. 

Well No. 

HMW-11 

HMW-39 

HMW-41 

HMW-43 

HMW-37 

HMW-47 

HMW-36 

HMW-42 

Notes: 1. 
2. 
3. 

Table 3-5-1. Location and Water Level Data for Wells at SWMU 143 

Northing 1 Easting 1 Elevation 2 Elevation2 

Brass Top of PVC 
Marker 

3611299.107 375082.199 3954.20 3955.90 

3611319.868 375118.580 3952.90 3955.60 

3611293.345 375104.589 3951.53 3953.89 

3611310.214 375052.534 3954.57 3957.22 

3611344.087 375075.723 3953.75 3956.31 

3611339.190 375081.152 3953.26 3955.61 

3611341.551 375078.663 3953.45 3955.92 

3611373.920 375132.995 3951.60 3954.04 

Universal Transverse Mercator Coordinate Systems, Zone 13, NAD83 
Elevations are North American Vertical Danun, 1988 
Measured from brass survey marker 
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Total 3 Elevation 3 

Depth Ground-
Well water 

64.00 3909.80 

62.00 3911.60 

59.00 3911.93 

62.50 3915.67 

42.00 3920.01 

78.00 3884.35 

21.00 3936.49 

80.00 3878.56 

Date 

9/18/96 

9/20/96 

9/20/96 

9/18/96 

9/12/96 

9/12/96 

9/12/96 

10/2/96 
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At least three well volumes of groundwater were purged prior to sampling, or until water 

temperature, pH and conductivity remained within a ten percent variance. Table 3-5-2 illustrates 

well parameters recorded during sampling. 

Table 3-5-2. Field Water Quality Measurements at SWMU 143 

Well No. Date Sampled Temperature pH Conductivity Comments 
(•C) (JLS/cm) 1 

HMW-11 9-18-96 21.4 7.17 20700 slightly cloudy 

HMW-36 9-13-96 20.7 6.89 6190 greyish-black, 
sewage odor 

HMW-37 9-13-96 20.5 7.16 1646 clear 

HMW-39 9-20-96 22.3 6.78 28000 light yellow 

HMW-41 9-20-96 22.8 7.24 20300 yellow tint 

HMW-42 10-2-96 22.5 6.93 15350 clear 

HMW-43 9-18-96 22 .. 0 7.27 8900 cloudy 

HMW-47 9-12-96 20.2 7.02 I I 75 clear 

Notes: I. f.lS/cm - microsiemens per centimeter 

3.5.3 Hydrogeologic Conditions 

The stratigraphy beneath SWMU 143 was characterized using cased-hole geophysical logs and the 

lithologic descriptions prepared by the field geologists during the installation of monitoring wells. 

In general, the geology consists of alternating layers of unconsolidated sand, silt, and clay mixtures 

underlying a clayey, sandy gypsiferous silt. 

Monitoring well HMW-11 was installed during the Phase I RFI to monitor SWMU 148 (former 

MAR Stabilization Pond). The remaining wells were installed during the Phase II RFI to monitor 

the different groundwater bearing transmissive zones at SWMU 143 and the area between SWMU 

143 and SWMU 142. Monitoring wells HMW-36 and HMW-37 were constructed to monitor 

contaminants within the shallow perched aquifer. Wells HMW-11, HMW-39, HMW-41, and 

HMW-43, were constructed to screen the deep perched aquifer, and monitoring wells HMW-42 and 

HMW-47 were constructed to monitor the regional aquifer. 
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The static groundwater elevations in all wells are provided in Table 3-5-1. Depth to the shallow 

perched aquifer was measured at 16.96 feet at HMW-36. Depths to the deep perched aquifer ranged 

from 33.74 feet at HMW-37 to 44.4 feet at HMW-11. Depth to the regional aquifer was measured 

at 68.91 feet at HMW-47 and 73.04 feet at HMW-42. Due to anomalous groundwater measurements 

of the shallow and deep perched aquifer, no potentiometric surface contours were drawn on Figure 

3-5-2. Instead, potentiometric elevations are shown for each well. 

3.5.4 Previous Groundwater Investigations 

Groundwater data from previous investigations was reviewed and evaluated with the analytical 

results from this groundwater sampling event, and presented in the following sections. 

3.5.4.1 Phase I RFI 

Hexavalent chromium, total chromium, 1, 1-dichloroethylene, and trichloroethylene levels exceeding 

EPA MCLs and NM protection standards were reported from groundwater sample at HMW -11. The 

water reportedly had a strong greenish-yellow tint. The origin of the two chlorinated solvents was 

reported as unknown. In ~ddition, selenium was detected at concentrations exceeding NM protection 

standards. When the protective surface structure was removed during Phase I, it was reported that 

green tinted soil was observed in several areas which indicated that some residual contamination was 

present. 

3.5.42 . Phase II RFI 

During the Phase II RFI, 1,1-dichloroethane was detected above the EPA MCL (25 ~giL) in HMW-

36 at a value of 32.2 J ~giL. Trichloroethene was reported to exceed the NM protection standard 

(100 ~giL) at HMW-11 (334 ~giL) and HMW-39 (315 ~giL). 1,1,-dichloroethene was also 

reported to exceed the NM protection standard (5 ~giL) at HMW-11 (8.7 ~giL), HMW-39 (23.5 

~giL) and HMW-41 (48.1 ~giL). No VOCs were reported from wells HMW-37, HMW-42, 

HMW-43 and HMW-47. The SVOC 2-methylnaphthalene was reported from well HMW-36 at a 

concentration of 30 ~giL. 

3-40 



--n 
________ J 

15,000 GAL. 
FUEL STORAGE TANK 

~ 

0 
~ 

I /• 

':!">' 
/' ""/ 

-~"", ,/ \ 
\\. \ /. 
"~· / v· 

00~ 
EQUIPMENT 

~ 

STORAGE AREA 

(} 

HMW-43 4-
3915.67 

HMW-n 4-
3909.80 

<.. 

/ 

c==> 

TEST CE_LL 3 
(26133) 

----~ 

I 
/ 

/ 

~ ...d:L • ··U:::39 
~so 

·1-W-42 
3878.56 

4- HMW-41 
3911.93 

) 

/ 

C_ 
"'* 

:E 
I 

7 ill 
\ ~ 

0 
(J) 

(I) GR~DWATER MONITORING 
WELL - SHALLOW PERCHED 

~ 
(J) 
(J) AOUFER 
-r m 

"~@' V {]j.l /'~ "-., ~~~ /; 4- GRO~DWATER MONITORING I WELL - DEEP PERC!£) 
0 50 I ( AOUFER 

~ • GRO~DWATER MONITORING ::IJ 
25 100 WELL - REGIONAL AQUIFER )> 
SCALE IN FEET Z 

FIGURE 3-5-2 + 0 
HELSTF CHROMIUM SPILL SITE - SWMU 113 I m 
POTENTIOMETRIC SURFACE ELEVATIONS MEVATEC 

SWMU GROUNDWATER MONITORING PROGRAM CORPORATION 
OCTOBER 1996 



Substantial concentrations of hexavalent chromium were reported from HMW-11 (2.71 mg/L), 

HMW-39 (1.38 mg/L) and HMW-41 (10.5 mg!L) all above the NM protection standard of 0.05 

mg/L. Hexavalent chromium was also reported below the NM protection standard from the regional 

aquifer well HMW-47 at a concentration of0.03 mg/L. 

3.5.4.4 1995 Groundwater Quality Investigation 

1,1 dichloroethene, chloroform, and trichloroethene were detected below NM protection standards, 

in some or all of the groundwater samples collected at this SWMU. 1,1-dichlorethane was reported 

from HMW-11 at a concentration of7 J..Lg/L, above the EPA MCL of5 J..Lg/L. 

Concentrations of arsenic, barium, boron, calcium, chromium, copper, iron, magnesium, manganese, 

molybdenum, nickel, selenium, silicon, sodium, vanadium and zinc were reported from most or all 

of the wells. Concentrations of chromium exceeded the NM protection standard (0.05 mg/L) in 

wells HMW-11 (1.14 mg/L), HMW-39 (1.990 mg!L), HMW-41 (6.22 mg/L). Concentrations of 

selenium were also reported to exceed the NM protection standard (0.05 mg/L) in wells HMW-11 

(0.235 mg/L), HMW-39 (0.204 mg/L), HMW-41 (0.204 mg/L) and HMW-43 (0.137 mg/L). The 

NM protection standard for boron (0.75 mg/L) was exceeded in all samples collected. 

Concentrations of iron at HMW-11 were also reported to exceed the NM standard (1.0 mg/L) at 

HMW-11 (1.33 mg/L). TDS values were reported at 20,0~0 mg/L or higher. 

3.5.5 Analytical Results from this Investigation 

Groundwater samples were collected from the wells at SWMU 143 on September 12-13, 18th and 

20th and 2 October, 1996. One quality assurance sample was collected from HMW-41 and one 

duplicate sample was collected from HMW -11 for quality control. All samples were submitted for 

the analytical parameters shown on Table 1-5-1. Table 3-5-3 illustrates analytical results for 

detected constituents only. 
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Para~t.~l~;7tt ,: : •• ', MethOd 
.; ''·· . , , •. ·•'· t•> r;,<(,,,; ,.,.,;, .. ,, . : i: .;. ;:.,;:.,;. "'l.i:; 

Aluminum SW846-6010A 
Arsenic SW846-6010A 
Barium SW846-6010A 
Beryllium SW846-6010A 
Boron SW846-6010A 
Cadmium SW846-6010A 
Calcium SW846-6010A 
Chromium SW846-6010A 
Cobalt SW846-6010A 
Copper SW846-6010A 
Iron SW846-601 OA 
Lead SW846-6010A 
Magnesium SW846-6010A 
Manganese SW846-6010A 
Molybdenum SW846-6010A 
Nickel SW846-6010A 
Potassium SW846-6010A 
Selenium SW846-601 OA 
Silicon SW846-601 OA 
Sodium SW846-6010A 
Strontium SW846-6010A 
Vanadium SW846-6010A 

Bicarbonate Alkalinity as HC03- EPA 310.1 
Bromide EPA 9056 
Chloride EPA 325.3 
Fluoride EPA340.2 
Nitrate as N EPA352.1 
pH in Water EPA 150.1 

Sulfate EPA 375.4 
Total Dissolved Solids EPA 160.1 
Total Organic Carbon EPA415.1 

Table 3-5-3 (continued) 
SWMU 143 

Results of Groundwater Analysis 
Chromium Spill Site 

(detected analytes only) 

Unit& ~r~;,~ .. ~1-GW1• ur~~i~ 11ro;:trit1 l~iiit~i.. MW39-GW1. 
····~,,.,:,\::\i~£ .. ;,•,.{ o<:r ... ::,.c:> ..... 'f' '"'"'· ' ' '~~!J~:,:;;,~i;i:'\::-;J~~' 

MG/L 1.0 2.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
MG/l 0.50 0.14 < 0.05 "0.05 < 0.05 < 0.05 0.12 
MG/l 0.001 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
MG/l 0.005 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 
MG/l 3.45 3.8 13.6 8.4 8.3 5.4 3.23 
MG/l < 0.01 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 
MG/l 595 498 581 382 378 566 487 
MG/l 0.837 0.80 < 0.01 < 0.01 < 0.01 0.63 5.3 
MG/l 0.12 < 0.02 0.038 < 0.02 < 0.02 < 0.02 < 0.02 
MG/L 0.40 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 
MG/l 2.0 1.1 6.2 < 1.0 < 1.0 < 1.0 < 1.0 
MG/l 0.42 0.35 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
MG/l 1450 1320 670 392 377 1870 1120 
MG/l < 0.04 < 0.012 1.25 < 0.02 < 0.02 < 0.10 < 0.02 
MG/l < 1.0 < 0.20 < 0.20 0.42 0.37 0.80 < 0.20 
MG/l 0.24 0.245 < 0.10 < 0.10 < 0.10 < 0.10 < 0.20 
MG/L 81 153 97 71 68 < 5 130 
MG/l 0.42 0.38 < 0.05 0.059 < 0.05 0.3 0.44 
MG/l 19.3 20.6 12 12 12 17.3 16.6 
MG/l 5340 5350 2120 1680 1530 6870 5680 
MG/l 8.8 8.7 10 6 5.8 9.2 7.8 
MG/l 0.046 0.033 < 0.005 0.021 0.019 < 0.01 0.03 

MG/l 129 129 583 59 58 135 127 
MG/l 4.1 2.8 1.6 0.6 0.7 3.7 2.8 
MG/l 5433 6027 1569 496 620 6868 5140 
MG/l 1.9 2.0 3.5 4.4 4.4 2.0 J 1.8 J 
MG/l 244 250 6.7 27 31 205 169 
NA 7.70 7.67 7.24 7.62 7.64 7.36 7.38 
MG/l 10500 9250 4750 6450 J 1725 J 10500 9000 
MG/l 25500 25500 11500 8750 8710 29840 22790 
MG/l 2 2 15 2.0 2.0 < 0.1 UJ < 0.1 UJ 

-· ---·-

~tt:~:; .~~j-~~. MW43;.GW1 MW47-GW1 
h; .. ,:,,,·.~~>: :·•· ;; ,,;;' 

< 0.5 J < 1.0 3.9 J 1.1 
< 0.0050 < 0.05 < 0.10 < 0.05 

0.01 < 0.05 < 0.10 < 0.05 
0.001 < 0.001 < 0.001 < 0.001 
2.4 3.5 J 9.1 2.5 

< 0.0040 < 0.005 0.024 0.01 
553 509 489 416 
5.09 0.45 < 0.02 < 0.01 

< 0.010 0.025 0.16 < 002 
O.D1 < 0.20 < 0.40 < 0.20 

< 0.30 < 1.0 2.1 < 1.0 
< 0.0020 < 0.05 0.19 < 0.05 

1210 686 768 530 
< 0.0050 < 0.02 0.04 1.85 
< 0.40 < 0.20 0.78 J < 0.20 
< 0.040 < 0.1 0.23 < 0.10 

94.9 67 48 35 
0.025 0.10 0.33 < 0.05 
16.6 22 21 24 
4700 3220 3830 2750 
7.4 8.1 4.9 7.5 
0.031 0.03 0.052 0.46 

222 J 134 76 129 
3.4 0.85 1.7 1.2 
4040 429 2233 1436 
0.6 1.12 3.5 1.1 
134 56 101 55 
7.5 7.64 7.78 7.48 
7480 7000 8500 6375 
22200 14800 17100 12670 
3.5 < 1.0 3 3.0 



Table 3-5-3 Results of Groundwater Analysis 
SWMU 143 Chromium Spill Site 



With the exception of wells HMW-43 and HMW-47, VOCs were reported from all wells included 

as part of this SWMU 143 groundwater program. The maximum concentrations ofVOCs were 

reported from HMW-11, HMW- 39, and HMW-41. Each ofthese wells are screened within the 

deep perched aquifer. Levels oftrichloroethene reported from samples HMW-11 (155 J.lg/L and 134 

J.lg/L QC), HMW-39 (110 J.!giL), HMW-41 (671 J.!g!L), and HMW-41 QC (790 J.!giL), exceed the 

NM groundwater protection standard of 1 00 JlgiL. A lower concentration of trichloroethene was 

also reported from HMW-42 (40 J.lg/L). 

Levels of 1,1-dichloroethane were reported from well samples HMW-11 (6 J.lg/L), HMW-QC (6 

J.lg/L), HMW-36 (14 J.lg/L), and HMW-41 QA (1.5 J.lg/L), all below the NM protection standard of 

25 J.lg/L. Levels of 1,1,-dichloroethene were also reported from samples HMW-11 (2 J.lg/L), HMW-

11 QC (3 J.lg/L), HMW-39 (4 J.!giL), HMW-41 (15 J.lg/L) and HMW-41 (22 J.!g!L), below the NM 

protection standard of 5 Jlg!L. 

Trace concentrations of bromodichloromethane (1.1 J.lg/L), chloroform (3.9 11g!L) and 

tetrachloroethane were also reported from the QA sample collected from HMW -41, with all 

concentrations below applicable NM protection standards and EPA MCLs. 

Groundwater samples from HMW-41 and HMW-39 for SVOC analyses were re-extracted outside 

holding time due to reported detections of di-n-butylphthalate at 47 and 53 11g1L respectively. The 

detections were suspected to be due to laboratory contamination. The re-analyses showed no 

detections of di-n-butylphthalate. 

As reported for SWMU 142, the explosive compounds RDX (6.55 J J.lg/L), HMX (5.7 J J.lg/L), 

NB (8.08 J J.lg/L), 3-NT (1.27 J J.lg/L), tetryl (2.94 J J.lg/L), and 4-AM-DNT (2.3 J J.lg/L) were 

detected in groundwater from sample HMW-36. All of the detection explosive in HMW-36 are 

qualified as estimated "J'' because the matrix spike surrogate percent recovery was found above QC 

limits. 
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Low concentrations of the explosive compound 2,4,6-TNT were also reported from the HMW -41 

QA sample at a concentration of2 ~giL. No other explosive compounds were reported from any 

of the other wells. There are no NM groundwater protection standards or EPA MCLs for any of the 

reported explosive compounds. 

EPA has defmed several risk-based-health advisories for exposure to HMX and RDX. The first one, 

referred to as the DWEL (Drinking Water Equivalent Level) is 2.0 mg!L (2000 ~giL) for HMX and 

0.1 mg!L (1 00 ~giL) for RDX. The DWEL is defmed as the lifetime exposure concentration which 

is protective of adverse, non-cancer health effects, that assumes all of the exposure to a contaminant 

is from a drinking water source. 

The second health advisory limit is the RID (Reference Dose). The RID for HMX is 0.05 mg/kg/day 

(50 ~g/kg/day) and for RDX 0.003 mg/kg/day (3 ~g/kg/day). The RID is defined as the estimate 

of daily exposure to the human population that is likely to be without appreciable risk of deleterious 

effects. The reported concentrations of explosives at this site are well below these levels. 

With the exception of samples from HMW-39 and HMW-42, levels ofTPH were reported from all 

wells, with the highest concentration from HMW-36 (6.89 mg!L). 

TDS values ranged from 8,710 mg!L from the QC sample from HMW-37 to 29,840 mg!L from 

sample HMW-39. The IDS concentration from the regional aquifer well HMW-42 was reported 

as 14,800 mg!L). 

Total chromium concentrations exceeded the NM protection standard (0.05 mg/L) in the deep 

perched aquifer groundwater samples HMW-11 (0.837 mg!L), HMW-11 QC (0.80 mg!L), HMW-39 

(0.63 mg/L), HMW-41 (5.3 mg!L), and HMW-41 QA (5.09 mg!L). Total chromium was also 

reported from the regional aquifer sample HMW-42 at a concentration of0.45 mg/L. 
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Total concentrations of boron, calcium, magnesium, potassium, silicon, sodium, strontium and 

vanadium were reported from all of the SWMU 143 samples. Total boron concentrations in all 

samples exceeded the NM protection standard of0.75 mg!L, with the highest concentration reported 

from HMW-43 (9.1 mg!L). The boron concentration reported at HMW-42 (3.5 J mg!L) is qualified 

as estimated due to sample MSIMSD percent recoveries above QC limits. 

With the exception of samples from HMW-36, HMW-37 QC and HMW-47, selenium was detected 

in samples from all wells. The NM protection standard for selenium (0.05 mg/L) was exceeded in 

well samples HMW-11 (0.42 mg/L), HMW-11 QC (0.38 mg!L), HMW-37 (0.059 mg!L), HMW-39 

(0.3 mg/L), HMW-41 (0.44 mg!L), HMW-42 (0.1 mg!L), and HMW-42 (0.33 mg/L). 

Iron concentrations reported from HMW-11 (2.0 mg/L) HMW-11 QC (1.1 mg!L), HMW-36 (6.2 

mg/L) and HMW-43 2.1 mg/L) exceed the NM protection standard of 1.0 mg/L. Manganese 

concentrations from HMW-36 (1.25 mg/L), and HMW-47 (1.85) exceeded the NM protection 

standard of0.2 mg!L. Al~o, nickel concentrations reported from HMW-11 (0.24 mg/L), HMW-11 

QC (0.245 mg/L) and HMW-43 (0.23 mg/L) exceed the NM protection standard of0.2 mg/L .. 

From the water quality analyses, bicarbonate alkalinity and elevated concentrations of bromide, 

chloride, fluoride, nitrate and sulfate were reported from all samples. Chloride concentrations ranged 

from 429 mg!L at HMW-42 to 6,868 mg!L at HMW-39, all above the NM protection standard of250 

mg!L. Fluoride concentrations ranged from 0.6 mg!L from the HMW-41 QA sample, to 4.4 mg/L 

at the HMW-37 primary and QC sample. The NM protection standard for fluoride is 1.6 mg/L. 

Sulfate concentrations ranged from 1,725 J mg!L at HMW-37 to 10,500 mg!L at HMW-11, all levels 

reported above the NM protection standard of 600 mg/L. 

3-46 



With the exception of the nitrate concentration reported at HMW-36 (6.7 mg/L), all reported nitrate 

concentrations exceeded the NM protection standard of 1 0 mg!L, with the highest concentration 

reported from HMW-11 QC (250 mg/L). Additionally, TOC was reported from all wells except 

HMW-39, HMW-41, and HMW-42, with the maximum concentration reported from HMW-36 

(15 mg/L). 

3.5.6 Conclusion 

Significantly elevated concentrations of total chromium were detected in groundwater samples from 

wells HMW-11, HMW-39 and HMW-41. These wells are screened within the deep perched aquifer, 

at the Chromium Spill Site. Total chromium concentrations were also reported above the NM 

protection standard from the regional aquifer groundwater sample HMW -42. These concentrations 

are slightly lower than those reported during the 1995 Groundwater Quality Investigation and those 

reported during the Phase II RFI. Total chromium was not detected in any of the groundwater 

samples from the wells located between SWMU 143 and SWMU 142 (HELSTF Cleaning Facility). 

Levels of trichloroethene above the NM protection standard were also detected in groundwater 

samples from wells HMW-11, HMW-39 and HMW-41. These concentrations are slightly lower 

than those reported during the 1995 Groundwater Quality Investigation. The levels of 1, 1-

dichloroethane and 1, 1-dichloroethene reported during this program are generally consistent with 

the 1995 reported concentrations of each compound. Levels ofTPH reported from well HMW-36 

(6.89 mg/L) were higher than the 1995 analyses (1.5 mg/L). 
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3.6 SWMU 144- HELSTF LASER SYSTEM TEST CENTER (LSTC) 
WASTEWATER DISCHARGE POINT 

3.6.1 Unit Description 

SWMU 144 is a rock-filled wastewater discharge pit, approximately 10 feet in diameter and 8 feet 

deep located approximately 430 feet northeast of the LSTC building at HELSTF (Figure 3-6-1). The 

pit has been active since the 1960s. Originally the Multi-Array Radar (MAR) site used the waste 

line and pit to discharge non-sewage wastewater. Through the 1980's to present, condensate has 

been piped from the LSTC to the pit. The wastewater discharge rate to the pit is reported to be 

continuous at 40 to 50 gallons per minute. 

3.6.2 Field Data Collection 

Groundwater potentiometric surface data and groundwater samples were collected from three wells 

located at SWMU 144. Table 3-6-1 illustrates monitoring well location and water level data for 

SWMU 144. 

Well No. 

HMW-7 

HMW-26 

HMW-28 

Notes: 1. 
2. 
3. 

Table 3-6-1. Location and Water Level Data for Wells at SWMU 144 

Northing 1 ·Eastingl Elevation 2 Elevation2 

Brass Top of PVC 
Marker 

3611531.845 375302.689 3951.40 3953.65 

3611488.984 375305.702 3951.42 3953.92 

3611581.694 375321.651 3950.93 3953.18 

Universal Transverse Mercator Coordinate Systems, Zone 13, NAD83 
Elevations are North American Vertical Datum, 1988 
Measured from brass survey marker 

Total 3 Elevation 3 

Depth Ground-
Well water 

43.80 3917.11 

48.00 3915.84 

47.50 3913.43 

Date 

10/1196 

10/1196 

10/2/96 

At least three well volumes of groundwater were purged prior to sampling, or until water 

temperature, pH and conductivity remained within a ten percent variance. Table 3-6-2 illustrates 

well parameters recorded during sampling. 
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Table 3-6-2 Field Water Quality Measurements at SWMU 144 

Well No. Date Sampled Temperature pH Conductivity Comments 
eq (p.S/cm) 1 

HMW-7 10-2-96 24.5 6.82 5,160 clear 

HMW-26 10-2-96 22.1 7.25 13,640 clear 

HMW-28 10-2-96 22.2 7.54 7,540 clear 

Notes: 1. J.1S/cm - microsiemens per centimeter 

3.6.3 Hydrogeologic Conditions 

The geology beneath SWMU 144 was characterized using cased-hole geophysical logs and 

lithologic descriptions prepared during monitoring well installations of the Phase I and Phase II RFI. 

In general, from the surface down to 80 feet, the geology is characterized as fine-grained sand 

interbedded with clay and silt. The lower perched water zone consists of very fine to medium

grained sand with occasional clayey silt interbedded with silty clay. 

Well HMW -7 was installed during the Phase I RFI, and wells HMW -26 and HMW -28 were installed 

during the Phase II RFI. All three wells are believed to be screened within the lower perched 

groundwater zone in this area. There are several wells located at SWMU 144 (HMW-18B, HMW-25 

and HMW-27) (not shown on figure) which were installed to screen the upper perched groundwater 

zone, however, none of these wells were included in this program. 

The static groundwater elevation measured in all wells in shown on Table 3-6-1. In general, depth 

to groundwater ranged from 16.39 feet at HMW-26 to 33.48 feet at HMW-28. The static water 

levels at SWMU 144 are reported to be impacted by the wastewater discharge from the LSTC. 

From the wastewater discharge, the water is released into the uppermost transmissive zone where 

it migrates downward and away from the source area, along preferential migration pathways 

comprised of a series of interconnected transmissive units. If the transmissive zone is discontinued 

and/or enough hydraulic head is present, the flow may migrate from one transmissive zone to 

another, via a less transmissive zone. This scenario can produce the mounding effect observed in 

wells beneath SWMU 144. 
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In general, the static water level elevations decrease with increasing horizontal distance from the 

wastewater discharge point. The water in the lower perched aquifer monitored at SWMU 144 

appears to be migrating downward and away from the discharge point, towards the regional aquifer. 

Figure 3-6-2 illustrates potentiometric contour lines for the shallow perched aquifer only. 

3.6.4 Previous Groundwater Investigations 

Well HMW-7 was installed and sampled during the Phase I RFI. Wells HMW-26 and HMW-28 

were installed and sampled during the Phase II RFI. All three wells were sampled during the 1995 

Groundwater Quality Investigation. Groundwater data from each these sampling events was 

reviewed and compared with the analytical results from this groundwater sampling event. 

3.6.4.1 Phase I RFI 

The groundwater sample collected from HMW-7 contained several metals below background and/or 

regulatory levels. These metals included hexavalent chromium (0.011 mg/L), total chromium (0.025 

mg/L) and selenium (0.057 mg/L). Lead was reported at a concentration of0.057 mg/L, slightly 

above NM groundwater protection standards. 

3.6.4.2 Phase II RFI 

During the Phase II RFI, three VOCs were reported in groundwater samples during above regulatory 

levels from monitoring well HMW-28. These included 1,1,-dichloroethene (43.2 Jlg/L J), carbon 

tetrachloride 6.7J.Lg/L J, and trichloroethene (5.7 J.Lg/L). Trichloroethene was also reported above the 

MCLin sample HMW-26 with a concentration of8.4 Jlg/L J and 1,1,1-trichloroethane was detected 

in HMW-38 at a concentration of 55.2 J.Lg/L J, slightly below the NM protection standard of 60 

J.Lg/L. 
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Total and dissolved selenium were also detected at levels above NM protection standard (0.05 mg/L) 

in all samples with the highest level reported from HMW-26 (dissolved concentration- 0.514 mg/L). 

Total lead was reported from HMW-7 (0.0203 mg/L)just over the MCL of0.015 mg/L. The most 

significant reported metal constituent was chromium. The total, dissolved, and hexavalent 

chromium sample fractions from HMW-26 and HMW-28 significantly exceeded the NM protection 

standard (0.05 mg/L). The highest detected value was hexavalent chromium at HMW-28 at a 

concentration of 1.520 mg/L. Although below the protection standard, hexavalent chromium was 

also reported in HMW-7 (0.046 mg/L). 

3.6.4.3 1995 Groundwater Quality Investigation 

The analytical data from the 1995 Groundwater Quality Investigation indicated the following VOCs 

were reported only from the split (QC) sample collected from well HMW-28: carbon disulfide (0.84 

f.!g/L), 1,1-dichloroethene (19f.!g/L), 1-1-dichloroethane (0.541-!g/L), chloroform (2.6f.!g/L), bromo

dichloromethane (0.59 f.!g/L) and trichloroethene 0.59 f.lg/L). All concentrations were below NM 

protection standards and EPA MCLs, as applicable. 

The NM protection standard for chromium (0.05 mg/L) was exceeded in the groundwater samples 

collected from wells HMW-26 ( 0.207 mg/L), HMW-28 (1.240 mg/L) and the split sample from 

HMW-28 (1.240 mg!L). Selenium was reported in concentrations above the NM protection standard 

(0.050 mg/L) in samples from wells HMW-26 (0.447 mg!L), HMW-28 (0.103 mg/L) and the split 

sample from HMW-28 (0.113 mg/L). Hexavalent chromium was also reported at relatively high 

concentrations at HMW -28 (1.950 mg/L) and HMW -26 (0.208 mg/L ), both above the NM protection 

standard of 0.05 mg/L. 

Aluminum concentrations reported from HMW-28 (9.690 mg/L primary and 12.9 mg/L QC) 

exceeded the NM standard of 5.0 mg!L. TheN ew Mexico protection standard for boron (0. 75 mg!L) 

was also exceeded in the groundwater samples collected from wells HMW-26 (7.17 mg/L) and 

HMW-28 (4.210 mg/L). Also, the concentration of iron at well HMW-28 (6.8 mg/L primary and 

13.0 mg/L split sample) exceeded the NM protection standard of 1.0 mg/L. 
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3.6.5 Analytical Results from this Investigation 

Groundwater samples were collected from the three wells at SWMU 144 on 2 October 1996. One 

quality assurance sample and one duplicate sample for quality control were collected from well 

HMW -26. All samples were submitted for the analytical parameters shown in Table 1-5-1. Results 

for detected analytes only are shown on Table 3-6-3. 

Low concentrations ofVOCs were reported from all three wells. 1, 1-dichloroethene was reported 

just above detection limits (1.0 J.Lg/L) from the HMW-26 QA sample (1.8 Jlg.L) and at HMW-28 

( 6 J.Lg/L ). Chloroform was reported right at or just above laboratory detection limits (1. 0 J.Lg/L) at 

HMW-7 (1 J.Lg/L), HMW-26 (1 J.Lg/L), HMW-26 QC (1 J.Lg/L), HMW-26 QA (1.7 J.Lg/L) and HMW-

28 (J.Lg/L ), all below the NM protection standard of 100 Jlg/L. Trichlorofluoromethane was reported 

only at HMW-7 at a concentration of 59 J.Lg/L. Finally, trichloroethene was reported in samples 

HMW-26 (7 J.Lg/L), HMW-26 QC (9 J.Lg/L) HMW-26 QA (11 J.Lg!L and HMW-28 (4 J.Lg/L) 

(NM protection standard 100 J.Lg!L ). 

No SVOCs, explosive compounds, or TPH were reported in any of the samples collected from the 

wells at SWMU 144. 

TDS concentrations in the samples collected ranged from 5,070 mg!L at HMW-7 to 29,300 mg/L 

at HMW-26. Total concentrations of boron, calcium, magnesium, potassium silicon, sodium, 

strontium and vanadium were reported from all well samples. The concentrations of boron exceeded 

NM protection standard (0.75 mg!L) in all wells with the highest concentration from HMW-26 

(11 mg!L). 
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Table 3-6-3 Results of Groundwater Analyses 
SWMU 144 Laser System Test Center (LSTC) Wastewater Discharge Area 



Total aluminwn was reported above the NM protection standard ( 5. 0 mg/L) at HMW-7 ( 1 0.2 mg/L) 

and HMW-28 (8.3 mg!L). Total arsenic was detected only in the sample from HMW-7 at a 

concentration of0.027 mg/L (NM protection standard 0.1 mg!L). With the exception ofHMW-7, 

total chromiwn was reported above the NM protection standard (0.05 mg!L) in all samples with the 

highest concentration of 1.57 mg/L at HMW-28. Total cobalt was reported only at well HMW-26 

at a concentration of 0.02 mg!L, below the NM standard of 0.05 mg!L. Total molybdenwn was 

reported only from HMW-26, right at the NM protection standard of 1.0 mg!L. Total seleniwn 

concentrations were also reported above the NM protection standard (0.05 mg!L) from·HMW-26 

(0.62 mg!L), the QC sample for HMW-26 (0.56 mg!L) and HMW-28 (0.13 mg!L). 

The results of the water quality analyses detected concentrations of bicarbonate alkalinity, bromide, 

chloride, fluoride, nitrate, sulfate, and total organic carbon in all samples collected . All fluoride 

concentrations exceeded NM protection standard (1.6 mg!L) with the highest concentration detected 

in the sample from HMW -7 (2.82 mg/L ). With the exception of sample HMW -7, all concentrations 

of nitrate exceeded NM protection standard (10 mg!L) with the highest concentration from the QA 

sample for HMW-26 (125 mg!L). Total organic carbon concentrations ranged from 1.0 mg!L at 

HMW-7 to 6.3 mg!L from the HMW-26 QA sample. 

3.6.6 Conclusion 

Trace concentrations of the VOCs 1,1-dichloroethene and trichloroethene were detected in 

groundwater from well samples HMW-7, HMW-26 and HMW-28. These concentrations are 

general}~: consistent with concentrations reported during the 1995 sampling program and the Phase 

II RFI. No SVOCs, TPH or explosive compounds were reported from any of tpe wells. 

Concentrations of reported metals and water quality parameters were generally consistent with the 

fmdings from the Phase II RFI and the 1995 Groundwater Quality Investigation. All wells at this 

SWMU are believed to be screened within the lower perched aquifer at this site. The presence of 

the lower perched aquifer is believed to be the result of the LSTC discharge to this area. 

Continued groundwater monitoring at this site is recommended for further evaluation of 

contaminants in both the perched and regional aquifers. 
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4. GROUP III SWMU SITES 

The Group III sites discussed in this report consist of five SWMU sites located at areas north 

(uprange) of the WSMR Main Post. These sites are situated primarily on unconsolidated 

Quaternaryn'ertiary alluvial deposits within the Tularosa Basin along the San Andres Mountains, 

Oscura Mountains and deposits from the Chupadera Mesa, and the same age alluvial deposits within 

the Jornada Del Muerto Basin from the Cerro de la Compana and Los Pinos Mountains. 

Groundwater recharge in each ofthese areas occurs through unconsolidated alluvial fan deposits 

along the flanks of each of the mountain ranges. Unlike the freshwater wedge beneath the WSMR 

Main Post, groundwater at each of these areas generally contains more than 500 mg!L but less than 

10,000 mg!L total dissolved solids. Table 4-1 and Figure 4-1 illustrate the Group III SWMU sites 

included in this groundwater monitoring program. 

Table 4-1. Group III SWMU Sites 

SWMU Number or Acronym Description 

114-115 Rhodes Canyon Range Center-
Former Sanitary Landfills 

153 Hazardous Test Area 
Former Munitions Burial Site 

155 Red Rio 
Former Munitions Burial Sites 

ORC Oscura Bombing Range 
Munitions Burial Site 

SRC Stallion Range Center 
Former Sanitary Landfill 
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Rhodes Canyon Range Center is located at the base of the San Andres mountains, approximately 

65 miles north of the WSMR Main Post. The Hazardous Test Area is situated within a protective 

canyon formed by the San Andres mountains, approximately 10 miles northwest ofthe Main Post. 

Red Rio is located at the northeast comer of the missile range, approximately 140 miles from the 

WSMR Main Post. The Oscura Bombing Range Munitions Burial Site is located along the eastern 

flank of the Oscura Mountains, approximately 114 miles northeast of the Main Post. Stallion 

Range Center is located at the northwest comer of the missile range, within the Jomada del Muerto 

Basin, approximately 120 miles from the WSMR Main Post. 

The following sections summarize the Group III field and analytical data for the groundwater 

monitoring program. 
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4.1 SWMUs 114-115- RHODES CANYON RANGE CENTER FORMER LANDFILLS 

4.1.1 Unit Description 

Rhodes Canyon Range Center functions as a range support center for missile testing. The center is 

located approximately 65 miles north of the WSMR Main Post at the intersection of Range Road 6 

and Range Road 7. The landfill area is located approximately 0.25 miles northwest of the 

intersection ofRange Roads 6 and 7 (Figure 4-1-1). SWMU 115 is assigned to two older inactive 

landfill areas which reportedly received sanitary waste from Rhodes Canyon Range Center and 

missile debris from uprange areas. SWMU 114, located east of the older landfills, is designated as 

the most recently closed landfill area which reportedly received the same type of waste as SWMU 

115. No records exist regarding the exact dates of operation or the nature of waste constituents 

disposed at the landfill areas. 

During the Phase I RFI, a geomagnetic survey was conducted to delineate the two older landfill 

areas. The results of the survey indicated the southern burial area is an irregular shaped area, 

possibly consisting of several trenches, approximately 400 feet in width. The northern burial site 

was determined to be approximately 380 feet long and 120 feet wide. 

Soil samples collected from 5-7-foot depths during the Phase I RFI indicated no target VOCs or 

methane; only slightly elevated C02 in the vicinity of the landfills. 

There is no potable water source for the Rhodes Canyon Range Center. When needed, water is 

hauled by tanker to the Range Center facilities and pumped into a storage tank. 

4.1.2 Field Data Collection 

Groundwater potentiometric surface data and samples were collected from one upgradient well, 

RMW-1 and three downgradient wells, RMW-2, RMW-3 and RMW-4 on 9-11 October 1996. The 

wells were installed during the 1995 Groundwater Quality Investigation to monitor the older and 

more recent landfill areas. Table 4-1-1 illustrates monitoring well location and water level data for 

SWMUs 114 and 115. 
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Well No. 

RMW-1 

RMW-2 

RMW-3 

RMW-4 
Notes. I. 

2. 
3. 

Table 4-1-1. Location and Water Level Data for Wells at SWMUs 114- 115 

Northing 1 Easting 1 Elevation 2 Elevation2 

Brass Top of PVC 
Marker 

3671368.787 360400.562 4063.84 4066.13 

3671175.121 360672.882 4054.94 4057.41 

3671005.580 360615.793 4053.04 4055.31 

3671083.775 360361.792 4060.99 4063.27 
Uruversal Transverse Mercator Coordmate Systems, Zone 13, NAD83 
Elevations are North American Vertical Darum, 1988 
Measured from brass survey marker 

Total 3 Elevation 3 

Depth Ground-
Well water 

94.10 3983.63 

88.00 3982.96 

89.20 3982.07 

90.80 3982.67 

Date 

9/30/96 

9/30/96 

9/30/96 

9/30/96 

At least three well volumes of groundwater were purged prior to sampling, or until water 

temperature, pH and conductivity remained within a ten percent variance. Table 4-1-2 illustrates 

groundwater parameters recorded during sampling. 

Table 4-1-2. Field Water Quality Measurements- SWMUs 114-115 

Well No. Date Sampled Temperature pH Conductivity Comments 
rq (pS/cm) 1 

RMW-1 10-11-96 23.4 7.79 779 clear 

RMW-2 10-10-96 21.6 6.44 770 clear 

RMW-3 10-9-96 22.5 6.55 920 clear 

RMW-4 10-10-96 22.7 7.11 670 clear 
Notes. I. 1-1S/cm - mtcrostemens per centtmeter 

4.1.3 Hydrogeologic Conditions 

The geology beneath SWMUs 114-115 was characterized from stratigraphic descriptions prepared 

from the soil borings drilled for monitoring well installation (ESE, 1996). The landfills are located 

in the distal facies of the alluvial fan originating in the San Andres Mountains to the west. From the 

surface down to about 95 feet, the geology is characterized as thickly bedded clay with numerous 

intermittent thinly bedded units of unconsolidated sandy silt, sand, gravelly sand and gravel. The 

saturated zone in the vicinity of SWMU 115 is characterized as a reddish brown clay. The static 

groundwater elevation measured in all wells is presented in Table 4-1-1 and shown on Figure 4-1-2. 

In general, depth to groundwater ranged from 70.97 feet at RMW-03 to 80.21 feet at 

RMW -01. Potentiometric surface elevations suggest a groundwater flow direction to the south. 
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4.1.4 Previous Groundwater Investigations 

The four monitoring wells at the landfills were installed during the 1995 Groundwater Quality 

Investigation. Groundwater data collected following well installation was reviewed and compared 

with the analytical results from this groundwater monitoring program. 

Two SVOCs were detected in groundwater samples from RMW-2 and RMW-3 and one SVOC was 

detected in the duplicate sample collected from RMW-1. All ofthe detected SVOCs were 

-phthalate compounds ranging from 1 to 520 ~giL. It was concluded the detected -phthalate 

compounds were laboratory or field contaminants and not representative of groundwater conditions. 

The metals aluminum, barium, boron, calcium, copper, iron, magnesium, manganese, nickel, silicon, 

sodium, vanadium and zinc were detected in some or all of the groundwater samples. The metals 

iron (5.53 mg/L at RMW-1) and aluminum (8.1 mg!L at RMW-1), exceeded NM groundwater 

protection standards of 1.0 mg!L and 5.0 mg!L respectively. TDS concentrations ranged from 4,980 

mg!L to 6,900 mg!L. Water quality analyses for chloride, fluoride, nitrogen, polyaromatic 

hydrocarbons (P AHs ), EDB, radionuclides were performed only from sample RMW -1. The chloride 

concentration detected from RMW-01 was 2,570 mg/L, in excess of the NM protection standard 

of 250 mg!L. All detected concentrations were below EPA MCLs and NM groundwater protection 

standards. 

4.1.5 Analytical Results from this Investigation 

Groundwater samples were collected from the four wells at SWMU 115 on 9-11 October 1996. One 

quality assurance sample was collected from RMW-4 and one duplicate sample from RMW-3. The 

primary and duplicate sample from RMW-3 was recollected and resubmitted to the laboratory on 

30 December 1996, after it was learned the original samples were misplaced by the express delivery 

service. All samples were submitted for the analytical parameters shown in Table 1-5-1. Field 

blanks accompanied each sample courier for VOC analyses. Table 4-1-3 illustrates analytical results 

for detected constituents only. 
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Table 4-1-3 Results of Groundwater Analysis 
SWMU 115 Rhodes Canyon Range Center Former Sanitary Landfills 

(detected analytes only) 

Total Petroleum Hydrocarbons EPA 418.1 MG/L 0.11 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Aluminum SW846-6010A MG/L 0.55 < 0.50 < 0.20 0.23 1.3 J < 0.5 J 
Barium SW846-6010A MG/L < 0.05 < 0.05 < 0.02 < 0.02 < 0.05 0.03 
Boron SW846-6010A MG/L 0.33 < 0.25 < 0.20 < 0.20 0.28 < 0.30 
Calcium SW846-6010A MG/L 470 505 575 560 449 429 
Cobalt SW846-6010A MG/L 0.021 0.021 < 0.02 < 0.02 < 0.02 < 0.010 
Iron SW846-601 OA MG/L < 0.05 < 0.05 < 0.200 < 0.200 0.89 1.1 
Magnesium SW846-6010A MG/L 235 246 279 277 226 212 
Manganese SW846-6010A MG/L < 0.05 < 0.05 < 0.02 < 0.02 < 0.05 0.023 
Nickel SW846-6010A MG/L < 0.10 < 0.10 < 0.08 < 0.08 < 0.10 < 0.040 
Potassium SW846-6010A MG/L 14 14 < 2.0 < 2.0 5.3 8.4 
Silicon SW846-6010A MG/L 18 21 18.2 18.5 21 18.3 
Sodium SW846-6010A MG/L. 1150 1210 1360 1350 874 736 
Strontium SW846-6010A MG/L 9.69 10.1 12.5 12.5 8.64 11.2 
Vanadium SW846-6010A MG/L 0.0067 0.0080 0.002 0.002 0.0085 0.008 

Bicarbonate Alkalinity as HC03- EPA-31 0.1 MG/L 70 102 107 107 72 116 
Bromide EPA325.3 MG/L 0.88 0.94 1.28 1.12 0.86 0.8 
Chloride EPA 340.2 MG/L 427 473.43 2942 2907 408.38 J 1670 J 
Fluoride EPA 352.1 MG/L 0. 71 0.88 0.89 0.88 0. 73 0.6 
NitrateasN EPA150.1 MG/L 5.4 1.13 1.75 1.68 1.62 0.7 
pH in Water EPA 375.4 NA 7.38 7.19 7.38 7.75 7.32 7.2 
Sulfate EPA-160.1 MG/L 1300 140 1700 1600 80 J 876 J 
Total Dissolved Solids EPA-415.1 MG/L 5390 6768 6960 6910 6202 4200 
TotaiOrganicCarbon EPA418.1 MG/L < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 UJ 12 J 



No volatile organic, semivolatile organic, or explosive residue compounds were detected from any 

of the primary, field blanks, QC or QA samples of groundwater at S WMU 115. TPH was detected 

just above detection limits at a concentration of 0.11 mg/L from RMW-01. The trace TPH 

concentrations in this well may be an attributed to sampling or laboratory procedures. TDS 

concentrations ranged from 5,390 mg/L in sample RMW-01 to 6,960 mg/L in sample MW-03, 

generally consistent with the 1995 sampling data. 

Total aluminum, boron, calcium, magnesium, potassium, silicon, sodium, strontium and trace 

amounts of total vanadium were detected in some or all of the samples. The aluminum concentration 

reported from RMW-01 was much lower ( 0.55 mg/L) than reported during the 1995 analyses (8.1 

mg/L). Total cobalt was detected just above laboratory detection limits (0.02 mg/L) in wells 

RMW-01 (0.021 mg/L) and RMW-02 (0.021 mg/L). The concentration of total iron from sample 

RMW-4 QA (1.1 mg/L) exceeded the NM protection standard of 1.0 mg/L. 

The results of the water quality analyses detected bicarbonate alkalinity, chloride, fluoride, nitrate, 

and sulfate in all wells. Chloride concentrations ranged from 408.38 J mg/L (RMW-04) to 

1,670 J mg/L from sample RMW -04 QA, above the NM protection standard of 250 mg/L. The 

highest concentration of nitrate was detected in RMW-01 at 5.4 mg/L (NM protection standard 

10.0 mg/L). The primary and QA TOC, chloride and sulfate results for RMW-4 have been qualified 

as estimated "r' due to the significant disagreement between results. The elevated concentration 

of chloride, fluoride, nitrate, and sulfates are likely representative of background conditions in the 

vicinity of Rhodes Canyon. The remaining detected water quality parameters were below NM 

protection standards and EPA MCLs. 

4.1.6 Conclusion 

The analytical results from the four groundwater monitoring wells at SWMUs 114-115 were 

generally consistent with the findings from the 1995 groundwater quality investigation. No VOCs, 

SVOCs or explosive residue compounds were detected from any of the samples. 
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Chloride concentrations ranged from 408.38 (RMW-04) to 1,670 J mg!L from sample RMW-04 QA, 

above the NM protection standard of 250 mg!L. The elevated concentration of chloride and lesser 

concentrations of fluoride, nitrate, and sulfates are likely representative of background conditions 

in the vicinity of Rhodes Canyon. 
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4.2 SWMU 153- HAZARDOUS TEST AREA MUNITIONS BURIAL SITE 

4.2.1 Unit Description 

The Hazardous Test Area (HTA) is located approximately 10 miles northwest of the Main Post. 

The area is located within a protective canyon formed by the San Andres Mountains. The primary 

function at HT A is to conduct high frequency radiation tests and evaluation of effects on missile 

systems, parts, components and related equipment. SWMU 153 is a burial site which was used for 

the demolition and disposal of recovered missile parts and the detonation and disposal of damaged 

ordnance (Figure 4-2-1). Detonation, demolition and disposal activities at this SWMU are believed 

to have begun in the mid 1950s. 

4.2.2 Field Data Collection 

Groundwater potentiometric surface data and samples were collected from one upgradient well 

HTA-12, and four downgradient wells HTA-11, HTA-13, and HTA-14 and HTA-3. Table 4-2-1 

illustrates monitoring well location and water level data for SWMU 153. HTA-3, not shown on 

Figure 4-2-1, is located approximately 4500 feet southeast (downgradient)ofwell HTA-13. HTA-3 

is a water supply well for the Hazardous Test Area facilities. Horizontal location data was collected 

using Global Positioning System measurements during the field activities. However, vertical 

location data was not available for this well. Access to the well for groundwater measurements was 

not possible due to an existing pump assembly. Total well depth information was obtained from 

U.S.G.S. Open File Report 85-645 (Cruz, 1984). Groundwater samples were collected from the 

wellhead faucet. 

Well No. 

HTA-3 

HTA-11 

HTA-12 

HTA-13 

HTA-14 
Notes: 1. 

2. 
3. 
4. 

Table 4-2-1. Location and Water Level Data for Wells at SWMU 153 

Northing 1 Easting I Elevation 2 Elevation ·2 

·Brass Top of PVC 
Marker 

3595371.755 358094.763 - -
3596278.488 357117.963 5687.89 5690.09 

3596353.562 356894.144 5752.27 5754.67 

3596249.263 357116.642 5688.05 5690.49 

3596232.522 357073.430 5695.82 5698.12 
Uruversal Transverse Mercator Coordmate Systems, Zone 13, NAD83 
Elevations are North American Vertical Datum, 1988 
Measured from brass survey marker 
Reference: Cruz, 1984. 
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Total 3 Elevation 3 

Depth Ground-
Well water 

163.()04 -
86.00 5619.84 

156.80 5666.14 

80.00 5622.94 

110.00 5607.63 

Date 

-
9/25/96 

9/25/96 

9/26/96 

9/24/96 
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At least three well volumes of groundwater were purged prior to sample collection, or until water 

temperature, pH and conductivity remained within a ten percent variance. Table 4-2-2 illustrates 

well parameters recorded during sampling. 

Table 4-2-2. Field Water Quality Measurements- SWMU 153 

Well No. Date Sampled Temperature pH Conductivity Comments 
(OC) (p.S/cm) 

HTA-3 9-24-96 24.3 7.88 703 clear 

HTA-11 9-25-96 22.9 7.26 843 clear 

HTA-12 9-25-96 22.8 7.33 898 clear 

HTA-13 9-26-96 21.3 6.71 863 clear 

HTA-14 9-24-96 21.6 7.30 752 clear 

Notes: 1. flS/cm - miCrosiemens per centimeter 

4.2.3 Hydrogeologic Conditions 

The geology beneath SWMU 153 was characterized from stratigraphic descriptions from borings 

drilled for monitoring well installations during the 1995 Groundwater Quality Investigation. From 

the surface down to 111 feet the geology is characterized as thinly to thickly bedded unconsolidated 

sandy gravels, gravelly sands, and gravelly silty sands underlain by weathered granite bedrock. The 

zone of saturation is characterized as highly fractured, weathered granite. 

The static groundwater elevation measured in all wells is presented in Table 4-2-1. In general, depth 

to groundwater ranged from 65.11 feet at HTA-13 to 88.19 feet at HTA-14. Because the well 

interior ~as inaccessible, the depth to water at supply well HTA-3 is unknown. Measured 

potentiometric surface elevations suggest a flow direction to the south- southeast (Figure 4-2-2). 

4.2.4 Previous Groundwater Investigations 

The water supply well HTA-3 was installed in 1984. Monitoring wells HTA-11 and HTA-12 were 

installed by the U.S.Geological Survey during 1991. Monitoring wells HTA-13 and HTA-14 were 

installed, and all five wells were sampled during the 1995 Groundwater Quality Investigation, 

Groundwater data from the 1995 sampling event was reviewed and compared with the analytical 

results from this groundwater monitoring program. 
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No VOCs, SVOCs, pesticides or polychlorinated biphenyls (PCBs) or TPH was detected during the 

1995 sampling event. The metals aluminum, barium, boron, calcium, chromium, cobalt, copper, 

iron, magnesium, manganese, nickel, silicon, sodium, vanadium and zinc were detected in some or 

all of the wells. The NM groundwater protection standard for iron (1.0 mg!L) was exceeded in 

samples from wells HTA-12 (1.43 mg!L), HTA-13 (2.65 mg!L) and HTA-14 (3.69 mg!L). 

Manganese exceeded the NM protection standard of0.2 mg!L at well HTA-14 (0.990 mg!L). The 

NM protection standard for zinc (10 mg!L) was also exceeded in samples from wells HTA-13 (128 

mg!L), HTA-12 (97.5 mg!L) and HTA-14 (549 mg!L). TDS values ranged from 54.4 mg!L at 

HTA-3 to 557 mg!L at HTA-14. 

4.2.5 Analytical Results from this Investigation 

Groundwater samples were collected from the four monitoring wells and one supply well on 24-26 

September 1996. One quality assurance and one quality control (duplicate) sample was collected 

from HTA-12. All samples were submitted for the analytical parameters shown in Table 1-5-1. Field 

blanks accompanied each sample courier for VOC analyses. The analytical results for detected 

analytes only are shown on Table 4-2-3. 

No volatile organic compounds were detected in any ofthe HTA groundwater samples. One SVOC, 

di-n-butylphthalate was reported from sample HTA-11 just above laboratory detection limits at a 

concentration of 11 !J.g/L. This -phthalate compound is a typical laboratory contaminant, and is 

likely not representative of groundwater conditions. TPH was also reported just above detection 

limits (0.1 mg!L) only from sample HTA-12 at a concentration of0.232 mg!L. 

Trace quantities ofthe explosive compound HMX were detected in HTA-11 (0.791 !J.g/L), HTA-13 

(0.666 !J.g/L) and HTA-14 (0.791 !J.g!L). The explosive compound RDX was also reported from 

well HTA-11 (26.4 !J.g!L), HTA-13 (37.4 !J.g!L) and HTA-14 (44.5 !J.g!L). These wells are 

positioned downgradient from the munitions burial site. No explosive compounds were reported 

from the upgradient well samples. Total dissolved solids content ranged from 530 mg!L at HTA-3 

to 693 mg!L at HTA-12. 
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Di-n-Butylphthalate 

Total Petroleum Hydrocarbons 

HMX 
RDX 

Aluminum 
Barium 
Boron 
Calcium 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Silicon 
Sodium 
Strontium 
Vanadium 
Zinc 

Bicarbonate Alkalinity as HC03-
Bromide 
Chloride 
Fluoride 
Nitrate as N 
pH in Water 
Sulfate 
Total Dissolved Solids 
Total Organic Carbon 

Table 4-2-3 Results of Groundwater Analysis 
SWMU 153 Hazardous Test Area Former Munitions Burial Site 

(detected analytes only) 

Method • UnitS~. HTA~GW1 HT~1~GWf HT12-GW1 HT12:.Gwt:..QC 
l.m]~~1::~~ ,~;~~~~:~+~;~, i .~~;;;:. t ;;, l: >>:' /~ -~:;;!;~\:4~,;~i~~:,;~ ,:;,; .. : ..... : •,; (''t}:~:: ,,:)~;<<: ',; f ,-,': -:~::': :, 

·•·•·. ..::., .; .·.· --+·· ~~·: ,· < ~· .•. .,_~: i- !':>'~·&!~ """'"' .>·(~! '~,: ·;::,:j!~:fu~ ':t;,.;.;',<,"'~li':j.;;:~~-;~TI.-

SW846-8270B UG/L < 10 11 < 10 < 10 < 10 

EPA418.1 MG/L < 0.1 < 0.1 0.232 < 0.1 < 0.10 

EPA 8330 UG/L < 0.400 0.632 < 0.400 < 0.400 < 1.0 
EPA 8330 UG/L < 0.600 26.4 < 0.600 < 0.600 < 1.0 

SW846-60 1 OA MG/L < 0.10 < 0.10 < 0.10 UJ < 0.1 UJ < 0.50 
SW846-60 1 OA MG/L 0.026 0.036 0.029 0.029 0.02 
SW846-601 OA MG/L 0.17 J 0.13 J 0.12 J < 0.10 < 0.30 
SW846-601 OA MG/L 85 117 117 120 116 
SW846-6010A MG/L < 0.10 < 0.10 < 0.10 < 0.10 < 0.30 
SW846-601 OA MG/L < 0.005 < 0.005 < 0.005 < 0.005 0.004 
SW846-6010A MG/L 20.6 30.4 30.7 30.9 29.6 
SW846-60 1 OA MG/L < 0.01 < 0.01 < 0.01 < 0.01 0.016 
SW846-60 1 OA MG/L < 1.0 < 1.0 1.4 < 1.0 1.2 
SW846-60 1 OA MG/L 11.8 12.2 12.4 12.3 11.3 
SW846-60 1 OA MG/L 61.8 62.8 68.6 67.4 60.0 
SW846-60 1 OA MG/L 0.24 0.24 0.26 0.25 0.2 
SW846-60 1 OA MG/L < 0.001 0.0014 < 0.001 0.001 < 0.003 
SW846-601 OA MG/L 0.327 < 0.02 0.021 < 0.02 < 0.10 

EPA 310.1 MG/L 134 151 162 167 284 
EPA 300.0 MG/L 0.16 0.21 0.24 0.24 < 0.50 
EPA 325.3 MG/L 29.2 34.03 34.03 32.26 32.2 
EPA 340.2 MG/L 4.34 0.67 1.12 1.72 4.0 
EPA 352.1 MG/L 3.48 5.54 2.58 2.44 3.2 
EPA 150.1 NA 7.56 7.61 7.31 7.60 7.3 
EPA 375.4 MG/L 125 155 210 200 198 
EPA160.1 MG/L 530 656 679 693 558 
EPA415.1 MG/L < 1.0 < 1.0 < 1.0 < 1.0 1.5 

HT13-GW1 HT14-GW1 
, ___ ,,, '· .... ·•'··· 

< 10 < 10 

< 0.1 < 0.1 ! 

0.666 0.791 
37.4 44.5 

: 

0.11 1.26 i 

0.03 0.046 
I 

0.21 J 0.24 J I 

110 84.2 
0.1 1.64 

< 0.005 < 0.005 
28.6 25.7 
0.01 0.061 

< 1.0 < 1.0 
12 13.6 
60.4 58.4 
0.23 0.23 
0.002 < 0.001 

< 0.02 < 0.02 

147 132 
0.22 0.17 
32.61 32.8 
4.08 3.66 
8.5 10.7 
7.40 7.74 
155 135 
636 570 

< 1.0 < 1.0 



Total concentrations of the metals barium, boron, calcium, magnesium, silicon, sodium, and 

strontium were detected in all of the wells, at concentrations below NM protection standards, as 

applicable. Detected concentrations of boron are qualified as estimated "J" because sample MSD 

percent recovery was found above the QC criteria. Total aluminum was only detected at well HTA-

13 (0.11 mg/L) and HTA-14 (1.26 mg/L), well below the NM protection standard of 5.0 mg!L. 

Total iron was detected only at well HTA-14 at a concentration of 1.64 mg/L, exceeding the NM 

protection standard of 1.0 mg/L. Total manganese was also only detected at well HTA-14 at a 

concentration of0.061 mg/L, below the NM protection standard of0.2 mg/L. Total potassium was 

reported only from samples HTA-12 (1.4 mg/L) and HTA-12 QA (1.2 mg/L) and trace quantities 

of total vanadium (HTA-11- 0.0014 mg/L) and total zinc (HTA-12- 0.021 mg/L and HTA-13-

0.327 mg/L) were reported, below NM protection standards for both metals. 

The results of the water quality analyses detected levels ofbicarbonate alkalinity, and concentrations 

of chloride (all samples below 3 5 mg/L ), sulfate (all samples below 21 0 mg/L ), fluoride, nitrate, and 

bromide in all samples. Fluoride concentrations in wells HTA-12 (1.72 mg!L), HTA-13 (4.08 

mg/L), HTA-14 (3.66 mg/L) and HTA-3 (4.34 mg/L) exceeded the NM protection standard of 1.6 

mg/L. Nitrate concentrations at well HTA-14 (10.7 mg/L) exceeded the NM Protection Standard 

of 10.0 mg/L. The nitrate concentration of the upgradient well primary (HTA-12) and QC sample 

was reported at 2.58 mg/L and 2.44 mg!L respectively. The primary and QA fluoride results for 

HTA-12 were qualified as estimated "J" due to the significant disagreement between results. 

4.2.6 Conclusion 

Groundwater samples were collected from the four monitoring wells and one supply well on 24-26 

September 1996. No VOCs or SVOCs were reported from any ofthe samples. TPH was reported 

just above detection limits (0.1 mg/L) only from sample HTA-12 at a concentration of0.232 mg/L. 
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Trace quantities of the explosive compound HMX were detected in HTA-11 (0.791 IJ.g/L), HTA-13 

(0.666 ~J.g/L) and HTA-14 (0.791 ~J.g/L). The explosive compound RDX was also reported, in 

greater concentrations, at well HTA-11 (26.4 IJ.g/L), HTA-13 (37.4~J.g/L) and HTA-14 (44.5 ~J.g!L). 

These are the downgradient wells to the munitions burial area. No explosive compounds were 

reported in the upgradient well (HTA-12) or the facilities water supply well HTA-3. 

There are no NM groundwater protection standards or EPA MCLs for HMX or RDX. EPA has 

defmed several risk-based-health advisories for exposure to HMX and RDX. The first one, referred 

to as the DWEL (Drinking Water Equivalent Level) is 2.0 mg!L (2000 ~J.g/L) for HMX and 

0.1 mg!L (100 f.lg/L) for RDX. The DWEL is defmed as the lifetime exposure concentration which 

is protective of adverse, non-cancer health effects, that assumes all of the exposure to a contaminant 

is from a drinking water source. The second health advisory limit is the RID (Reference Dose). The 

RID for HMX is 0.05 mg/kg/day (50 IJ.g/kg/day) and for RDX 0.003 mg/kg/day (3 f.lg/kg/day). The 

RID is defmed as the estimate of daily exposure to the human population that is likely to be with out 

appreciable risk of deleterious effects. The reported concentrations of explosives were well below 

these levels. 

One metal, total iron at well HTA-14 (1.64 mg!L), exceeded the NM protection standard of 

1.0 mg!L. 

TDS values ranged from 530 mg!L to 693 mg/L. Elevated fluoride concentrations were reported 

from HTA-13 (4.08 mg/L), HTA-14 (3.66 mg/L) and HTA-3 (4.34 mg/L) exceeding the NM 

groundwater protection standard of 1.6 mg!L. The primary and QC results for fluoride for the 

upgradient well HTA-12 were 1.12 mg!L and 1.72 mg!L. These elevated fluoride concentrations, 

as well as the concentrations of chloride, nitrate and sulfate may reflect background levels. HT A 

is located in an area of intense mineralization due to geologic processes. The mineral fluoride was 

previously mined not far from this location. All other detected water quality parameters were below 

NM protection standards and EPA MCLs. 
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4.3 SWMU 155 - RED RIO MUNITIONS BURIAL SITES 

4.3.1 Unit Description 

Red Rio is located near the northeast boundary of the missile range. Red Rio Bombing Range 

encompasses approximately 29,500 acres and is currently used as a target area for inert munitions 

drops from aircraft. Two separate areas were used as munitions burial sites (Figure 4-3-1). Both 

sites are located along the unimproved access road which connects the Hunter's Lodge gate at the 

installation northern boundary (along NM Highway 380) to the Red Rio mock runway. The first 

area, or northern munitions burial site, is located approximately 0.75 miles south of the gate, along 

the east side of the road. The second area, or southern munitions burial site, is located along the west 

side of the Red Rio mock runway, approximately 2.25 miles south of the northern munitions burial 

site. 

Both sites are located along the western flank of the Chupadera Mesa, within the Tularosa Basin. 

The mesa is comprised of rolling hills made up of alternating brightly colored siltstones and 

sandstones which, when weathered, appear similar to "badlands" topography. 

There are no potable water supply wells at Red Rio and when needed, water is hauled by tanker truck 

to the range. 

4.3.2 Field Data Collection 

Monitoring wells RRW-1, RRW-2, RRW-3 and RRW-4 are located at the northern munitions burial 

area, and RRW-5, RRW-6, RRW-7 and RRW-8 at the southern burial site. Table 4-3-1 illustrates 

monitoring well location and water level data for each burial site. Only one well, RRW-2 was found 

to contain water. Groundwater potentiometric surface data and a sample was collected from RR W-2. 
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Well No. 

RRW-1 

RRW-2 

RRW-3 

RRW-4 

RRW-5 

RRW-6 

RRW-7 

RRW-8 
Notes: 1. 

2. 
3. 

Table 4-3-1. Location and Water Level Data for Wells at SWMU 155 

Northing 1 Easting 1 Elevation 2 Elevation 2 

Brass Top of PVC 
Marker 

3738031.031 384776.011 6318.58 6320.84 

3738039.692 384740.972 6314.87 6317.04 

3737985.256 384707.619 6304.82 6307.26 

3737917.187 384677.742 6298.69 6301.12 

3734731.294 385873.577 6011.09 6013.53 

3734660.524 385871.138 6005.59 6008.11 

3734683.058 385920.922 6005.88 6008.35 

3734647.186 385908.747 6002.6 6004.98 
Uruversal Transverse Mercator Coordmate Systems. Zone 13, NAD83 
Elevations are North American Vertical Datum, 1988 
Measured from brass survey marker 

Total 3 Elevation 3 

Depth Ground-
Well water 

52.00 DRY 
68.00 6252.72 

46.60 DRY 
46.00 DRY 
22.00 DRY 
15.00 DRY 
30.25 DRY 
21.40 DRY 

Date 

9/15/96 

9/15/96 

9115/96 

9/15/96 

9/15/96 

9/15/96 

9/15/96 

9/15/96 

The eight monitoring wells at the munitions burial sites were installed as part of the Groundwater 

Quality Investigation in early 1995. The construction of these monitoring wells were reported to 

deviate from typical monitoring well construction, on the premise that shallow groundwater in the 

vicinity of Red Rio may only be encountered in bedrock fractures, or during percolation through 

overlying alluvial material, in correlation with recharge events. The well design and construction 

was intended to intercept the bottom of the unconsolidated alluvium and the top of bedrock. The 

lower five feet of each well was completed with blank casing and a bottom cap to act as a sump, 

collecting any groundwater migrating through the unconsolidated material or fractures. 

Following well installation, groundwater was reported only in the sump ofRRW-2. 

Water levels measured on 15 September 1996 indicated water again present only at RRW-2, above 

the top of the sump, within the screen interval. A sample of purge water was collected in the event 

the well would not recharge. Following several hours observation, no groundwater recharge was 

observed in well RRW-2, and as a result, the purge water sample was submitted for analysis. Table 

4-3-2 illustrates well parameters recorded during sampling. 
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Table 4-3-2. Field Water Quality Measurements- SWMU 155 

Well No. Date Sampled Temperature pH Conductivity 1 Comments 
eq (/-IS/em) 

RRW-2 9-26-96 18.1 7.57 3170 clear 

Notes: 1. J.LS/cm - microsiemens per centimeter 

4.3.3 Hydrogeologic Conditions 

The geology at SWMU 155 was characterized from stratigraphic descriptions prepared from soil 

borings drilled during the 1995 Groundwater Quality Investigation for monitoring well installation. 

In general, from the surface down to 68 feet, the geology is characterized as thinly bedded units of 

unconsolidated sandy silt and silty sands underlain by fractured siltstone bedrock. 

Groundwater was observed only in one well RRW-2 as presented in Table 4-3-1. Although 

potentiometric information is not available for this area, the local topography suggests a flow 

direction to the west-southwest. 

4.3.4 Previous Groundwater Investigations 

The eight monitoring wells at the munitions burial sites were installed as part of the 1995 

Groundwater Quality Investigation. At the completion of well installation, no samples were 

collected because no groundwater was observed in the wells or sumps. 

In May of 1996, a sample of purge water from RR W-2 was collected in the event the well recharge 

rate was too slow for purging requirements. Allowing a fifteen hour recharge time, little more than 

one foot of water rose in the sump, an insufficient quantity for sampling. The sample of purge water 

was submitted for laboratory analysis for total BTEX, SVOCs, dioxins and furans, 11 selected total 

metals, selected explosive compounds, nitrate plus nitrite, and laboratory pH. This data was 

reviewed and compared with the analytical results from this groundwater monitoring event. 

4-22 



No BTEX compounds, SVOCs, dioxins or furans were detected from well RRW-2 during the May 

1996 sampling program. Detected metals analytes included total barium (0.025 mg/L) and total 

selenium (0.020 mg!L), at levels below NM protection standards. A trace amount of the explosive 

compound RDX (0.112 flg/L) and nitrate plus nitrate (56.9 mg/L) were also reported from 

groundwater at RRW-2. 

4.3.5 Analytical Results from This Investigation 

A sample of well purge water was collected from RRW-2 on 26 September 1996. Due to the small 

volume of water present in the well, no QA or QC sample was taken. The sample from RR W -2 was 

submitted for the analytical parameters shown in Table 1-5-1. One field blank accompanied the 

sample courier for VOC analyses. The results for detected analytes only are shown on Table 4-3-3. 

No VOCs, SVOCs, or explosive residue compounds were detected from the RRW-2 sample. TDS 

was reported as 4,435 mg!L. 

Total concentrations of detected metals include aluminum (1.3 mg/L), boron (0.85 mg/L), calcium 

(616 mg/L), iron (1.1 mg/L), magnesium (276 mg/L), manganese (0.028 mg!L) potassium (7.86 

mg/L), selenium (0.016 mg!L), silicon (12.9 mg/L) strontium (11.5 mg!L and trace amounts of 

vanadium (0.003 mg/L). Only the concentration of total iron exceeded the NM groundwater 

protection standard of 1.0 mg!L. 

The results of the water quality analyses reported elevated boron (0.85 J mg!L), nitrate (51 J mg/L), 

chloride (93.06 mg!L), fluoride (1.29 mg!L), sulfate (2300 mg/L), bicarbonate alkalinity (62 mg/L) 

and total organic carbon (4.0 mg!L). The boron and nitrate concentrations exceeded NM protection 

standards of 0.75 and 10 mg/L respectively, and the concentration of sulfate exceeded the NM 

protection standard of600 mg/L. The detected concentration ofboron is qualified as estimated "f' 

because sample MSD percent recovery was found above the QC criteria. The fluoride concentration 

(1.29 mg/L) approached the NM protection standard of 1.6 mg/L. The remaining analytes were 

below NM protection standards or EPA MCLs, as applicable. 
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Table 4-3-3 Results of Groundwater Analysis 
SWMU 155 Red Rio Former Munitions Burial Sites 

(detected analytes only) 

Parameter/ : • · · Method • :" Uhi~) RRW2-GW1 •:: 

~~\1~l~:~,,_;;,. ;,~.,:::·~J:;;u;·,\,,,,,i:;:,;,;; ··:i~'": 
MethOd·· Units RRW2-GW1 

.·;.,;.,~,:.::.;~. :.: ... ~. ·. '":' ... ' . ' ''"" ·~·~ ' 1 ;c' ::;';~,:~.,~··:::' 
'.;' :, ,;·, 

'' ._,. ·'·' .... ,·,_ _,.~;i~'),:i:~:, ;,i? : ,+.,~:,:;·.,,.,~_, '.:.;:>:.;;~\')· .. , •• •· I 

Total Petroleum Hydrocarbons EPA418.1 MG/L < 0.1 I 

Bicarbonate Alkalinity as HC03- EPA 310. MG/L 62 
Aluminum SW846-60 1 OA MG/L 1.3 Bromide EPA 310. MG/L 0.570 
Boron SW846-6010A MG/L 0.85 J Chloride EPA 325. MG/L 93.06 I 
Calcium SW846-601 OA MG/L 616 Fluoride EPA 340. MG/L 1.29 I 

Iron SW846-60 1 OA MG/L 1.1 Nitrate as N EPA 352. MG/L 51 J 
Magnesium SW846-60 1 OA MG/L 276 pH in Water EPA 150. NA 7.20 
Manganese SW846-601 OA MG/L 0.028 Sulfate EPA 375. MG/L 2300 
Potassium SW846-60 1 OA MG/L 7.86 Total Dissolved Solids EPA 160. MG/L 4435 

' 

Selenium SW846-60 1 OA MG/L 0.016 Total Organic Carbon EPA 415. MG/L 4.0 I 

Silicon SW846-6010A MG/L 12.9 
Sodium SW846-60 1 OA MG/L 119 
Strontium SW846-601 OA MG/L 11.5 

I 

Vanadium SW846-60 1 OA MG/L 0.003 
I - - - -- -·-··-



4.3.6 Conclusion 

With the exception of the absence of trace amounts ofRDX (reported during the May 1996 sampling 

event), the analytical results from sample collected from RRW-2 were generally consistent with the 

findings from the May 1996 groundwater sampling event. No VOCs, SVOCs, TPH or explosive 

compounds were detected. 

Only one metal, total iron was reported to exceed the NM protection standard of 1.0 mg/L at a 

concentration of 1.1 mg/L. Boron (0.85 J mg/L) was reported to be above the NM protection 

standard of0.75 mg/L. Nitrate was found to be significantly above the NM-protection standard of 

10.0 mg/L at a concentration of 51 mg/L. Sulfate concentration (2,300 mg/L) also exceeded the NM 

protection standard of600 mg/L. TDS from RRW-2 was reported as 4,435 mg/L. 

Groundwater measurements were collected again on 18 December 1996. All monitoring wells at 

both munitions burial sites at SWMU 155 were dry. 
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4.4 SWMU ORC- OSCURA BOMBING RANGE MUNITIONS BURIAL SITE 

4.4.1 Unit Description 

Oscura Bombing Range is located at the northeast comer of the missile range, west of Range Roads 

9 and north ofRange Road 12. The bombing range is situated on the eastern alluvium of the Oscura 

Mountains, west of the Mal pais lava flow, and encompasses approximately 26,400 acres which are 

used as a target area for inert munitions drops from aircraft. The munitions burial site is located off 

of an unimproved access road, about four miles west of Range Road 9 and 4 miles north of Range 

Road 12 (Figure 4-4-1). The munitions burial site covers an area of approximately 10 acres and is 

surrounded on the north and west sides by a low berm which channels surface water to a retention 

basin west of the fill area. The exact dates of landfill operations are unknown. 

No potable water supply wells service the bombing range center. When needed, water is hauled by 

tanker truck to a storage tank to the facility. 

4.4.2 Field Data Collection 

Groundwater potentiometric surface data and groundwater samples were collected from one 

upgradient well OMW-4, and three downgradient wells OMW-1, OMW-2 and OMW-3. The four 

monitoring wells were installed as part of the 1995 Groundwater Quality Investigation. 

Approximately 2.5 months following well completion, OMW-2 was reported to be dry. Well 

OMW-2 was found to be dry also during this sampling program. Table 4-4-1 illustrates monitoring 

well location and water level data for SWMU ORC. 

Well No. 

OMW-1 

OMW-2 

OMW-3 

OMW-4 
Notes: 1. 

2. 
3. 

Table 4-4-1. Location and Water Level Data for Wells at Oscura Bombing Range 

Northing 1 Easting 1 Elevation 1 Elevation 1 

Brass Top of PVC 
Marker 

3712061.406 387062.132 4709.55 4711.72 

3711934.772 387218.924 4702.82 4705.29 

3711799.892 387113.042 4698.91 4701.08 

3711914.371 386938.679 4706.50 4708.67 
Uruversal Transverse Mercator Coordmate Systems, Zone 13, NAD83 
Elevations are North American Vertical Datum, 1988 
Measured from brass survey marker 
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Total 3 Elevation 3 

Depth Ground-
Well water 

217.83 4502.63 

215.53 DRY 

199.83 4503.93 

212.83 4508.40 

Date 

10/29/96 

10/29/96 

10/27/96 

10/22/96 
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At least three well volumes were purged from well OMW-4 which recharged immediately. Only one 

to one and a halfwell volumes of groundwater were purged from OMW-1 and OMW-3 prior to 

collection due to extremely slow recharge rate. Table 4-4-2 illustrates well parameters recorded 

during sampling. 

Table 4-4-2. Field Water Quality Measurements at Oscura Bombing Range Monitoring Wells 

Well No. Date Sam pled Temperature pH Conductivity 1 Comments 
(•C) (JIS/cm) 

OMW-1 10-29-96 18.2 6.28 3560 Cloudy 

OMW-2 - - - - Dry, no sample 

OMW-3 10-29-96 18.7 5.75 3690 Slightly cloudy 

OMW-4 10-22-96 15.4 8.15 4020 Clear 

Notes: I. J.LS/cm - microsiemens per centimeter 

4.4.3 Hydrogeologic Conditions 

The geology beneath the Oscura Bombing Range munitions burial site was characterized from 

stratigraphic descriptions from borings drilled for monitoring well installations during the 1995 

Groundwater Quality Investigation. From the surface down to 264 feet, the geology is characterized 

by numerous alternating thinly to thickly bedded units of unconsolidated gravelly clay, clayey silt, 

silty sand and sandy clay. The saturated zone is described as a poorly sorted clayey gravel. 

The static groundwater elevation measured in all wells is presented in Table 4-4-1. In general, depth 

to groundwater ranged from 194.98 feet at OMW-3 to 206.92 at OMW-1. Measured potentiometric 

surface elevations suggest a flow direction to the east (Figure 4-4-2). 

4.4.4 Previous Groundwater Investigations 

Wells OMW-1, OMW-3 and OMW-4 were sampled during the 1995 Groundwater Quality 

Investigation. Data from the previous investigation was reviewed and compared with the analytical 

results from this groundwater monitoring program. 
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No VOCs, SVOCs, pesticides or polychlorinated biphenyls (PCBs) were reported from any of the 

groundwater samples collected in 1995. The explosive compound 2,4,6 trinitrotoluene was reported 

from well OMW -1 at a concentration of 0.190 JJ.g!L. Significant metals concentrations which 

exceeded NM protection standards and/or EPA MCLs included aluminum, barium, chromium, 

cobalt, copper, iron, lead, manganese, and nickel. The most significant concentrations were 

aluminum and iron from well OMW-1 at 1,180 mg!L and 1,190 mg/L respectively. Water quality 

analyses performed only from well sample OMW-1 detected concentrations of chloride, fluoride, 

nitrogen and selected radionuclides. All reported concentrations were below NM protection 

standards and EPA MCLs, as applicable. TDS values ranged from 3,380 to 3,880 mg/L. 

4.4.5 Analytical Results from this Investigation 

Groundwater samples were collected from the three wells at Oscura Bombing Range on 22 and 29 

October 1996. One quality assurance sample and one quality control (duplicate) sample was 

collected from well OMW-4. All samples were submitted for the analytical parameters shown in 

Table 1-5-1. Field blanks accompanied each sample courier for VOC analyses. The analytical 

results for detected analytes only are shown on Table 4-4-3. 

No VOCs, SVOCs, or explosive residue compounds were reported from any of the primary, field 

blanks, QC or QA samples of groundwater at the munitions burial sites. TPH was reported slightly 

above laboratory detection limits in all primary samples. TDS concentrations ranged from 3,140 

mg/L from the OMW-4 QA sample to 4,070 mg/L from sample OMW-3. 

Total concentrations ofboron, calcium, potassium, selenium, silicon, sodium strontium, thallium 

vanadium and zinc were detected in samples from all wells. (Reported concentrations of boron and 

silicon are qualified as estimated "J'' because sample MS/MSD percent recoveries were found above 

the QC criteria). The concentration of selenium (0.045 mg/L) reported for sample OMW-1 

approached the NM protection standard of 0.05 mg/L. 
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Table 4-4-3 Results of Groundwater Analysis 
SWMU ORC Oscura Range Center Munitions Burial Site 



Total aluminum was only reported from samples OMW-1 (0.56 mg/L) and OMW-3 (0.13 mg/L). 

Total arsenic was reported in all except the QA sample, at concentrations less than 0.07 mg/L 

(NM protection standard- 0.1 mg!L). Total chromium was reported only from sample OMW-3 at 

a concentration of 0.949 mg/L, which exceeds the NM protection standard of 0.05 mg/L. Total 

cobalt was reported from wells OMW-1 (0.028 mg/L) and OMW-3 (0.045 mg/L) approaching the 

NM standard of 0.05 mg/L. Total iron was also reported from wells OMW-1 (32 mg/L) and 

OMW-3 (4.35 mg/L), both concentrations exceeding the NM protection standard of 1.0 mg/L. Total 

molybdenum was reported from OMW-3 at 0.034 mg/L, below NM protection standard of 

1.0 mg!L. An elevated concentration oftotal nickel was reported from OMW-3 (4.27 mg/L) which 

exceeds the NM protection standard of 0.2 mg/L. 

The results of the water quality analyses detected bicarbonate alkalinity, chloride, fluoride, bromide 

nitrate and sulfate in all wells. The concentrations of chloride in wells OMW-1 (647 mg/L) and 

OMW-3 (913 mg/L) exceed the NM protection standard of 250 mg/L and the concentration of 

fluoride at OMW-1 (1.64 mg/L) exceeded the NM protection standard of 1.6 mg/L. (Samples 

OMW -4 and OMW -4 QC approached the NM fluoride protection standard at a concentration of 1.38 

and 1.42 mg/L respectively. Nitrate concentrations in all wells (OMW-1 (40 mg/L) and OMW-3 

(23 mg/L) OMW-4 (37 mg/L)) exceeded the NM protection standard of 10 mg/L. Concentrations 

of sulfate ranging from 1,000 mg/L at OMW-3 to 2,030 mg/L from the QA sample at OMW-4, 

exceeded the NM protection standard of 600 mg/L. 

4.4.6 Conclusion 

Groundwater samples were collected from wells OMW -1, OMW -3 and OMW -4 at the Oscura Range 

Center Munitions burial site on 22 and 29 October 1996. No VOCs, SVOCs or explosive residue 

compounds were detected from any of the primary, field blanks, QC or QA samples of groundwater 

at the munitions burial sites. TPH was reported slightly above laboratory detection limits in the 

primary and QC samples, but was not detected in the QA sample. The trace concentrations of TPH 

in each well may be the result of sampling or laboratory procedures, or may be naturally occuring 

hydrocarbon compounds in groundwater. 
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The reported concentrations of calcium, potassium, selenium, silicon, sodium, strontium, vanadium 

and zinc are likely representative of background groundwater levels in the vicinity of Oscura 

Bombing Range. The same is probably true of the elevated concentrations of bromide, chloride, 

fluoride, nitrate and sulfate in this area. 

Significantly elevated concentrations of aluminum and iron which were reported from wells OMW -1 

and OMW-3 during the 1995 Groundwater Quality Investigation, were reported at much lower 

concentrations during this sampling event. However, the reported concentrations of chromium 

(0.949 mg/L), iron (4.35 mg/L) and nickel (4.27 mg!L) at downgradient well OMW-3, which exceed 

the NM protection standards of 0.5 mg/L, 1.0 mg/L and 0.2 mg/L respectively, are generally 

consistent with the 1995 data. The total concentration of iron at OMW -1 (32 mg/L) (the up gradient 

well) also exceeded the NM protection standard of 1.0 mg/L. 
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4.5. SWMU SRC- STALLION RANGE CENTER FORMER LANDFILL 

4.5.1 Unit Description 

Stallion Range Center is located in Socorro County, New Mexico along the northwest boundary of 

the missile range, approximately 120 miles north of the WSMR Main Post. Stallion Range Center 

is situated along the eastern flank of the Cerro de la Compana Mountains, within the Jomada del 

Muerto basin. Stallion Range Center functions as a technical support area for the monitoring and 

evaluation of long-range missile tests. 

The landfill area is located about 1 mile south of the Stallion Range Center gate, and is divided into 

the former landfill area, and the present landfill area (Figure 4-5-1 ). The original or former landfill 

is located north of the active landfill, and is designated as the SWMU site monitored for this 

program. This site is approximately 5 acres in area and consists of five filled cells which were 100 

feet long and 15 feet wide. Material disposed in the original landfill consisted of typical office and 

kitchen trash and yard waste from the Stallion Range Center grounds. The active landfill is 

monitored as part of the WSMR Solid Waste Management program and is not included as part of 

this SWMU. 

Stallion Range Center obtains its water from one supply well. The well draws water from the 

alluvial deposits from the Jomada del Muerto Basin. Water from this aquifer is processed through 

a desalinization plant prior to use, due to elevated total dissolved solids content. 

4.5.2 Field Data Collection 

Groundwater potentiometric surface data and groundwater samples were collected from one 

background well SRM-1, and three wells in the vicinity of the former landfill SRW-1, SRW-2 and 

SRW-3. Table 4-5-1 illustrates monitoring well location and water level data at the former landfill. 
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Table 4-5-1. Location and Water Level Data for Wells at Stallion Range Center Landfill 

Well No. 

SRM-1 

SRW-1 

SRW-2 

SRW-3 
Notes: I. 

2. 
3. 

Northing 1 Easting I Elevation 2 Elevation 2 

Brass Top of PVC 
Marker 

3742880.115 347161.606 4930.41 4932.63 

3741906.666 346732.535 4936.81 4939.16 

3741841.443 346931.178 4905.88 4908.01 

3741739.950 346896.763 4909.41 4911.66 
Uruversal Transverse Mercator Coordmate Systems, Zone 13, NAD83 
Elevations are North American Vertical Darum, 1988 
Measured from brass survey marker 

Total 3 Elevation 3 

Depth Ground-
Well water 

274.78 4730.33 

228.50 4737.56 

202.00 4736.78 

198.30 4736.66 

Date 

1017/96 

10/8/96 

1017/96 

10/8/96 

Wells SRW-1, SRW-2 and SRW-3 possess dedicated submersible pumps which were used for 

purging and sampling. At least three well volumes of groundwater were purged prior to sample 

collection, or until water temperature, pH and conductivity remained within a ten percent variance. 

Table 4-5-2 illustrates well parameters recorded during sampling. 

Table 4-5-2. Field Water Quality Measurements - Stallion Range Center Landfill 

Well No. Date Sampled Temperature pH Conductivity 1 Comments 
(OC) (,...S/cm) 

SRM-1 10-8-96 21.5 8.95 3750 clear 

SRW-1 10-9-96 24.5 7.58 4380 clear 

SRW-2 10-8-96 21.9 7.85 3460 clear 

SRW-3 10-9-96 22.0 7.13 4200 clear 

Notes: 1. flS/cm - microsiemens per centimeter 

4.5.3 Hydrogeologic Conditions 

The geology beneath the Stallion Range Center landfill has been characterized from stratigraphic 

borings drilled for monitoring well installations during the 1995 Groundwater Quality Investigation. 

In general, from the ground surface down to approximately 230 feet, the geology is characterized 

by numerous alternating thinly to thickly bedded units of unconsolidated volcaniclastic sands and 

gravels, sandy and silty clay with gypsum, and gravelly clay with gypsum, with occasional sandy 

gravel lenses. The zone of saturation (screen interval) is characterized as poorly sorted sandy gravel 

with clayey, gypsiferous gravelly sand. 
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The static groundwater measured in all wells is presented in Table 4-5-1. In general, depth to 

groundwater ranged from 169.10 feet at SRW-2 to 200.08 feet and SRM-1. Potentiometric surface 

elevations suggest a gradient to the east-southeast (Figure 4-5-2). 

4.5.4 Previous Groundwater Investigations 

The three SR W monitoring wells at the former landfill were installed and sampled as part of the 

1995 Groundwater Quality Investigation. The background well, SRM-1 was constructed and 

sampled in July, 1996 to serve as an up gradient location for the monitoring wells at the Stallion 

Range Center desalinization pond and sewage lagoons. 

No SVOCs, pesticides/PCBs or TPH were detected from the 1995 SRW and 1996 SRM well 

samples. One VOC, toluene was reported right at detection limits (1 J.LgiL) from the SRM-1 1996 

sampling event. The trace concentration of toluene was attributed to laboratory error rather than 

representative of groundwater conditions. Reported total metals included aluminum, barium, 

boron, calcium, chromium, iron, magnesium, manganese, nickel, selenium, silicon, and strontium 

at some or all of the wells. Only manganese was reported to exceed NM groundwater protection 

standard (0.2 mg/L) at wells SRW-1 and SRW-3 at a concentration of 0.524 mg/L and 0.794 

respectively. 

TDS values reported from the 1995 Groundwater Quality Investigation at the SR W wells ranged 

from 258 to 319 mg!L, concentrations which appear to be erroneous. The IDS value for SRM-1 was 

reported as 3,270 mg/L at SRM-1, a value which is more representative for this area. 

Water quality analyses were available only for well samples SR W -1 and SRM -1. Concentrations 

of bromide, chloride, fluoride, sulfate and nitrate were reported, all below NM protection standards 

and EPA MCLs, as applicable. 
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4.5.5 Analytical Results from this Investigation 

Groundwater samples were collected from the four wells at Stallion Range Center on 8-9 October 

1996. One quality assurance sample and one quality control (duplicate) sample was collected from 

SRW-02. The primary samples from SRW-1 and SRW-3 were recollected and resubmitted to the 

analytical laboratory on 30 December after it was learned the original samples were misplaced by 

the express delivery service. All samples were submitted for the analytical parameters shown on 

Table 1-5-1. Field blanks accompanied each sample courier for VOC analyses. The results for 

detected analytes only are shown on Table 4-5-3. 

No VOCs or SVOCs were detected from any of the SRW/SRM wells at the former landfill. Low 

concentrations ofTPH were reported from SRW-01 (0.29 mg/L), SRW-02 (0.27 mg/L) and 

SRW-02 QA (0.6 mg/L). One explosive compound, HMX, was reported from well SRW-03 at a 

concentration of 0.634 Jlg/L. IDS concentrations ranged from 3,000 mg/L from the SRW-02 QA 

sample to 3,690 mg/L from the SRM-01 well. 

The metals analysis results for the primary sample from SRW-02 do not agree with the results from 

the QC sample for SRW -02. A review of all primary and QC data indicates the metals analysis was 

the only parameter affected; all other analytes were in general agreement with the QC data. It is 

suspected the primary sample container for SR W -02 may have been accidentally mislabeled in the 

laboratory. 

Total concentrations of aluminum, barium, boron, calcium, iron, magnesium, manganese, potassium, 

silicon, sodium, strontium, vanadium and zinc were reported from some or all the wells. The 

concentrations of total iron at SRW-01 (1.05 mg/L) and the QC (1.2 J mg/L) and QA (1.0 mg/L) 

samples from SRW-02 were found to exceed the NM protection standard of 1.0 mg/L. The 

concentrations oftotal manganese from the QC sample from SRW-02 (0.322 J mg/L), from, the QA 

sample from SRW-02 (0.270 mg/L) and from the SRW-03 sample (1.19 mg/L) were found to exceed 

the NM protection standard of0.2 mg/L. 
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Table 4-5-3 Results of Groundwater Analysis 
SWMU SRC Stallion Range Center Former Sanitary Landfill 

(detected analytes only) 

Parameter 
),j: -r-<'::i- ,-, 

,M,::hod 'Units ~S~M,0,1~~~1 · ~l~~.:~~~L;.·~,:Ji,~m~~?111~:: .....•. JJ~~~~~~1~,~~~~~~GW1-~~~~~~3-Gw1 

Total Petroleum Hydrocarbons EPA 418.1 IMG/L I < 0.1 0.29 I 0.27 I < 0.1 I 0.6 I < 0.1 

HMX EPA 8330 UG/L < 0.400 < 0.400 < 0.400 < 0.400 < 0.400 0.634 

Aluminum SW846-6010A IMG/L < 0.20 1.08 < 0.10 UJ 0.94 J 0.5 0.19 
Barium SW846-6010A IMG/L < 0.02 0.022 < 0.01 0.021 0.03 0.016 
Boron SW846-6010A IMG/L 0.82 J 0.48 < 0.10 UJ 0.57 J 0.4 0.52 
Calcium SW846-6010A IMG/L 544 489 45.9 J 515 J 434 467 
Chromium SW846-6010A IMG/L < 0.02 < 0.01 < 0.01 0.022 < 0.020 0.013 
Iron SW846-6010A IMG/L < 0.20 1.05 < 0.10 UJ 1.2 J 1.0 0.54 
Magnesium SW846-6010A IMG/L 129 141 14.7 J 158 J 138 141 
Manganese SW846-6010A IMG/L 0.052 0.042 0.029 J 0.322 J 0.270 1.19 
Nickel SW846-6010A IMG/L < 0.08 < 0.04 < 0.04 UJ 0.17 J 0.10 0.046 
Potassium SW846-6010A IMG/L 14 14 < 1.0 UJ 12 J 9.2 13 
Selenium SW846-6010A IMG/L < 0.010 < 0.005 < 0.005 UJ 0.014 J 0.005 < 0.005 
Silicon SW846-6010A IMG/L 6.3 17.9 1.6 J 17.1 J 13.6 12.3 
Sodium SW846-6010A IMG/L 438 333 26.2 J 334 J 270 345 
Strontium SW846-6010A IMG/L 9.29 5.4 0.45 J 4.36 J 3.2 4.5 
Vanadium SW846-601 OA I MG/L 0.006 0.009 0.001 J 0.007 J 0.014 < 0.001 
Zinc SW846-6010A IMG/L < 0.04 0.097 < 0.02 J 0.2 J 0.1 0.15 

Bicarbonate Alkalinity as HC03- I EPA-31 0.1 MG/L 20 27 28 28 48.2 34 
Carbonate Alkalinity as C03-- IEPA-9056 MG/L 4.8 < 2.4 < 1.2 < 1.2 < 2.0 < 2.4 
Bromide IEPA-310.2 MG/L 0.50 0.50 0.5 0.48 < 0.50 0.52 
Chloride I EPA 325.3 MG/L 45.3 42.5 40.3 41.7 < 0.50 39 
Fluoride I EPA 340.2 MG/L 0.57 0.52 0.50 0.50 < 0.50 0.60 
Nitrate as N I EPA 352.1 MG/L 1.8 2.90 1.8 2.3 1.7 1.36 
pH in Water I EPA 150.1 MG/L 8.90 7.98 7.60 7.64 7.8 7.42 
Sulfate I EPA 375.4 MG/L 2250 2600 2000 2000 2260 2600 
Total Dissolved Solids I EPA-160 .1 MG/L 3690 3520 3430 3420 3000 3470 
Total Organic Carbon IEPA-415.1 MG/L < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 



Concentrations of total chromium were reported from the QC sample from SRW-02 (0.022 mg!L) 

and primary sample SRW-03 (0.013 mg!L), both below the NM protection standard of0.05 mg!L. 

Total nickel was reported from the QC (0.17 J mg!L) and QA (0.10 mg!L) samples from SRW-02 

and from sample SRW-03 (0.046 mg!L) all below the NM protection standard of0.2 mg!L. 

The results of the water quality analyses detected bicarbonate alkalinity, bromide, chloride, fluoride, 

nitrate, and sulfate in all wells. The concentrations of sulfate ranged from 2,000 mg!L at SRW-02 

to 2,600 mg!L at SRW-01 and SRW-03, exceeding the NM protection standard of600 mg!L. All 

other reported water quality analytes were below NM protection standards. 

4.5.6 Conclusion 

Groundwater samples were collected from the former Stallion Range Center monitoring wells on 

8-9 October 1996. The primary samples from SRW-1 and SRW-3 were recollected and resubmitted 

to the analytical laboratory on 30 December after it was learned the original samples were misplaced 

by the express delivery service. 

No VOCs or SVOCs were reported from any of the samples. Low concentrations of TPH were 

reported from SRW-01 (0.29 mg!L), SRW-02 (0.27 mg!L) and SRW-02 QA (0.6 mg!L). 

One explosive compound, HMX, was reported from well SRW-03 at a concentration of 0.634J.lg/L. 

There is· no NM groundwater protection standard or EPA MCL for HMX. The EPA DWEL 

(Drinking Water Equivalent Level) for HMX is 2,000 J.lg/L. The DWEL is defined as the lifetime 

exposure concentration which is protective of adverse, non-cancer health effects, that assumes all 

of the exposure to a contaminant is from a drinking water source. The concentration of HMX 

reported from the SRW-03 sample is well below this concentration. The RID for HMX of 

0.05 mg/kg/day. The RID is defined as the estimate of daily exposure to the human population 

that is likely to be without appreciable risk of deleterious effects. The concentration of explosive 

compound reported from well SRW-3 are well below these levels 
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IDS concentrations ranged from 3,000 mg!L from the SRW-02 QA sample to 3,690 mg!L from the 

SRM-01 well. 

The total concentrations of iron at SRW-01 (1.05 mg/L) and the QC (1.2 J mg/L) and QA (1.0 

mg!L) samples from SRW-02 were found to exceed the NM protection standard of 1.0 mg/L. The 

concentrations oftotal manganese from the QC sample from SRW-02 (0.322 J mg/L), from, the 

QA sample from SRW-02 (0.270 mg!L) and from the SRW-03 sample (1.19 mg!L) were also found 

to exceed the NM protection standard of 0.2 mg/L. 

The elevated sulfate concentrations reported from all samples are likely reflective of background 

conditions due to the gypsum-rich silts and clays observed in soil samples at the saturated zone. 
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5. SCOPE OF WORK VARIANCES 

This section provides a summary of the field work performed during the SWMU Groundwater 
Sampling Program and illustrates if any variation in the work was conducted. 

5.1 Group I SWMU Sites 

SWMU 63 - Former Main Post Landfill No. 1 

WELL SAMPLE SAMPLES COMMENTS 
DATE 

MW-03 9-16-96 Primary, QC No deviations from SOW. 

MW-06 9-17-96 Primary, MS/MSD No deviations from SOW. 

MW-11 9-16-96 Primary, QA No deviations from SOW. 

MW-12 9-17-96 Primary No deviations from SOW. 

SWMU 64 - Former Main Post Landfill No. 2 

WELL SAMPLE SAMPLES COMMENTS 
DATE 

MW-01 9-18-96 Primary, QC, No deviations from SOW. 
MS/MSD 

MW-02 9-18-96 Primary, QA No deviations from SOW. 

MW-09 9-19-96 Primary No deviations from SOW. 

MW-10 9-19-96 Primary No deviations from SOW. 

SWMU 65 - Former Main Post Landfill No. 3 

WELL SAMPLE SAMPLES COMMENTS 
DATE 

MW-04 9-10-96 Primary, MS/MSD No deviations from SOW. 

MW-05 9-10-96 Primary, QC No deviations from SOW. 

MW-07 9-09-96 Primary, QA No deviations from SOW. 

MW-08 9-09-96 Primary No deviations from SOW. 
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5.1 Group I SWMU Sites (cont.) 

SWMU 66-78 - Main Post Sewage Treatment Plant 

WELL SAMPLE SAMPLES COMMENTS 
DATE 

SMW-01 9-11-96 Primary, QA Collected sample for total cyanide at request of 
NRES-E TI 

SMW-02 9-12-96 Primary, MSIMSD Collected sample for total cyanide at request of 
NRES-E TI 

SMW-03 9-12-96 Primary, QC Collected sample for total cyanide at request of 
NRES-E TI 

SMW04 9-12-96 Primary Collected sample for total cyanide at request of 
NRES-E TI 

SWMU 101- Temperature Test Facility 

WELL SAMPLE SAMPLES COMMENTS 
DATE 

. 

E-1 10-24-96 Primary No deviations from SOW, well purged and sampled 
with representative from Cortez III. 

E-2 10-23-96 Primary No deviations from SOW, well purged and sampled 
with representative from Cortez III. 

E- 3 10-21-96 Primary, QA, QC No deviations from SOW, well purged and sampled 
with representative from Cortez III. 

E-4 10-22-96 Primary, MSIMSD No deviations from SOW, well purged and sampled 
with representative from Cortez III. 

5.2 GROUP II SWMU SITES 

SWMU 27-30:.. HELSTF Wastewater Lagoons 

WELL SAMPLE SAMPLES COMMENTS 
DATE 

HMWOI 9-10-96 Primary No deviations from SOW. 

HMW02 9-9-96 Primary, QA No deviations from SOW. 

HMW03 9-9-96 Primary No deviations from SOW. 

HMW04 9-10-96 Primary, QC No deviations from SOW. 
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5.2 GROUP II SWMU SITES (cont.) 

SWMU 38-39 - HELSTF Construction Landfills 

WELL SAMPLE SAMPLES COMMENTS 
DATE 

HMW29 10-3-96 Primary, QC, No deviations from SOW. 
MS/MSD 

HMW32 10-2-96 Primary No deviations from SOW. 

HMW33 10-3-96 Primary No deviations from SOW. 

HMW34 10-3-96 Primary No deviations from SOW. 

HMW35 10-3-96 Primary, QA No deviations from SOW. 

SWMU 142- HELSTF Cleaning Facility 

WELL DATE SAMPLES COMMENTS 

HCF-04 9-11-96 Primary, MS/MSD Well purged for sampling by USGS immediately 
prior to our sampling. Resampled on 9-13-96 due to 
broken trip blank with 9-11-96 sample. 

HCF-06 9-11-96 Primary Well purged for sampling for USGS immediately 
prior to our sampling. No deviations from SOW. 

DRW-06 9-13-96 Primary No deviations from SOW. 

HMW-10 9-11-96 Primary, QA No deviations from SOW. 

HMW-13 9-10-96 Primary No deviations from SOW. 

HMW-36 9-16-96 Primary Collection of complete sample volume required two 
days due to extremely slow well recharge rate. 

HMW-37 9-13-96 Primary, QC No deviations from SOW. 

HMW-47 9-12-96 Primary No deviations from SOW. 
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5.2 GROUP II SWMU SITES (cont.) 

SWMU 143- HELSTF Chromium Spill Site 

WELL SAMPLE SAMPLES COMMENTS 
DATE 

HMW-11 9-18-96 Primary, QC No deviations from SOW. 

HMW-39 9-20-96 Primary, MS/MSD No deviations from SOW. 

HMW-41 9-20-96 Primary, QA No deviations from SOW. 

HMW-42 10-2-96 Primary This well not included in original SOW. Added at 
the request oftbe NRES-E Tl. Sampled for full 
analyte list. 

HMW-43 9-18-96 Primary No deviations from SOW. 

SWMU 144 - HELSTF LSTC Wastewater Discharge Area 

WELL SAMPLE SAMPLES ·····COMMENTS 
DATE 

HMW-07 10-2-96 Primary, MS/MSD No deviations from SOW. 

HMW-26 10-2-96 Primary, QC, QA No deviations from SOW. 

HMW-28 10-2-96 Primary No deviations from SOW. 

5.3 GROUP 3 SWMU Sites 

SWMUs 114 and liS- Rhodes Canyon Range Center Former Landfills 

. 
WELL SAMPLE SAMPLES COMMENTS 

DATE 

RMW-01 10-11-96 Primary No deviations from SOW. 

RMW-02 10-10-96 Primary No deviations from SOW. 

RMW-03 10-9-96 Primary, QC Samples lost during shipping, resampled onl2-30-
96. 

RMW-04 10-10-96 Primary, QA No deviations from SOW. 
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5.3 GROUP 3 SWMU SITES (cont.) 

SWMU 153- Hazardous Test Area Former Munitions Burial Site 

WELL DATE SAMPLES COMMENTS 

HTA- 03 9-24-96 Primary This is the water supply well for the Hazardous Test 
Area. Water level measurements could not be 
taken due to sealed wellhead. 

HTA 11 9-25-96 Primary, MS/MSD No deviations from SOW. 

HTA 12 9-25-96 Primary, QC, QA No deviations from SOW. 

HTA 13 9-26-96 Primary No deviations from SOW. 

HTA 14 9-24-96 Primary No deviations from SOW. 

SWMU 155- Red Rio Former Munitions Burial Sites 

WELL SAMPLE SAMPLES COMMENTS 
DATE 

RRW-1 9/26/96 None Well dry 

RRW-2 9-26-96 Primary No recharge following purge. Sample of purge 
water submitted for analysis. Insufficient 
groundwater volume for QC, QA or MS/MSD 
samples. 

RRW-3 9126/96 None Well dry 

RRW-4 9/26/96 None Well dry 

RRW-5 9/26/96 None Well dry 

RRW-6 9/26/96 None Well dry 

RRW-7 9/26/96 None Well dry 

RRW-8 9/26/96 None Well dry 
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5.3 GROUP 3 SWMU SITES (cont.) 

SWMU ORC- OSCURA RANGE CENTER MUNITIONS BURIAL SITE 

WELL DATE SAMPLES COMMENTS 

OMW-1 10-29-96 Primary, QA, QC, No deviations from SOW. 
MS/MSD 

OMW-2 10/29/96 None Well dry 

OMW-3 10-22-96 Primary No deviations from SOW. 

OMW-4 10-22-96 Primary No deviations from SOW. 

SWMU SRC- STALLION RANGE CENTER 

WELL SAMPLE SAMPLES COMMENTS 
DATE 

SRM -01 10-8-96 Primary No deviations from SOW. 

SRW- 01 10-9-96 Primary, MS/MSD Samples lost during shipping, resampled on 
12/30/96. 

SRW -02 10-8-96 Primary, QC, QA No deviations from SOW. 

SRW- 03 10-9-96 Primary Sample lost during shipping, resampled on 
12/30/96. 

5-6 



6. REFERENCES 

Cruz, R.R., 1984. Annual Water-Resources Review, White Sands Missile Range, New Mexico, 
U.S. Geological Survey, Open-File Report 85-645. 

Environmental Science and Engineering, Inc., 1996. Draft Groundwater Quality Investigation 
Report of the Groundwater Monitoring Program for White Sands Missile Range. 

Geoscience Consultants Ltd., 1987. Final Contamination Assessment Report, Temperature Test 
Facility, White Sands Missile Range, New Mexico. 

IT Corporation, 1992a. Final RCRA Facility Investigation (RFI) Report, Appendix II, III, and 
IV Sites, White Sands Missile Range, New Mexico." 

IT Corporation, 1992c. Final HELSTF Groundwater Assessment, White Sands Missile Range. 

MEV ATEC Corporation, 1996. Results of Groundwater Sampling and Analysis, Red Rio 
Munitions Burial Sites, White Sands Missile Range. 

New Mexico Environment Department, 1995. New Mexico Drinking Water Regulations, New 
Mexico Drinking Water Bureau, Title 20, Chapter 7, Part 1. 

New Mexico Water Quality Control Commission, 1995. New Mexico Water Quality Control 
Commission Regulations 

Radian Corporation, 1995. Stallion Range Landfill Background Groundwater Monitoring Plan, 
White Sands Missile Range, Draft Report. 

Sverdrup Environmental, Inc., 1994. Phase II RCRA Facility Investigation, Appendix I, II, III 
and IV Sites, White Sands Missile Range, New Mexico. 

U.S. Environmental Protection Agency, 1990, 40 CFR Parts 264, 265, 270 and 271, "Corrective 
Action for Solid Waste Management Units (SWMUs) at Hazardous Waste Management 
Facilities. 

U.S. Environmental Protection Agency, 1995. Drinking Water Regulations and Health 
Advisories, Office ofWater. 

U.S. Environmental Protection Agency, 1989. RCRA HSWA Permit for U.S. Army White 
Sands Missile Range, I.D. No. NM 2750211235, Washington, DC. 

6 - 1 



6. REFERENCES (cont.) 

U.S. Environmental Protection Agency, Region VI. 1988. RCRA Facility Assessment PR!VSI 
Report, White Sands Missile Range, New Mexico, EPA ID No. NM 2750211235, 
prepared by A.T. Kearney, Inc. Alexandria, VA, for the U.S. Environmental Protection 
Agency, Region VI. 

U.S. Environmental Protection Agency, 1994. SW-846, Test Methods for Evaluating Solid 
Waste: Physical/Chemical Methods, U.S. EPA, Office of Solid Waste and Emergency 
Response, second update to 3rd edition. 

U.S. Environmental Protection Agency, 1983. Methods for Chemical Analysis of Water and 
Wastes; EPA Publication No. 600/4-79-020, March 1983. 

6-2 



APPENDIX A 

CHEMICAL DATA QUALITY REPORT 



CHEMICAL DATA QUALITY REPORT 

for the 

GROUNDWATER SAMPLES COLLECTED 

at 

WHITE SANDS MISSILE RANGE, NEW MEXICO 

Prepared for: 

MEVATEC CORPORATION 

Prepared by: 

Sverdrup Environmental, Inc. 

St. Louis, Missouri 

December 1996 



TABLE OF CONTENTS 

1.0 INTRODUCTION ................................................. 1-1 

1.1 Analytical Laboratories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-2 

1.2 Analytical Methods ........................................ 1-3 

1.3 Data Quality Objectives .............. , . . . . . . . . . . . . . . . . . . . . . . 1-3 

1.3.1 Accuracy .......................................... 1-3 

1.3 .2 Precision . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-4 

1.3.3 Comparability ...................................... 1-5 

1.3 .4 Representativeness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-6 

1.3 .5 Sensitivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-6 

1.4 Data Qualifier Definitions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-7 

2.0 VOLATILE ORGANIC COMPOUNDS ................................ 2-1 

2.1 Accuracy ................................................ 2-1 

2.2 Precision . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-1 

2.3 Representativeness ......................................... 2-2 

2.4 Comparability ............................................ 2-3 

2.5 Sensitivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-4 

2.6 Conclusions .............................................. 2-5 

3.0 SEMI-VOLATILE ORGANIC COMPOUNDS ........................... 3-1 

3.1 Accuracy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-1 

3.2 Precision ................................................. 3-2 

3.3 Representativeness ......................................... 3-3 

3.4 Comparability ............................................ 3-3 

3.5 Sensitivity ............................................... 3-4 

3.6 Conclusions .............................................. 3-4 

4.0 EXPLOSIVE COMPOUNDS ......................................... 4-1 



4.1 

4.2 

4.3 

4.4 

4.5 

4.6 

Accuracy ................................................ 4-1 

Precision . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-1 

Representativeness ......................................... 4-2 

Comparability ............................................ 4-2 

Sensitivity ............................................... 4-2 

Conclusions .............................................. 4-3 

5.0 TOTAL PETROLEUM HYDROCARBONS ............................. 5-1 

5.1 Accuracy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-l 

5.2 Precision . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-l 

5.3 Representativeness ......................................... 5-2 

5.4 Comparability ............................................ 5-2 

5.5 Sensitivity ............................................... 5-2 

5.6 Conclusions .............................................. 5-3 

6.0 MISCELLANEOUS WATER QUALITY PARAMETERS .................. 6-1 

6.1 Accuracy ................................................ 6-1 

6.2 Precision ................................................. 6-1 

6.3 Representativeness ......................................... 6-2 

6.4 Comparability ............................................ 6-2 

6.5 Sensitivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-4 

6.6 Conclusions .............................................. 6-4 

7.0 METALS ......................................................... 7-1 

7.1 Accuracy ................................................ 7-1 

7.2 Precision . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-4 

7.3 Representativeness ......................................... 7-5 

7.4 Comparability ............................................ 7-5 

7.5 Sensitivity ............................................... 7-7 

7.6 Conclusions .............................................. 7-7 



8.0 DATA EVALUATION SUMMARY ..................................................... S-1 



LIST OF TABLES 

Table 1-1 

List ofEpisode Numbers ......................................... 1-2 

Table 2-1 

Field and QC Duplicate Samples for Volatiles, Semi-Volatiles, Explosive 

Compounds, TPH, Metals, and Miscellaneous Parameters ............... 2-2 

Table 2-2 

Field and QA Duplicate Samples for Volatiles, Semi-Volatiles, Explosive 

Compounds, TPH, Metals, and Miscellaneous Water Quality Parameters ... 2-3 

Table 2-3 

Field and Quality Assurance Sample Result Disagreements for 

VOC Analyses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-4 

Table 5-1 

Field and Quality Control Sample Result Disagreements for . . . . . . . . . . . . . 5-1 

Table 5-2 

Field and Quality Assurance Sample Result Disagreements for 

TPH Analyses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-2 

Table 6-1 

Field and Quality Control Sample Result Disagreements for 

Water Quality Parameters 

Table 6-2 

Field and Quality Assurance Sample Result Disagreements for 

Water Quality Parameters 

Table 7-1 

Field and Quality Control Sample Result Disagreements for 

6-2 

6-3 

Metals Analyses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-4 

Table 7-2 

Field and Quality Assurance Sample Result Disagreements for 

Metals ....................................................... 7-6 



c 
CLP 

EB 

ICP 

LCS 

LCSD 

MRD 

MS 

MSD 

PDP 

PQL 

QA 

QC 

RPD 

RS 

SvE 

svoc 
TB 

USEPA 

voc 

LIST OF ACRONYMS/ ABBREVIATIONS 

Completeness 

Contract Laboratory Program 

Equipment Rinsate 

Inductively Coupled Plasma 

Laboratory Control Sample 

Laboratory Control Sample Duplicate 

Missouri River Division 

Matrix Spike 

Matrix Spike Duplicate 

PDP Analytical Services 

Practical Quantitation Limit 

Quality Assurance 

Quality Control 

Relative Percent Difference 

Equipment Rinsate 

Sverdrup Environmental, Inc. 

Semi-Volatile Organic Compounds 

Trip blank 

United States Environmental Protection Agency 

Volatile Organic Compound 



1.0 INTRODUCTION 

This Chemical Data Quality Report (CDQR) presents an evaluation of the quality of the 

analytical data generated in support of the groundwater sampling at White Sands Missile 

Range in New Mexico. 

Sverdrup Environmental, Inc. (SvE) personnel have reviewed the data presented for al! 

samples indicated in the Laboratory Report. This data has been evaluated utilizing the 

"USEPA Contract Laboratory Program National Functional Guidelines for Organic/ 

Inorganic Data Review," U.S. Environmental Protection Agency (USEPA), February, 1994 

as general guidelines. It is important to note that strict adherence to these validation 

protocols is impossible since both documents were developed for use in the USEP A Contract 

Laboratory Program (CLP) and apply specifically to the published CLP analytical 

methodologies and may not be fully applicable to the referenced analytical methodology. 

However, no published data evaluation protocol exists for the referenced analytical 

methodology, and sufficient parallels exist between the analytical methods to allow the CLP 

validation protocols to provide documented guidance. Data evaluation is also based on the 

referenced analytical protocols quality assurance (QA) and quality control (QC) requirements 

and utilizing good professional judgement. 

Analytical data in this report were reviewed to determine usability of results. The findings 

of this evaluation were presented in the Data Quality Narratives. They were intended to 

present a compilation of laboratory QC results found outside project acceptance criteria and 

an assessment of the potential impact those results had on the analytical data. Where 

necessary, sample results have been qualified to reflect the specific findings of this 

evaluation and annotated analytical results summaries are included with this report. 

This review assumes analytical results are correct as reported and merely provides an 

interpretation of the reported quality control results available in the laboratory deliverable. 
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The samples were divided into three groups. Each group of samples was reported in a 

separate data package. Table 1-1, lists the episode numbers included in each data package. 

No raw data of any kind was available for this review and it is the responsibility of the 

laboratory to assure the accuracy of the reported QC results. The data end-user is urged to 

review the specific fmdings and associated data qualifications presented in this report before 

utilizing the data for decision-making. 

Table 1-1 

List of Episode Numbers 

Data Package Number Group Number Episode Numbers 

1 I 3561,3565,3568,3575, 

3581,3584,3588,3591, 

and 3608. 

2 2 3562,3566,3569,3574, 

3578,3582,3587,3595, 

3617, 3619, and 3621. 

3 3 3599,3602,3606,3611, 

3624,3630,3636,3647, 

3648,3650,365l,and 

3659. 

1.1 Analytical Laboratories 

PDP Analytical Services (PDP) in Spring, Texas served as the primary analytical laboratory 

for the field investigation. All sample parameters were analyzed by PDP, with the exception 

of explosive compounds and bromide. The explosives and bromides were sub-contracted 

to Inchcape Testing Services in Dallas, Texas. 
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1.2 Analytical Methods 

All required analyses and QA/QC analyses were performed according to the requirements 

ofSW-846, "Test Methods for Evaluating Solid Waste", 3rd Edition and the "Methods for 

Chemical Analysis of Water and Wastes," EPA-600/4-79-020. Specific test methods for 

each parameter class are discussed in the respective section of the validation report. 

1.3 Data Quality Objectives 

The data quality objectives are discussed in each section of the data validation report. The 

data quality objectives are qualitative and quantitative statements which specify the quality 

of the data required to meet the goals of the site characterization, risk assessment, and 

remedial design. The data developed during the remedial investigation must meet the chosen 

objectives for accuracy, precision, completeness, representativeness, and sensitivity. These 

objectives are discussed in detail in the following subsections. 

1.3.1 Accuracy 

Accuracy is the degree to which a measurement agrees with the actual value, i.e., the amount 

of measurement bias. Accuracy is expressed as a percent recovery of a known concentration 

of reference material. The accuracy of an analytical procedure is determined by the addition 

of a known amount of material (matrix spike) to a field sample matrix or a standard matrix. 

A standard matrix is made up of distilled water or sterile, clean soil with approximately the 

same physical properties as the field samples. The field sample matrix is described as all 

components ofthe sample mixture except the analyte of interest. Matrix spiking shows how 

the sample matrix-analyte chemical interactions affect the analytical results. The matrix 

behavior of the spiked field sample should be comparable to the matrix of the original 

sample. After analysis for the spike is completed, the accuracy of the procedure is expressed 

as a percent recovery as shown by the following equation: 
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where: 

Percent Recovery = 

Co 
cl 

c2 

= 
= 

= 

amount of analyte added to the sample matrix, 
amount of analyte present in the unspiked sample 
matrix (equal to zero for the standard matrix), 
amount of spiked material recovered in the analysis. 

Typically, the amount of a reference analyte spiked into a field sample matrix is specified 

by the laboratory quality control program, or 3 to 5 times the background concentration of 

the analyte in the sample matrix. Samples cannot be spiked for all organic compounds which 

could possibly exist in the field sample matrix. However, a set of representative compounds, 

each of whose physical and chemical properties are similar, is used in matrix spike analysis. 

Acceptable recovery ranges for each class of organic compounds are discussed in the 

appropriate section of the validation report. 

1.3.2 Precision 

Precision is a measure of the degree of reproducibility of an analytical value and is used as 

a check on the quality of the sampling and analytical procedures. Precision is determined 

by analyzing duplicate samples. The significance of a precision measurement depends on 

whether the sample is a field duplicate, lab duplicate, or a matrix spike duplicate. Field 

duplicates are taken at the rate of I duplicate for every I 0 primary samples collected. 

Precision is determined by calculation of a relative percent difference (RPD) between 

duplicate concentrations or recoveries of a sample component, relative to the average of 

those values: 

where: 
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RPD= 
IC2-Ctl 

----X 100 

= analyte concentration (or recovery) in the sample, 
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= 

and I I = 

analyte concentration (or recovery) in the sample 
duplicate, 
an absolute value (It is customary to express RPD as 
a positive number). 

No formal criteria is available for determining acceptable field duplicate RPDs. However, 

duplicate results which differ by more than a factor ofthree (RPD > 100) are considered to 

be in 'disagreement' for solid sample matrices and duplicate results which differ by more 

than a factor of two (RPD > 67) are considered to be in 'disagreement' for liquid sample 

matrices. In the special case where one or both sample results are less than five times the 

reported detection limit, a difference of± 3 times the reported detection limit is used as the 

evaluation criteria. Duplicate results are considered to be in 'major disagreement' if they 

differ by more than a factor of 10 (RPD > 164) for solids and by more than a factor of five 

(RPD > 133) for liquids. Duplicate samples found in disagreement do not necessarily 

indicate an error has been made or inappropriate procedures used. Factors including the 

natural variability of the sample matrix, high analyte concentrations, or the presence of 

compounds which interfere with analysis can each contribute to duplicate disagreement. 

Most importantly, data found in disagreement are examined to determine if the disagreement 

is an isolated occurrence or if any trends exist. Trends may indicate systematic errors made 

in sampling, handling, or analytical procedures or may also indicate the selection of an 

inappropriate protocol. If a trend exists, associated data are evaluated carefully to determine 

tlieir validity. 

1.3.3 Comparability 

Comparability is a qualitative measure of the confidence with which one data set can be 

compared to another. The comparability objectives are to generate consistent data using 

standard test methods and to salvage as much generated data as possible. Comparability will 

be evaluated by comparing the QA samples analyzed by an independent laboratory to its 
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field replicate. The criteria for evaluating the RPD field duplicates will be the same as 

discussed in section 1.3.2. 

1.3.4 Representativeness 

Representativeness expresses the degree to which sample data accurately and precisely 

represent the actual site conditions. Representativeness is a qualitative determination. The 

representativeness objective is to eliminate all non-representative data. Therefore, all blanks 

should be examined for cross contamination from the field or the laboratory and all holding 

times should be evaluated. 

1.3.5 Sensitivity 

Sensitivity is a general term which refers to the calibration sensitivity and the analytical 

sensitivity of a piece of equipment. The calibration sensitivity is the slope of the calibration 

curve evaluated in the concentration range of interest. The analytical sensitivity is the ratio 

of the calibration sensitivity to the standard deviation of the analytical signal at a given 

analyte concentration. The detection limit, which is based on the sensitivity of the analysis, 

is the smallest reported concentration in a sample within a specified level of confidence. 

Quantitation limits represent the sum of all the uncertainties in the analytical procedure plus 

a safety factor. The detection limit is a part of the quantitation limit. 

Analytical sensitivity was assessed by evaluation of laboratory reported detection limits and 

sample dilution factors. Sample analyses requiring dilution have an increase in detection 

limits proportional to the dilution factor. When samples require dilution to quantitate 

detections found beyond the calibration range of an instrument, the subsequent loss of 

sensitivity becomes irrelevant since the analytes were measurable. However, when samples 

have interferences forcing an initial sample dilution to be performed, the non-detect sample 

data will be impacted by elevated detection limits (decreased sensitivity). 
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1.4 Data Qualifier Definitions 

The following definitions provide brief explanations of the data qualifiers assigned to results 

in the data review process. 

J 

UJ 

R 

u 
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The analyte was positively identified; the associated 
numerical value is the approximate concentration of the 
analyte in the sample. 

The analyte was not detected above the reported sample 
quantitation limit. However, the reported quantitation limit 
is approximate and may or may not represent the actual limit 
of quantitation necessary to accurately and precisely measure 
the analyte in the sample. 

The sample results are rejected due to serious deficiencies in 
the ability to analyze the sample and meet quality control 
criteria. The presence or absence of the analyte cannot be 
verified. 

The material was analyzed for, but was determined to be not 
detected. The associated numerical value is to be considered 
the Quantitation Limit. 
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2.0 VOLATILE ORGANIC COMPOUNDS 

Samples were analyzed for volatile organic compounds (VOC) using USEP A, November 

1986, "Test Methods for Evaluating Solid Waste," SW-846, 3rd Edition as a general 

guideline. USEP A Method 8260 was used for all analyses. The allowable holding time for 

water samples is 14 days. 

2.1 Accuracy 

The matrix spike (MS), matrix spike duplicate (MSD), laboratory control sample (LCS), 

internal standards, and surrogate percent recoveries performed on the VOCs were reported 

as acceptable. 

2.2 Precision 

The RPDs were reported as acceptable with the following exceptions: 

• The MS/MSD performed on episodes 3595 and 3599 were found with one RPD 

value outside the QC limits. However, since associated MS/MSD and LCS 

recoveries were within QC ranges the quality of sample data was deemed not 

affected. 

• The MS/MSD performed on episodes 3565, 3566, and 3569 were found with two 

RPD values outside the QC limits. However, since associated MS/MSD and LCS 

recoveries were within QC ranges the quality of sample data was deemed not 

affected. 

Table 2-1 presents the list of quality control samples analyzed for VOCs. Comparison of the 

field and quality control duplicate samples indicated consistent results for all parameters. 
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Table 2-1 
Field and QC Duplicate Samples for 

Volatiles, Semi-Volatiles, Explosive Compounds, TPH, Metals, and Miscellaneous 
Parameters 

Field Sample QC Duplicate Sample 

0065-MW05-GW1 0065-MW05-GW1-QC 

6678-SMW3-GW1 6678-SMW3-GW1-QC 

0063-MW03-GW1 0063-MW03-GW1-QC 

0064-MW01-GW1 0064-MWO 1-GWl-QC 

2730-MW04-GW1 2730-MW04-GW1-QC 

0142-MW37-GW1 0142-MW37 -GW1-QC 

0143-MW11-GW1 0143-MW11-GW1-QC 

0144-MW26-GW1 0144-MW26-GW1-QC 

3839-MW29-GW1 3839-MW29-GW1-QC 

0153-Hf12-GW1 0153-Hf12-GW1-QC 

. SRCRW02-GW1 SRCRW02-GW1-QC 

0101EW03-GW1 0101EW03-GW1-QC 

OORCMW04-GW1 OORCMW04-GW1-QC 

2.3 Representativeness 

Method blanks were analyzed at the proper frequency. No target compounds were detected 

in the VOCs method blanks, trip blanks, and field blanks with the exception of two trip 

blanks. Trichlorofluoromethane and toluene were detected in the trip blank associated with 

episode 3561 and trichlorofluoromethane was detected in the trip blank associated with 

episode 3565. Associated samples reported nondetected results for both compounds. 

Therefore, the data were deemed not affected. 
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Review of laboratory cooler receipt and COC records indicated that some VOC vials 

contained bubbles that were less than 114". Since the deficiency was minimal, sample results 

were not considered to have been affected and no qualification of sample data was deemed 

necessary. 

The field blank associated with COC number 3569C and the trip blank associated with COC 

number 3630A were broken in the lab, therefore, VOC results for these samples were not 

included in the report. 

The samples analyzed for VOCs were within the required holding time. 

2.4 Comparability 

The quality assurance (QA) samples were analyzed by Assaigai Analytical Laboratories, Inc .. 

The list of QA samples is presented in Table 2-2. The VOC compound list reported by 

Assaigai was slightly different from the list reported by the primary lab (PDP). Comparison 

of the field and QA duplicate samples indicated consistent results for all VOC analytes. 

Table 2-3 includes three compounds that were detected at the PQL levels by PDP but were 

not reported by the Assaigai. The data were considered not affected due to the low levels of 

VOCs detected and the consistency in the results reported by both laboratories. 

Table 2-2 
Field and QA Duplicate Samples for 

Volatiles, Semi-Volatiles, Explosive Compounds, TPH, Metals, and Miscellaneous 
Water Quality Parameters 

Field Sample QA Duplicate Sample 

0065-MW07-GW1 0065-MW07-GWI-QA 

6678-SMWO 1-GWI 6678-MWOI-GWI-QA 

0063-MWll-GWl 0063-MWll-GWl-QA 
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Field Sample QA Duplicate Sample 

0153-HT12-GW1 0153-HT12-GW1-QA 

2730-MW02-GW1 2730-MW02-GW1-QA 

142-MW10-GW1 142-MW1 0-GWI-QA 

0064-MW02-GW1 0064-MW02-GW1-QA 

0115-MW04-GW1 0115-MW04-GW1-QA 

OORC-MW04-GW1 OORC-MW04-GWI-QA 

0101-EW03-GWI 0101-EW03-GWI-QA 

Table 2-3 

Field and Quality Assurance Sample Result Disagreements for 

VOC Analyses 

SampleiD Parameter Field Sample Quality Assurance 

Result Sample Result 

(ppb) (ppb) 

0142-MWIO-GWI 1 ,2,4-trimethy1benzene I not reported 

isopropyl benzene 1 not reported 

p-isopropyltoluene 1 not reported 

2.5 Sensitivity 

The requested quantitation limits were met for most samples. However, some samples were 

analyzed at a dilution due to high analyte concentrations exceeding the calibration range. 

In some cases the undiluted analyses were not reported due to sample matrix interferences. 
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2.6 Conclusions 

The evaiuated analytical requirements were fulfilled with the exception of those noted above. 

The samples analyzed for VOCs can be used without any further considerations. 
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3.0 SEMI-VOLATILE ORGANIC COMPOUNDS 

Samples were analyz~d for semi-volatile organic compounds (SVOC) according to USEPA, 

November 1986, "Test Methods for Evaluating Solid Waste," SW -846, 3rd Edition. USEP A 

Method 82 70 was used for all analyses. The allowable holding time for extraction of SV OCs 

in water is 7 days. The holding time for analyses is 40 days from the date of extraction. 

3.1 Accuracy 

The MS, MSD, LCS, internal standard, and surrogate percent recoveries performed on the 

SVOCs were reported as acceptable with the following exceptions: 

• One surrogate (terphenyl-d14) %R was found above QC limits in sample 0065-

MW07-GW1. All sample SVOCs were nondetects. Therefore, no qualification of 

the data was deemed necessary. 

• One surrogate (terphenyl-d14) %R was found above QC limits in the LCS associated 

with episodes 3565 and 3569. Since all other surrogate and spike %Rs were in 

control and no SVOCs were detected in associated samples, qualification of the data 

was deemed not necessary. 

• The MS/MSD performed on episode 3574 were found with one %R slightly below 

the QC limits and one RPD value above the QC limits. However, since the QC limits 

are considered advisory limits and associated LCS recoveries were within QC ranges, 

the quality of sample data was deemed not affected and qualification of the data was 

not necessary. 

• The MS/MSD performed on episodes 3621 and 3624 were found with three MSD 

%Rs and several RPD values outside the QC limits. However, since associated MS, 

LCS, and surrogate recoveries were within QC ranges, therefore the quality of 

sample data was not deemed affected. 

• The LCS performed on episode 3630 was found with two %Rs slightly above the 
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laboratory QC limits. However, since the %Rs were well within the 75-125% control 

limits and associated samples were reported as nondetects, the quality of sample data 

was deemed not affected. 

• The MS/MSD performed on episode 3606 were found with one %R slightly below 

the QC limits. One sample was associated with the MS/MSD and it was found with 

one low surrogate recovery. The sample was re-extracted within the required holding 

times and all surrogates were within acceptable ranges. The method blank and LCS 

recoveries were within QC ranges. Therefore, the quality of sample data was deemed 

not affected and qualification of the data was not necessary. 

3.2 Precision 

The RPDs were reported as acceptable with the following exceptions: 

• The MSIMSDs performed on episodes 3584 and 3591 were found with some RPD 

values outside the QC limits. However, since associated MS/MSD and LCS 

recoveries were within QC ranges the quality of sample data was deemed not affected 

and qualification of the data was not necessary. 

• The MSIMSD performed on episode 3595 were found with three RPD values outside 

the QC limits. However, since associated MS/MSD and LCS recoveries were within 

QC ranges the quality of sample data was deemed not affected and qualification of 

the data was not necessary. 

• The MS/MSD performed on episodes 3617 and 3619 were found with one RPD 

value outside the QC limits. However, since associated MS/MSD and LCS 

recoveries were within QC ranges the quality of sample data was deemed not affected 

and qualification of the data was not necessary. 

The quality control samples analyzed for SVOCs are presented Table 2-1. Comparison of 

the field and quality control duplicate samples reported consistent results for all the SVOCs 
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analytes. 

3.3 Representativeness 

Method blanks were analyzed at the proper frequency. Di-n-butylphthalate was detected at 

11 ppb in the method blank (358l.WBLK1) associated with episodes 3581 and 3569. This 

analyte was detected in one sample at a concentration less than ten times the blank 

contamination. The detection was qualified as undetected 'U'. All other associated samples 

were considered not affected. 

The samples analyzed for SVOCs were extracted and analyzed within the 7/40 day holding 

time period. Samples 0143-MW41-GW1 and 0143-MW39-GW1 were re-extracted outside 

the holding time due to reported detections of di-n-butylphthalate at 47 and 53 ug/1, 

respectively. The detections were suspected to be due to laboratory contamination. The re

analyses showed no detections of di-n-butylphthalate. 

3.4 Comparability 

The quality assurance (QA) samples were analyzed by Assaigai Analytical Laboratories, Inc .. 

The list of QA samples is presented in Table 2-2. The SVOC compound list reported by 

Assaigai was slightly different from the list reported by the primary lab (PDP). Comparison 

of the field and QA duplicate samples indicated consistent results for all reported SVOC 

analytes. PDP reported a detection of 9.1 ug/1 for 1-methylnaphthalene in sample 0142-

MW1 O-GW1. This analyte was not reported by Assaigai. The data were considered not 

affected due to the low levels of SVOCs detected and the consistency in the results reported 

by both laboratories. 
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3.5 Sensitivity 

The requested quantitation limits were met. 

3.6 Conclusions 

The evaluated analytical requirements were fulfilled with the exception of those noted above. 

The samples analyzed for SVOCs can be used without any further considerations. 
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4.0 EXPLOSIVE COMPOUNDS 

The samples collected for analysis of explosive compounds were analyzed by In~.:hcape 

Testing Services. The samples were analyzed according to USEPA, November 1986, "Test 

Methods for Evaluating Solid Waste," SW-846, 3rd Edition. Method 8330 was used for all 

analyses. The holding time for extraction of explosive compounds in water is seven days. 

The holding time for analyses of water samples is 40 days from date of extraction. 

4.1 Accuracy 

The MS, MSD, LCS, and surrogate percent recoveries performed on the explosive 

compounds by both laboratories were typically reported as acceptable with the following 

exceptions: 

• The surrogate %R was found above QC limits in sample 0142-MW36-GW1. 

Detected analytes were qualified as estimated 'J'. 

• The LCSs performed on episodes 3624 and 3630 were found with some %Rs outside 

the 75-125% QC limits but within the laboratory QC limits. The recoveries of 

associated LCSD, MS/MSD, and surrogates were acceptable, therefore, the quality 

of sample data was deemed not affected. 

• The MS/MSD performed on episode 3647 were found with some %Rs outside the 

7 5-125% QC limits but within the laboratory QC limits. Associated LCS!LCSD and 

surrogates reported acceptable recoveries, therefore, the quality of sample data was 

deemed not affected. 

4.2 Precision 

The matrix spike RPD values were typically reported as acceptable. 
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• The concentration ofDNB did not agree within 35% on the primary and confirmation 

column. The lower result of the two columns was reported and was qualified as 

estimated 'J'. 

The quality control samples analyzed for explosive compounds are presented in Table 2-1. 

Comparison of the field and quality control duplicate samples reported consistent results for 

all explosive compounds. 

4.3 Representativeness 

The explosive compounds method blanks were non-detects and were analyzed at the proper 

frequency. 

Low surrogate %R was found in the method blank associated with episode 3599. The 

surrogates, LCS, and MS/MSD recoveries were acceptable in associated samples. Therefore 

the data was considered not affected. 

4.4 Comparability 

The quality assurance (QA) samples were analyzed by Assaigai Analytical Laboratories, Inc .. 

The list of QA samples is presented in Table 2-2. Comparison of the field and QA duplicate 

samples indicated consistent results for the explosive analytes. 

4.5 Sensitivity 

The requested quantitation limits for explosive compounds were met. Some samples were 

analyzed at a 1 :2 dilution, in order to separate the RDX and the surrogate peaks resulting in 

higher quantitation limits. 
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4.6 Conclusions 

The evaluated analytical requirements were fulfilled with the exception of those noted above. 

The samples analyzed for explosive compounds can be used without any further 

considerations. 
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5.0 TOTAL PETROLEUM HYDROCARBONS 

Samples were analyzed for Total Petroleum Hydrocarbons (TPH) according to USEPA, 

"Methods for Chemical Analysis ofWater and Wastes," EPA-600/4-79-020. Method 418.1 

was used for all analyses. The allowable holding time for TPH is 14 days. 

5.1 Accuracy 

The MS, MSD, LCS, and surrogate percent recoveries performed on the TPH were reported 

as acceptable. 

5.2 Precision 

The RPDs were reported as acceptable. 

Table 2-1 presents the quality control samples analyzed for TPH. Comparison of the field 

and quality control duplicate samples reported consistent results with the exception noted 

below in Table 5-1. The data were qualified as estimated in the field and QC duplicate 

samples. Associated sample results were considered not affected since all reported lab QC 

were within acceptable limits. 

Table 5-l 

Field and Quality Control Sample Result Disagreements for 

Total Petroleum Hydrocarbons (TPH) 

Sample ID Parameter Field Sample Quality Control 

Result Sample Result 

(ppm) (ppm) 

0143-MW11-GW1 TPH 1.07 0.241 
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5.3 Representativeness 

No TPHs were detected in the method blanks. The method blanks were analyzed at the 

proper frequency. 

The TPH samples were analyzed within the 14 day holding time period. 

5.4 Comparability 

The quality assurance (QA) samples were analyzed by Assaigai Analytical Laboratories, Inc .. 

The list ofQA samples is presented in Table 2-2. Comparison of the field and QA duplicate 

samples indicated consistent results for the TPH analyses with the exception of the sample 

listed in Table 5-2. The results ofthese field and QA samples were qualified as estimated 

'J'. This was considered an isolated case and the remaining TPH data were considered not 

affected. 

Table 5-2 

Field and Quality Assurance Sample Result Disagreements for 

TPH Analyses 

Sample ID Parameter Field Sample Quality Assurance 

Result Sample Result 

(ppm) (ppm) 

0064-MW02-GW1 TPH 0.281 0.7 

5.5 Sensitivity 

The requested quantitation limits were met. 
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5.6 Conclusions 

The evaluated analytical requirements were fulfilled with the exception of those noted above. 

The samples analyzed for TPHs can be used without any further considerations. 
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6.0 MISCELLANEOUS WATER QUALITY PARAMETERS 

The samples collected were analyzed according by the "Methods for Chemical Analysis of 

Water and Wastes," EPA-600/4-79-020. Samples were analyzed for total dissolved solids 

(IDS) by method 160.1, total organic carbon (TOC) by method 415.1, pH by method 150.1, 

fluoride by method 340.2, sulfate by method 375.4, nitrate by method 352.1, chloride by 

method 325.3, carbonate/bicarbonate by method 310.1, and bromide by method 300. All 

parameters were analyzed by PDP with the exception of bromide which was sub-contracted 

to Inchcape Testing Services. The same methods were conducted by the QA laboratory 

except for the anions, which were analyzed by method 300. 

6.1 Accuracy 

The LCSILCSD and MS/MSD (where applicable) percent recoveries were reported as 

acceptable , with the exception of the following: 

• Sample MS/MSD percent recoveries were found below QC criteria for TOC in episode 

3595. The associated non-detected TOC data have been qualified as estimated

undetected 'UJ'. (No TOC detects were reported in this episode). 

• Sample MS/MSD percent recoveries were found below QC criteria for fluoride in 

episode 3595. The associated data have been qualified as estimated 'J'. 

6.2 Precision 

The MS/MSD and lab duplicate RPD values were reported as acceptable. 

The quality control samples analyzed for the water quality parameters are presented in Table 

2-1. Comparison of the field and quality control duplicate samples reported consistent 

results for all parameters with the exceptions noted below in Table 6-1. The data were 
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qualified as estimated in the field and QC duplicate samples. Associated sample results were 

considered not affected since all reported lab QC were within acceptable limits. 

Table 6-1 

Field and Quality Control Sample Result Disagreements for 

Water Quality Parameters 

SampleiD Parameter Field Sample Quality Control 

Result · Sample Result 

(ppm) (ppm) 

0142-MW37-GWI sulfate 6450 1725 

6.3 Representativeness 

No target compounds were detected in the method blanks. Method blanks were analyzed at 

the proper frequency. 

The samples were analyzed within the holding time period except for sample 0155-RRW2-

GWI anlayzed for nitrate and nitrite and the QC duplicate sample 6678-SMW3-GWI-QC 

analyzed for TOCs. Comparable TOC results were reported for the primary and the QC 

sample result. The non-detected TOC result has been qualified as estimated-undetected 'UJ' 

for sample 6678-SMW3-GWI-QC and detected nitrate and nitrite have been qualified 

estimated 'J' for sample 0155-RRW2-GW1. 

6.4 Comparability 

The quality assurance (QA) samples were analyzed by Assaigai Analytical Laboratories, Inc .. 

The list ofQA samples is presented in Table 2-2. Comparison of the field and QA duplicate 

samples indicated consistent results for the water quality parameters with the exception of 
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the samples listed in Table 6-2 and all the samples in groups I and II analyzed for 

bicharbonate alkalinity. The results of field and QA samples listed in Table 6-2 were 

qualified as estimated 'J'. All QA bicharbonate alkalinity results were two and a half(2.5) 

times greater than the primary bicharbonate alkalinity results. Since the difference was 

consistent, both laboratories were asked to verify their reported results. The primary 

laboratory verified their data to be correct. However, the QA laboratory indicated that the 

standard that was analyzed with their samples was out of control limits. The samples were 

re-analyzed outside the holding time and the results from the re-analyses were again greater 

than the primary results by a factor of approximately 1.8. No explanation was determined 

for the consistent disagreement. Therefore, the results reported by the QA lab should be 

considered estimated. 

* 

Table 6-2 

Field and Quality Assurance Sample Result Disagreements for 

Water Quality Parameters 

SampleiD Parameter Field Sample Quality Assurance 

Result Sample Result 

(ppm) (ppm) 

0065-MW07-GW1 fluoride 0.38* <0.5* 

6678-MW01-GW1 fluoride 0.37* <0.5* 

0142-MW10-GW1 fluoride 2.1 0.7 

TOC 1 5.3 

0115-MW;1-GW1 TOC <1 12 
4 

chloride 408 1670 

sulfate 80 876 

0153-HT12-GW1 fluoride 1.12 4 

Detections reported by pnmary lab were lower than the detectiOn hrmt reported by QA 
lab, qualification of the data was not necessary. 
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6.5 Sensitivity 

The requested quantitation limits were typically met. 

6.6 Conclusions 

The evaluated analytical requirements were fulfilled with the exception of those noted above. 

The samples analyzed for the water quality parameters can be used without any .further 

considerations. 
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7.0 METALS 

Samples were analyzed for metals and cyanide according to USEPA, November 1986, "Test 

Methods for Evaluating Solid Waste," SW-846, 3rd Edition. Aluminum, arsenic, barium, 

beryllium, boron, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, 

manganese, molybdenum, nickel, potassium, selenium, silicon, silver, sodium, strontium, tin, 

vanadium and zinc were analyzed by Inductively Coupled Plasma (ICP) (method 6010). 

Mercury was analyzed by cold vapor (method 7470). Cyanide was analyzed by method 

9010. The holding time for mercury in water samples is 28 days. The holding time for all 

ofthe remaining metals in water is 180 days. The holding time for cyanide is 14 days., 

7.1 Accuracy 

Matrix spikes were not performed on the alkali earth metals; calcium, magnesium, 

potassium, and sodium. These metals are usually detected at high levels in environmental 

samples and consequently are not part of the CLP spiking list. LCS!LCSD spiked with all 

metals were provided for QC purposes. The QC program utilized by the laboratory was 

considered acceptable for the purposes of this project. 

The MS/MSD analyses as well as all LCS!LCSD performed on the metals were generally 

reported as acceptable, with the exception ofthe following: 

• Boron and strontium MS/MSD percent recoveries were found outside the criteria due 

to high analyte concentrations found in the associated unspiked samples (concentrations 

greater than four times the spike levels). Method QC criteria states that MS/MSD 

percent recoveries are not applicable when this condition exists. This condition was 

found in episode numbers 3584, 3591, 3569, and 3587. In each case, the LCS and 

method blank results were found to be in control demonstrating acceptable method 

performance. No data qualification was deemed necessary. 
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• Silicon MS/MSD percent recoveries were found outside the criteria due to high analyte 

concentrations found in the associated unspiked samples (concentrations greater than 

four times the spike levels). Method QC criteria states that MS/MSD percent 

recoveries are not applicable when this condition exists. This condition was found in 

episode numbers 3561, 3562, 3565, 3566, 3568, 3574, 3575, 3581, 3582, 3588, and 

3595. In each case, the LCS and method blank results were found to be in control 

demonstrating acceptable method performance. No data qualification was deemed 

necessary. 

• Sample MS percent recovery and RPD value were found outside the QC criteria for 

barium in episodes 3561, 3565 and 3568. The associated non-detected barium data 

have been qualified as estimated-undetected 'UJ' and detected data were qualified as 

estimated 'J'. 

• Sample MSD percent recovery (74%) was found slightly below the QC criteria for 

silver in episodes 3561, 3565 and 3568. Associated MS, RPD, LCS and method blank 

results were found to be in control demonstrating acceptable method performance. No 

data qualification was deemed necessary. 

• Sample MS/MSD percent recoveries were found above the QC criteria for aluminum 

in episodes 3584, and 3591. The associated detected data were qualified as estimated 

'J'. 

• Sample MS/MSD percent recoveries were found above the QC criteria for molybdenum 

in episodes 3584 and 3591. All associated sample results were reported as nondetects, 

therefore, qualification of the data was not necessary. 

• A post-digestion dilution resulted in the dilution of some MS/MSD metals performed 

on episodes 3584, 3591, 3569, 3587, and 3636. The LCS and method blank results 

were found to be in control demonstrating acceptable method performance. No data 

qualification was deemed necessary. 

• Sample MS/MSD percent recoveries were found above the QC criteria for aluminum 

and molybdenum in episodes 3569 and 3587. The associated detected data were 

qualified as estimated 'J'. 
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• Iron, silicon, and strontium MS/MSD percent recoveries were found outside the criteria 

due to high analyte concentrations found in the associated unspiked samples 

(concentrations greater than four times the spike levels). Method QC criteria states that 

MS/MSD percent recoveries are not applicable when this condition exists. This 

condition was found in episode numbers 3617 and 3624. Associated LCS and method 

blank results were found to be in control demonstrating acceptable method 

performance. No data qualification was deemed necessary. 

• Sample MSIMSD percent recoveries were found above the QC criteria for boron in 

episodes 3617 and 3624. The associated detected data were qualified as estimated 'J'. 

• Silicon and strontium MSIMSD percent recoveries were found outside the criteria due 

to high analyte concentrations found in the associated unspiked samples (concentrations 

greater than four times the spike levels). Method QC criteria states that MSIMSD 

percent recoveries are not applicable when this condition exists. This condition was 

found in episode numbers 3619, 3621, and 3636. Associated LCS and method blank 

results were found to be in control demonstrating acceptable method performance. No 

data qualification was deemed necessary. 

• Sample MSD percent recovery was found above the QC criteria for boron in episodes 

3599, 3602, 3606, and 3611. The associated detected data were qualified as estimated 

'J'. 

• Sample MS/MSD percent recoveries were found above the QC criteria for boron and 

silicon in episodes 3647, 3648, 3650, 3651, and 3659. The associated detected data 

were qualified as estimated 'J'. 

• Strontium MS/MSD percent recoveries were found outside the criteria due to high 

analyte concentrations found in the associated unspiked samples (concentrations greater 

than four times the spike levels). Method QC criteria states that MS/MSD percent 

recoveries are not applicable when this condition exists. This condition was found in 

episode numbers 3647,3648,3650,3651 and 3659. In each case, the LCS and method 

blank results were found to be in control demonstrating acceptable method 

performance. No data qualification was deemed necessary. 
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7.2 Precision 

The RPDs were typically reported as acceptable with the exceptions presented in Section 7 .1. 

The quality control samples analyzed for metals are presented in Table 2-1. Comparison of 

the field and quality control duplicate samples reported consistent results for all the metals 

with the exceptions noted below in Table 7-1. Major disageements were found between the 

primary sample SRCRW02-GW1 and the QC sample associated with it. The reported results 

were verified versus the raw data but no transcript errors were found. The samples may have 

been labeled incorrectly or switched during preparation or analyses. The data were qualified 

as estimated in the primary and QC duplicate samples. Associated sample results were 

considered not affected since all reported lab QC were within acceptable limits. 

Table 7-1 
Field and Quality Control Sample Result Disagreements for 

Metals Analyses 

Sa.mpleiD Parameter Field Sample Quality Control 

Result Sample Result 

(ppm) (ppm) 

6678-SMW2-GW1 aluminum 0.27 3.13 

iron 0.8 3.41 

manganese 0.023 0.083 

SRCRW02-GW1 aluminum <0.1 0.94 

boron <0.1 0.57 

calcium 45.9 515 

magnesium 14.7 158 

manganese 0.029 0.322 

nickel <0.04 0.17 

Chemical Data Quality Report 7-4 



Sample ID Parameter Field Sample Quality Control 

Result Sample Result 

(ppm) (ppm) 

potassium <I 12 

silicon 1.6 17.1 

sodium 26.2 334 

strontium 0.45 4.36 

vanadium 0.001 0.007 

zinc <0.02 0.2 

7.3 Representativeness 

PDP reported that all method blanks were non-detects and were analyzed at the proper 

frequency. 

The metal samples were analyzed within the required holding time. 

7.4 Comparability 

The quality assurance (QA) samples were analyzed by Assaigai Analytical Laboratories, Inc .. 

The list ofQA samples is presented in Table 2-2. The cations were analyzed by the primary 

laboratory utilizing SW -846 methodologies and were analyzed by the QA laboratory 

utilizing EPA 600 series. However, sufficient parallels exist between the two methods and 

the data quality was not impacted. 

Comparison of the field and QA duplicate samples indicated consistent results for the metals 

with the exception of the samples listed in Table 7-2. Major disagreements were reported 

on aluminum, with high detections reported by the QA laboratory versus nondetects reported 
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by the primary laboratory. The results of these field and QA samples were qualified as 

estimated 'J'. Samples were not included on Table 7-2 in the case where the metals were 

detected at a much lower level than the detection limit reported by the primary lab. No 

impact on data quality was suspected. 

Table 7-2 

Field and Quality Assurance Sample Result Disagreements for 

Metals 

Sample ID Parameter Field Sample Quality Assurance 

Result Sample Result 

(ppm) (ppm) 

0065-MW07-GW1 potassium <5* 1.7* 

aluminum 1.21 3.3 

6678-MWO 1-GW1 potassium <5* 2.2* 

aluminum 0.25 8.0 

0063-MW11-GW1 aluminum <0.1 7.8 

0064-MW02-GW1 aluminum <0.1 7.3 

2730-MW02-GW1 aluminum <0.5 1.6 

0115-MW04-GW1 aluminum 1.3 27.1 

barium <0.05* 0.03* 

manganese <0.05* 0.023* 

boron 0.28* <0.3* 

OORCMW04-GW1 aluminum <0.2 28.9 

selenium 0.023 <0.005 

arseruc 0.053 <0.005 

0101-EW03-GW1 aluminum <0.1 36.6 

0153-HT12-GW1 aluminum <0.1 9.8 
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* Detections reported by QA lab were lower than the detection limits reported by primary 
lab or vice versa, this data was not qualified. 

7.5 Sensitivity 

The quantitation limits for most metals reported by PDP were greater than the New Mexico 

Groundwater Standards. The samples from group II were re-analyzed and re-submitted. 

Some of the metals reported as nondetects in the first submittal, were reported with 

detections in there-submittal. Both reports were included as part of this validation report. 

7.6 Conclusions 

Qualification of metals data, based on inadequate quality control, should be taken into 

consideration by the data user in the evaluation of all metals data. It should be noted that the 

data results on the parameters which were qualified based on low spike recovery are probably 

biased low. The data results for the parameters that were qualified based on high spike 

recovery are probably biased high. 

The samples analyzed for the cyanide can be used without any further considerations. 
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8.0 DATA EVALUATION SUMMARY 

Overall, QA/QC results associated with this data indicated that the data meet "Definitive 

Data" standards and are of known quality and are acceptable for the uses as intended with 

the required qualifications. No sample results were found to be unusable due to quality 

problems or were qualified as rejected as a result of this evaluation. QC data demonstrated 

that the QA mechanisms were effective at ensuring measurement data reliability within 

expected limits of sampling and analytical error. Sample data are considered representative 

of actual site conditions at the time sampled and are comparable to data sets collected under 

similar protocols. 
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RESULTS OF WASTEWATER CHARACTERIZATION 
FOR THE 

RANGE-WIDE SWMU GROUNDWATER MONITORING PROGRAM 
WHITE SANDS MISSILE RANGE 

EXECUTIVE SUMMARY 

Approximately 80 drums of wastewater were generated during the range-wide SWMU 
groundwater monitoring program at WSMR. The drums were transported, labeled and staged in 
accordance with EPA and DOT regulations. Composite samples were collected from wastewater 
generated at each SWMU and submitted to the analytical laboratory for analysis for 
determination of waste disposal method. The analytical results indicate that wastewater 
generated from all of the SWMU sample sites may be disposed as a non-hazardous non-regulated 
waste. 

1. INTRODUCTION 

In support of the range-wide groundwater monitoring program at White Sands Missile Range, 
groundwater samples were collected for analysis at selected Solid Waste Management Unit 
(SWMU) sites. The SWMU sites are located at the WSMR Main Post, the High Energy Laser 
Systems Test Facility (HELSTF), and a number of sites around the WSMR uprange area (Table 
1-1 ). The field activities took place during September and October 1996. 

During the field sampling activities, aqueous liquids were generated as waste. This includes well 
purge water and wastewater from equipment decontamination activities. Both types of 
wastewater were transferred to 55-gallon steel drums for each SWMU location, and transferred to 
the Main Post staging area located in a secured area off of Martin Luther King Boulevard. 
Composite samples were collected from drummed wastewater generated at each SWMU and 
submitted to the analytical laboratory for analysis to determine the proper waste disposal method. 
The samples were submitted to an approved laboratory for the Toxic Characteristic Leachate 
Procedure (TCLP) for volatile organic compounds (VOCs) semivolatile organic compounds 
(SVOCs), and metals analysis. This report presents the analytical results for wastewater 
originating from each SWMU. 
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Table 1-1. SWMUs Included in the WSMR Range-Wide Groundwater Monitoring Program 

SWMUNumber Description Location 

0063 Fonner Landfill No. I Main Post 

0064 Fonner Landfill No. 2 Main Post 

0065 Fonner Landfill No. 3 Main Post 

0101 Temperature Test Facility Main Post 

0115 Sanitary Landfill Rhodes Canyon 

0142 Cleaning Facility HELSTF 

0143 Chromium Spill Site HELSTF 

0144 LSTC Wastewater Discharge Area HELSTF 

0153 Vandal Burial Site Hazardous Test Area 

27-30 Wastewater Lagoons HELSTF 

38-39 Construction Landfills HELSTF 

66-78 Sewage Treatment Plant Main Post 

ORC Munitions Burial Site Oscura Range Center 

SRC Sanitary Landfill Stallion Range Center 

2. WASTEWATER COLLECTION AND SAMPLING 

Prior to the collection of each groundwater sample, three well volumes of groundwater were 
purged from each well location and transferred into 55-gallon steel drums. Following 
groundwater sample collection, all sampling equipment, pumps, filtering devices and other 
equipment was thoroughly cleaned using potable water and a non-sudsing detergent. The waste 
decontarriination water was captured and transferred to 55-gallon steel drums. Each drum was 
labeled in accordance with Environmental Protection Agency (EPA), U.S. Department of 
Transportation (DOT) and WSMR Hazardous Waste Management requirements. The drums 
were then transported to the contractor storage yard, a secured area located at the WSMR Main 
Post. The drums were staged in this area pending the results of laboratory analysis. Each 
wastewater drum is logged as shown on Table 2-1. 
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Composite samples were collected from drummed wastewater from each SWMU and placed into 
clean, new sample containers. The sample for TCLP volatile organic compounds was collected 
first, followed by the TCLP semivolatile organic compounds sample, and finally the sample for 
TCLP metals. Each sample container was labeled with sample name, number, date and time of 
collection and sealed in a plastic bag. The samples were then packed in an ice chest so as not to 
exceed a temperature of 4 degrees Celsius during transport to the laboratory. Chain-of-custody 
forms were completed and placed inside each ice chest. The sample coolers were sealed with 
chain-of-custody tape and submitted to the analytical laboratory via overnight delivery service. 

3. SUMMARY OF ANALYTICAL RESULTS 

The results ofthe TCLP analyses are provided in Table 3-1 (TCLP Volatile Organic Compound 
Analyses), Table 3-2 (TCLP Semivolatile Organic Compound Analyses) and Table 3-3 (TCLP 
Metals Analyses). 

One VOC, trichloroethene, was detected at at concentration of 65 J..Lg/L from the wastewater 
sample from SWMU 143, the chromium spill site at HELSTF. This level is below the EPA 
maximum allowable concentration (500 J..Lg/L) for nonregulated materials disposal. No other 
VOCs were detected from any of the wastewater samples. No SVOCs were detected in any of 
the wastewater samples. 

From the TCLP metals analyses, selenium was detected in wastewater samples from SWMU 
sites 115 (67J..Lg/L), 142 (60 J..Lg/L), 143 (220 J..Lg/L), 144 (380 J..Lg/L), 153 (58 J..Lg/L), 27-30 
(82 J..Lg/L), and 38-39 (250 J..Lg/L). These levels of selenium are consistent with previous 
sampling data. Selenium is commonly present in groundwater possessing high total dissolved 
solids content and likely represents naturally occuring conditions at those SWMU sites. All 
detected levels of selenium are below EPA maximum allowable concentration (1,000 J..Lg/L) for 
nonregulated disposal. The only other metal detected in wastewater was chromium from 
SWMU sites 143 (2,360 J..Lg/L), 144 (833 J..Lg!L), and 38-39 (480 J..Lg!L). All three sites are located 
at HELSTF, at SWMUs known to contain chromium contamination in groundwater. All 
detected levels of chromium are below the EPA maximum allowable concentration (5,000 J..Lg!L) 
for nonregulated disposal. 

There are also two drums of used personal protective equipment. These materials were not 
sampled. It was determined that the disposal method of these materials would be based upon the 
results of the wastewater analyses. All used PPE will be disposed as normal sanitary waste. 
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TABLE 3-1. RESULTS OF TCLP VOLATILE ORGANIC COMPOUND ANALYSES 
WSMR RANGE-WIDE S\VMU GROUNDWATER SAMPLING PROGRAM 
SEPTEMBER 1996 

Analyte Regulatory Limit 

(ug!L) (ug!L) 

1,1-Dichloroethene 700 
1,2-Dichloroethane 500 

2-Butanone 200000 
Benzene 500 

Carbon Tetrachloride 500 
Chlorobenzene 100000 

Chlorofonn 6000 
Tetrachloroethene 700 
Trichloroethene 500 
Vinyl chloride 200 

Analyte Regulatory Limit 

(ug!L) (ug!L) 

1,1-Dichloroethene 700 
1,2-Dichloroethane 500 

2-Butanone 200000 
Benzene 500 

Carbon Tetrachloride 500 
Chlorobenzene 100000 

Chlorofonn 6000 
Tetrachloroethene 700 

Trichloroethene 500 
Vinyl chloride 200 

Analyte Regulatory Limit 

(ug!L) (ug!L) 

1,1-Dichloroethene 700 
1,2-Dichloroethane 500 

2-Butanone 200000 
Benzene 500 

Carbon Tetrachloride 500 
Chlorobenzene 100000 

Chlorofonn 6000 
Tetrachloroethene 700 

Trichloroethene 500 
Vinyl chloride 200 

ND - Analyte below laboratory detection limits 
Analyical Method- EPA SW 8361311-82408 

Quantitation Limit 0063-WWOl 0064-WW01 0065-WWOl 0101-WW01 

(ug!L) 

25 ND ND ND ND 
25 ND ND ND ND 
50 ND ND ND ND 
25 ND ND ND ND 
25 ND ND ND ND 
25 ND ND ND ND 
25 ND ND ND ND 
25 ND ND ND ND 
25 ND ND ND ND 
50 ND ND ND ND 

Quantitation Limit 0144-WWOl 0153-WW01 27-30-WWOl 38-39-WW01 

(ug!L) 

25 ND ND ND ND 
25 ND ND ND ND 
50 ND ND ND ND 
25 ND ND ND ND 
25 ND ND ND ND 
25 ND ND ND ND 
25 ND ND ND ND 
25 ND ND ND ND 
25 ND ND ND ND 
50 ND ND ND ND 

QuantJtation Limit 0142-WW01 0143-WW01 ORC-WW01 SRC-WW01 

(ug!L) 

25 ND ND ND ND 
25 ND ND ND ND 
50 ND ND ND ND 
25 ND ND ND ND 
25 ND ND ND ND 
25 ND ND ND ND 
25 ND ND ND ND 
25 ND ND ND ND 
25 ND 65 ND ND 
50 ND ND ND ND 
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0115-WWOl 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

66-78-WW01 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 



TABLE 3-2. RESULTS OF TCLP SEMIVOLATILE ORGANIC COMPOUND ANALYSES 
WSMR RANGE-WIDE SWMU GROUNDWATER SAMPLING PROGRAM 
SEPTEMBER 1996 

Analyte Regulatory Limit 

(ug!L) (ug!L) 

1,4-Dichlorobenzene 7500 
2,4,5-Trichlorophenol 400000 
2,4,6-Trichlorophenol 2000 

2,4-Dinitrotoluene 130 
2-Methylphenol 200000 

3+4-Methylphenol 200000 
llexachlorobenzene 130 

llexachlorobutadiene 500 
llexachloroethane 3000 

Nitrobenzene 2000 
Pentachlorophenol 100000 

Pyridine 5000 

Analyte Regulatory Limit 

(ug!L) (ug!L) 

1,4-Dichlorobenzene 7500 
2,4,5-Trichlorophenol 400000 
2,4,6-Trichlorophenol 2000 

2,4-Dinitrotoluene 130 
2-Methylphenol 200000 

3+4-Methylphenol 200000 
llexachlorobenzene 130 

Hexachlorobutadiene 500 
Hexachloroethane 3000 

Nitrobenzene 2000 
Pentachlorophenol 100000 

Pyridine 5000 

Analyte Regulatory Limit 

(ug!L) (ug!L) 

1 ,4-Dichlorobenzene 7500 
2,4,5-Trichlorophenol 400000 
2,4,6-Trichlorophenol 2000 

2,4-Dinitrotoluene 130 
2-Methylphenol 200000 

3 + 4-Methylphenol 200000 
Hexachlorobenzene 130 

llexachlorobutadiene 500 
llexachloroethane 3000 

Nitrobenzene 2000 
Pentachlorophenol 100000 

Pyridine 5000 

ND • Analyte below laboratory detection limits 
Analytical Method· EPA SW 846 1311182708 

Quantitation Limit 0063-WW01 0064-WW01 0065-WW01 0101-WW01 0115-WW01 

(ug/L) 

50 ND ND ND ND ND 
50 ND ND ND ND ND 
50 ND ND ND ND ND 
50 ND ND ND ND ND 
50 ND ND ND ND ND 
50 ND ND ND ND ND 
50 ND ND ND ND ND 
50 ND ND ND ND ND 
50 ND ND ND ND ND 
50 ND ND ND ND ND 
125 ND ND ND ND ND 
50 ND ND ND ND ND 

Quantitation Limit 014l-WW01 0143-WWOl 0144-WW01 0153-WWOl 27-30-WWOl 

(ug!L) 

50 ND ND ND ND ND 
' 50 ND ND ND ND ND 

50 ND ND ND ND ND 
50 ND ND ND ND ND 
50 ND ND ND ND ND 
50 ND ND ND ND ND 
50 ND ND ND ND ND 
50 ND ND ND ND ND 
50 ND ND ND ND ND 
50 ND ND ND ND ND 
125 ND ND ND ND ND 
50 ND ND ND ND ND 

Quantitation Limit 38-39-WW01 66-78-WWOl ORC-WWOl SRC-WW01 

(ug!L) 

50 ND ND ND ND 
50 ND ND ND ND 
50 ND ND ND ND 
50 ND ND ND ND 
50 ND ND ND ND 
50 ND ND ND ND 
50 ND ND ND ND 
50 ND ND ND ND 
50 ND ND ND ND 
50 ND ND ND ND 
125 ND ND ND ND 
50 ND ND ND ND 
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TABLE 3-3. RESULTS OF TCLP :METALS ANALYSES 
WSMR RANGE-WIDE GROUNDWATER SAMPLING PROGRAM 
SEPTEMBER 1996 

Analyte Regulatory Limit Quantitation Limit 

(ug/L) (ug/L) (ug/L) 

Arsenic 5000 50 
Barium 100000 100 

Cadmium 1000 50 
Chromium 5000 100 

Lead 5000 50 
Mercury 200 1 
Selenium 1000 50 

Silver 5000 100 

Analyte Regulatory Limit Quantitation Limit 

(ug/L) (ug!L) (ug!L) 

Arsenic 5000 50 
Barium 100000 100 

Cadmium 1000 50 
Chromium 

. 
5000 100 

Lead 5000 50 
Mercury 200 1 
Selenium 1000 50 

Silver 5000 100 

Analyte Regulatory Limit Quantitation Limit 

(ug/L) (ug/L) (ug/L) 

Arsenic 5000 50 
Barium 100000 100 

Cadmium 1000 50 
Chromium 5000 100 

Lead 5000 50 
Mercury 200 1 
Selenium 1000 50 

Silver 5000 100 

ND - Analyte below laboratory detection limits 
Analytical Method -EPA SW 846 1311/6010A and 7470A 

0063-WW01 0064-WW01 0065-WW01 

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

0142-WW01 0143-WW01 0144-WW01 

ND ND ND 
ND ND ND 
ND ND ND 
ND 2360 833 
ND ND ND 
ND ND ND 
60 220 380 
ND ND ND 

38-39-WW01 66-78-WW01 ORC-WW01 

ND ND ND 
ND ND ND 
ND ND ND 
480 ND ND 
ND ND ND 
ND ND ND 
250 ND ND 
ND ND ND 
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0101-WW01 0115-WW01 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND 67 
ND ND 

0153-WW01 27-30-WW01 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
58 82 
ND ND 

SRC-WW01 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 



4. CONCLUSION 

The collection of groundwater samples from SWMU sites at WSMR generated wastewater from 
well purging and decontamination activities. The wastewater from each SWMU was transferred 
to independent 55-gallon steel drums, labeled for staging, and sampled to determine proper 
disposal method. Each sample was characterized for disposal using the Toxic Characteristic 
Leachate Procedure (TCLP). 

The results of the TCLP analyses indicate the drummed wastewater originating from activities at 
all SWMU sites may be disposed as non-hazardous, non-regulated materials. All drum transport 
and wastewater disposal activities will be coordinated with the WSMR Directorate of Logistics, 
Hazardous Materials Minimization Center. The empty drums will be appropriately labeled and 
stored at a location approved by NRES-E. 
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Table 4-1. Inventory of Total Drums at Staging Area 
WSMR Range-Wide SWMU Groundwater Sampling Program 
September 1996 

DRUM ORIGIN OF CONTENTS TCLP SAMPLE 
NUMBER (SWMU NUMBER) SAMPLE NO. DATE 

1 38-39 38-39-WW-01 10/04/96 
2 38-39 38-39-ww -01 10/04/96 
3 143 0143-WW-01 10/15/96 
4 143 0143-WW-01 10/15/96 
5 143 0143-WW-01 10/15/96 
6 142 0142-WW-01 09/18/96 
7 144 0144-WW-01 10/04/96 
8 144 0144-WW-01 10/04/96 
9 115 0115-WW-01 10/15/96 
10 115 0115-WW-01 10/15/96 
11 SRC SRC-WW-01 11115/96 
12 SRC SRC-WW-01 11115/96 
13 SRC SRC-WW-01 11115/96 
14 SRC SRC-WW-01 11115/96 
15 SRC SRC-WW-01 11115/96 
16 SRC SRC-WW-01 11115/96 
17 SRC SRC-WW-01 11115/96 
18 SRC SRC-WW-01 11115/96 
19 115 0115-WW-01 10/15/96 
20 115 0115-WW-01 10/15/96 
21 115 0115-WW-01 10/15/96 
22 27-30 2730-WW-01 09/18/96 
23 142 0142-WW-01 09/18/96 
24 142 0142-WW-01 09/18/96 
25 143 0143-WW-01 10/15/96 
26 143 0143-WW-01 10/15/96 
27 143 0143-WW-01 10/15/96 
28 38-39 38-39-WW-01 10/04/96 
29 38-39 38-39-WW-01 10/04/96 
30 38-39 38-39-WW-01 10/04/96 
31 64 0064-WW-01 09/27/96 
32 64 0064-WW-01 09/27/96 
33 63 0063-WW-01 09/27/96 
34 64 0064-WW-01 09/27/96 
35 63 0063-WW-01 09/27/96 
36 63 0063-WW-01 09/27/96 
37 66-78 66-78-WW-01 09/27/96 
38 66-78 66-78-WW-01 09/27/96 
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SAMPLE 
TIME 

1200 
1200 
1410 
1410 
1410 
1630 
1230 
1230 
1430 
1430 
1045 
1045 
1045 
1045 
1045 
1045 
1045 
1045 
1430 
1430 
1430 
1650 
1630 
1630 
1410 
1410 
1410 
1200 
1200 
1200 
1445 
1445 
1510 
1445 
1510 
1510 
1520 
1520 



Table 4-1 (cont.). Inventory of Total Drums at Staging Area 
WSMR Range-Wide SWMU Groundwater Sampling Program 
September 1996 

DRUM ORIGIN OF CONTENTS TCLP SAMPLE 
NUMBER (SWMU NUMBER) SAMPLE NO. DATE 

39 I 66-78 66-78-WW-01 09/27/96 
40 66-78 66-78-WW-01 09/27/96 
41 101 0101-WW-01 10/31196 
42 ORC OORC-WW-01 10/31/96 
43 ORC OORC-WW-01 10/31/96 
44 101 0101-WW-01 10/31/96 
45 66-78 66-78-WW-01 09/27/96 
46 66-78 66-78-WW-01 09/27/96 
47 66-78 66-78-WW-01 09/27/96 
48 63 0063-WW-01 09/27/96 
49 63 0063-WW-01 09/27/96 
50 63 0063-WW-01 09/27/96 
51 64 0064-WW-01 09/27/96 
52 64 0064-WW-01 09/27/96 
53 64 0064-WW-01 09/27/96 
54 38-39 38-39-WW-01 10/04/96 
55 38-39 38-39-WW-01 10/04/96 
56 HELSTF-PPE - -
57 65 0065-WW-01 09/27/96 
58 65 0065-WW-01 09/27/96 
59 65 0065-WW-01 09/27/96 
60 65 0065-WW-01 09/27/96 
61 65 0065-WW-01 09/27/96 
62 65 0065-WW-01 09/27/96 
63 65 0065-WW-01 09/27/96 
64 66-78 66-78-ww -01 09/27/96 

. 65 66-78 66-78-ww -01 09/27/96 
66 66-78 66-78-WW-01 09/27/96 
67 66-78 66-78-WW-01 09/27/96 
68 66-78 66-78-WW-01 09/27/96 
69 65 0065-WW-01 09/27/96 
70 65 0065-WW-01 09/27/96 
71 65 0065-WW-01 09/27/96 
72 65 0065-WW-01 09/27/96 
73 65 0065-WW-01 09/27/96 
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81 PPE - -
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MEVATEC CORPORATION COMMENTS 
DRAFT REPORT -GROUNDWATER MONITORING PROGRAM 

AT THE HAZARDOUS TEST AREA, TULA PEAK ORDNANCE DISPOSAL AREA, 
STALLION RANGE CENTER AND OSCURA BOMBING RANGE LANDFILL 

1. General Comments 

ITEM NO. SECTION . .·. ·. • .COM!\1ENT ·• 
RESPONSE 

I All Figures/Qranhics - Potentiometric Surface Mans For clarity, all figures Concur. Drawings will be modified to 
specifying groundwater levels and equipotential lines must also indicate show groundwater flow direction inferred 
the groundwater flow across the site depicted in the graphic/figure. from equipotential lines. 

2 Various Site References During the review, it was noted that the names of a site The wells at HT A are positioned to monitor 
in the HT A area was incorrectly given. The correct site name for the Open Burning/Open Detonation Area, 
SWMU 153 is the Vandal Burial Site. All references to this site rather than the Vandal Burial Site (SWMU 
throughout the report must be revised to eliminate the reference to a 153). The former Vandal Burial Site is 
"munitions burial or disposal site". This report incorrectly implies that located to the south and east of the wells at 
munitions have been buried or disposed of at this site. the OB/OD area. Remedial actions were 

conducted at the Vandal Burial Site during 
1995. This SWMU site was subsequently 
removed from WSMRs HSWA permit in 
December 1996. All references in the 
report regarding the munitions burial site at 
HTA or SWMU 153 (Vandal Burial Site), 
will be removed. 
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AT THE HAZARDOUS TEST AREA, TULA PEAK ORDNANCE DISPOSAL AREA, 
STALLION RANGE CENTER AND OSCURA BOMBING RANGE LANDFILL 

2. Specific Comments 

ITEM NO. SECTION .....•.•• · .... COMMENT RESPONSE 

3 Title Report Title The name of this report should be changed. The word Concur. 
SWMU should be deleted since groundwater monitoring actions for the 
sites discussed in this report are not part of the WSMR SWMU program. 

4 Table of Contents Table of Contents The title ofthe site indicated in Section 2.1 and the Concur. 
List of Figures is. incorrect. The words "Munitions Burial/Disposal Site" 
should be deleted. 

5 Executive Executive Summary In the first sentence of this section the words Concur. See Comment Response No. 2 
Summary "Munitions Burial Site" should be deleted from the title of the HTA. 

The second sentence in this section should be rewritten as follows, 
"between the HTA and the HTA water supply well." In the second 
paragraph of this section, the work "burial" should be deleted from the 
third sentence. The Executive Summary should be expanded to state 
that SWMU Site 153 (Vandal Burial Site) located in the HTA, has been 
remediated and that all the hazardous material removed. A concise 
mention of this restoration action is warranted because this site is (or 
was) in the HTA and all the associated wastes have been removed 
eliminating the risk of future groundwater impacts. In addition, a brief 
synopsis ofthe Open Bum/Open Detonation (OB/00) area in the HTA 
should be included since groundwater analyses have shown the presence 
of explosives residues that may have come from the OB/00. 

6 Sec. 1.12, pg. 1-5 Regional Geolog~ Again, the words "Munitions Burial Site" should be Concur. 
deleted from the first sentence, in the last paragraph of this section. 
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STALLION RANGE CENTER AND OSCURA BOMBING RANGE LANDFILL 

2. Specific Comments (cont.) 

- -- ------------------------

ITEM NO. SECTION COMMENT RESPONSE 

7 Sec. 1.1.3 .2 Groundwater The last sentence in the second paragraph of this section Sentence will be clarified to state that the 
pg. 1-6 mentions that "groundwater is not potable". For clarity, the term potable increase in total dissolved solids content in 

must be defined in terms of the regulatory requirements and a brief groundwater in certain areas of the basin 
explanation should be provided for the reason(s) that groundwater is not precludes use for potable water needs. 
used for domestic purposes in this area. 

8 Sec.1.2 SWMU Sites Included in this Program The first paragraph in this Concur. See Comment Response No. 2 
Pg 1-7 section discusses the Vandal Burial Site, SWMU 153, however, the 

name of the site is never given; this should be corrected. The words" ... 
and the detonation and disposal of damaged ordnance" should b e 
amended to include discussion of the restoration actions completed to 
date at SWMU 153 especially since the materials of concern have been 
removed thereby rendering this site properly restored. Also, all the 
restoration documents/reports produced for SWMU 153 should be 
referenced in the discussion and cited in the reference (bibliography) 
section of this report. 

9 Sec. 1.4 Regulatory Background The first sentence in this section contains the Concur. 
Pg. 1-10 words "munitions disposal site" in reference to the HT A. This is 

incorrect and these words should be deleted. The last sentence on this 
page contains a typographical error. The words "New M" should be 
replaced with "New Mexico". 

10 Sec. 2.1 The words "munitions burial site" should be deleted from the title of this Concur. 
Pg 2-1 section. 

-
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2. Specific Comments (cont.) 

ITEM NO. SECTION COMMENT RESPONSE 

II Sec. 2.1.2 Unit Description The third sentence in this section should be rewritten as Concur. See Comment Response No. 2 
Pg. 2-1 follows," HTA is to test and evaluate the effects on .... ". The words "and 

disposal" should be deleted from the fourth sentence in this section. In 
the fifth sentence in the section, the words "in this area" should be used 
instead of"at this SWMU". The words "and missile demolition" should 
be deleted from the last sentence in this section. 

12 Sec. 2.1.2 Background The words "around the burial site" should be replaced with Concur. 
Pg. 2-1 "in the HT A" in the first sentence of this section. In the second sentence 

of this section, the words "at the burial site" should be deleted. 

13 Sec. 2.1.3 Investigation Activities The words "munitions burial site" are used in Concur. 
Pg. 2-4 the second and third sentences of this section. This wording should be 

deleted and replaced with "munitions detonation area". 

14 Tables 2-1-1 The titles of these two tables should be modified. The use of the words Concur. 
and 2-1-2 "SWMU 153" is incorrect and should be replaced with "HTA". 
Pg. 2-4. 

15 Sec. 2.1.4 Hydrogeologic Conditions. Delete the reference to the "SWMU site" A dedicated submersible pump with a 
Pg. 2-5 and replace it with "HT A" in the second sentence of this section. The surface well seal assembly has been 

last paragraph in this section mentions that the water level In HTA-3 was installed in the. water well at HTA-3. 
not obtained due to "access restrictions". Since groundwater information Without removing the surface assembly, the 
from this well is crucial, more discussion is needed to explain what were well plumbing and service line, 
the access restrictions encountered that prevent monitoring this well and measurement of water level at this well is 
suggest possible solutions so that this well can be accessed in the future. not possible. This information will be 

incorporated into this paragraph. 
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2. Specific Comments (cont.) 

ITEM NO. SECTION 
' 

.. ·.· .. ·COMMENT : .. 
RESPONSE ., 

16 Figure 2-1-3 Potentiometric Surface Man - Hazardous Test Area Munitions Burial Concur. 
Site. The title for this figure is incorrect. It should be modified by 
deleting the words "Munitions Burial Site". 

17 Table 2-1-3 Field Groundwater Quality Measurements. This table contains a type-o. Concur. 
The word "clear" is misspelled in the last entry under "comments". 

18 Sec. 2.1.5 Results of Groundwater Samgling. The last sentence on this page -Pthalate compounds are commonly 
Pg. 2-7 identifies "phthalate compounds" found in samples collected from well associated with polyvinyl chloride monitor 

HTA-11 as laboratory contaminants. If this is so, then more discussion well casings or plastics contamination 
is needed to either justify this conclusion or explain why this observation during laboratory (gloves, aprons, etc) 
is probable. sample preparation. This information will 

be incorporated into the report. 

19 Table 2-1-4 Results of Groundwater Analyses. This data collected from the Table will be modified to add NMWQCC 
analytical results is summarized well in this table. For comparative protection standards and U.S. EPA MCLs, 
purposes, an extra column should be included that provides the as applicable. 
regulatory levels or guidelines (i.e., DWEL, RID, NMWCC, etc.) used to 
compare the data and draw conclusions. Also, specification of the 
analytical detection levels for each analyte should be included where 
comparisons to "detectable" levels of contaminants are made. 

20 Sec. 2.1.5 Results of Groundwater Samnling,. The last sentence ofthe first Concur. 
Pg. 2-9 paragraph on this page should be rewritten as follows, " ... near the 

southeastern boundary of the open detonation areas". 
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2. Specific Comments (cont.) 

ITEM NO. SECTION COMMENT RESPONSE 

21 Sec. 2.2.1 Unit Description. The last sentence of this section states that several Sentence will be rephrased as " ....... one 
P. 2-11 wells were installed "as part of this program". It is unclear what upgradient and three downgradient wells 

program is referenced by this statement. More discussion is needed were installed and sampled". 
explaining what the referenced program is that was mentioned. If 
further discussion of this "program" is not critical to the report, then any 
mention of this program can be deleted to prevent any confusion. 

22 Figure 2-2-3 Potentiometric Surface Map - Tula Peak UXO Site. This graphic needs Drawing will be revised to reflect 
minor revision. The direction of the groundwater flow across the site equipotential lines based on measured 
should be identified based upon the measured water levels and the equipotential surface in each of the wells. 
inferred equipotential lines. The equipotential lines should be clearly 
labeled specifying the elevation of each rather than leaving it to the 
reader to determine. The last equipotential line (elevation "about" 4146) 
is not drawn correctly. If this is the correct elevation for this line, then it 
should curl up over TP-02 (towards the northeast) rather than behind it 
as drawn. 

23 Table 2-2-3 Results of Groundwater Analyses. Additional information is needed to Table will be modified to add NMWQCC 
complete this table. Refer to comment regarding Table 2-1-4. groundwater protection standards or EPA 

MCLs, as applicable. 

24 Sec. 2.2.6 Summary and Recommendations, The first paragraph of this section Concur. 
Pg.2-l8 contains a type-o. The word "in" should be deleted in the second 

sentence of this paragraph. 
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2. Specific Comments (cont.) 

ITEM NO. SECTION COMMENT RESPONSE 

25 Figure 2-3-3 Stallion Range Center Landfill Potentiometric Surface Man. This figure Groundwater flow direction will be 
does not indicate the direction of groundwater flow across the site. An indicated based on measured potentiometric 
arrow indicating the direction of groundwater flow is needed. surface elevations. 

26 Sec. 2.4. l Unit Description. This paragraph contains a type-o. The location name Concur. 
Pg. 2-25 "Mal Pais" is not capitalized. 

27 Figure 2-4-3 Qscura Bombing Range Landfill Potentiometric Surface Man. This Groundwater flow direction will be 
figure does not indicate the direction of groundwater flow across the site. indicated based on measured potentiometric 
An arrow indicating the direction of groundwater flow is needed. surface elevations. 

28 Sec. 3.0 Qverall Summary. The second sentence in this paragraph should be Concur. 
Pg. 2-32 changed. The words "former munitions burial site" should be deleted 

and replaced with "open detonation area". 

29 Sec. 4.0 Recommendations for Further Action. The second sentence in the second Concur. 
Pg. 2-33 paragraph is incorrect and should be rewritten as follows, " ... to 

demonstrate the absence of leachate from the ordnance disposal 
trenches". The last paragraph in this section should be deleted. 

30 Appendix A Detailed Lithologic Log for HTA- 15. This log specifies that the granite K-Feldspar is an abbreviation for potassium 
in this log contains "45% K-feldspar". It is unclear what K-feldspar is. feldspar, and is commonly used on 
This term should be defined or spelled out if it is an abbreviation for a lithologic logs. This abbreviation will be 
chemical or technical term defined on the List of Acronyms. 
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EXECUTIVE SUMMARY 

In support of the White Sands Missile Range (WSMR) Groundwater Monitoring Program, 

environmental investigations were conducted at the Hazardous Test Area (HTA) Open 

Burning/Open Detonation (OB/OD) Site, the Tula Peak Former Ordnance Incineration and Disposal 

Area (Tula Peak), the Stallion Range Center Landfill and the Oscura Bombing Range Former 

Munitions Burial Site. Groundwater investigation-related activities included the installation and 

sampling of three monitoring wells at HTA to evaluate groundwater conditions between the OB/OD 

site and the HTA water supply well. Investigation activities also included the installation and 

sampling of monitoring wells at Tula Peak, the installation of one monitoring well at the Stallion 

Range Center landfill and well at the Oscura Bombing Range Former Munitions Burial Site. 

Low levels of the explosive compounds HMX and RDX were detected in groundwater from the new 

HTA monitoring wells. These wells are positioned between the HTA OB/OD Site perimeter wells 

and the HT A water supply well, and were installed to further delineate the horizontal extent of 

HMX and RDX identified during the September 1996 Range-Wide Groundwater Monitoring 

Program. The results of the initial groundwater sampling program at Tula Peak detected no 

hazardous waste-related compounds in groundwater in the vicinity of the ordnance incinerator and 

disposal trenches. No groundwater sampling was conducted at the Stallion Range Center landfill 

and Oscura Bombing Range monitoring wells. These wells will be sampled as part of WSMR' s 

Solid Waste Management Program and Environmental Compliance Assessment System. 

To determine the extent of impacted groundwater, additional groundwater investigation activities, 

including bi-annual sampling at all existing monitoring wells and the water supply well, are 

recommended at the HT A. Future work should also include the installation and sampling of 

additional wells to determine if impacted groundwater is approaching the HTA water supply well. 

These wells should be positioned one-half the distance between the wells installed during this 

program and the HT A water supply well. Periodic groundwater monitoring is also recommended 

at Tula Peak to monitor groundwater quality in the vicinity of the ordnance disposal burial trenches. 
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1. INTRODUCTION 

The initial (Phase I) Resource Conservation Recovery Act (RCRA) Facility Assessment (RF A) at 

White Sands Missile Range (WSMR) was conducted at approximately eighty Solid Waste 

Management Unit (SWMUs) sites in 1988 to evaluate site conditions, former hazardous materials 

disposal practices, potential sources of hazardous wastes, hydrogeologic conditions and potential 

contamination of soil, surface water and groundwater (U.S. EPA, 1989). This work was perfomed 

in support of the Hazardous and Solid Waste Amendments (HSWA) to WSMR's RCRA Part B 

Permit. Fifty-two (52) of the SWMU sites were further studied as part of the Phase I and Phase II 

RCRA Facility Investigations (RFis). Based on the results of the Phase I and II RFis, follow-on 

subsurface investigations, and periodic groundwater monitoring, various groundwater contaminants 

were identified at a number of the SWMU sites at WSMR. 

The original HSWA permit has been modified three times to remove sites in which 1.) Response 

actions were determined to be complete or 2.) The nature of existing or former site operations 

indicate separate regulatory guidance. The HT A OB/OD Site, the Tula Peak Former Incinerator and 

Burial Trenches, and the Oscura Bombing Range Landfill were originally included on WSMR's 

HSW A permit but later removed because these ordnance-related sites are regulated by the Military 

Munitions Rule ( 40 CFR Part 260). 

The Stallion Range Center Landfill, regulated by the New Mexico Solid Waste Management 

Regulations (NMSWMR), received a Section 108B Exemption in 1993. This exemption relieves 

WSMR of specific landfill design criteria and the NMSWMR Background Groundwater Monitoring 

Program, while continuing landfill operations. 

In general conformance with the Military Munitions Rule, and WSMR' s range-wide groundwater 

monitoring program, continuing groundwater investigations were conducted at the above referenced 

sites. Environmental investigations at sites still included under WSMR's HSWA permit 

are conducted under the WSMR Installation Restoration Program. 
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1.1 White Sands Missile Range- Background 

1.1.1 Location and Setting 

White Sands Missile Range is under the jurisdiction of the US Army Test and Evaluation Command 

(TECOM). Most of the installation is situated within the Tularosa Basin; the northwestern portion 

of the range lies within the Jomada del Muerto Basin. WSMR is located in Dofia Ana, Socorro, 

Lincoln, Otero, and Sierra Counties, New Mexico. The Main Post area ofWSMR is located at the 

southwestern comer of the installation, approximately 27 ( 43.3 km) miles east-northeast of Las 

Cruces, NM and 45 (72.4 km) miles north ofEl Paso TX (Figure 1-1-1). The WSMR headquarters 

and most installation support activities are located at the Main Post area. WSMR is the largest 

land-area military installation in the United Sates, comprised of nearly 3,500 square miles (5,361 sq. 

km) ofland. The installation is approximately 99 (159 km) miles long and 25 to 40 (40.22 to 64.4 

sq. km) miles wide. 

The WSMR is an outdoor laboratory consisting of a large complex of test ranges, launch sites, 

impact areas and instrumentation sites required to develop and test defensive and offensive weapons. 

WSMR is designated as a national range whose mission is the support of missile development and 

test programs for the Army, Navy, Air Force, NASA and other government agencies. 

1.1.2 Regional Geology 

The WSMR lies within the Mexican Highland Section of the Basin and Range Province, 

characterized by a series of tilted fault blocks forming longitudinal, asymmetric ridges or mountains 

and broad intervening basins (Figure 1-1-2). The major portion ofWSMR lies within the Tularosa 

Basin, which is bounded on the west by the Organ, San Augustin, and San Andres Mountains. The 

eastern limit of the Tularosa Basin lies outside of the range, and is formed from north to south by 

the Jicarilla, Sierra Blanca, and Sacramento Mountains (not shown on Figure 1-1-2). 
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The northwestern portion of the range is located within the Jornada del Muerto Basin. The Jornada 

del Muerto Basin is a broad, flat basin lying between the San Andres Mountains to the east and the 

Rio Grande valley to the west. The Jornada del Muerto Basin is separated from the Tularosa Basin 

by the San Andres and Oscura Mountains. Both the Tularosa and Jornada del Muerto basins 

contain thick sequences of Tertiary and Quaternary age alluvial and bolson fill deposits. These 

sediments, more than 5,000 feet (1 ,524 m) thick in some areas, consist mainly of silt, sand, gypsum 

and clay weathered from the surrounding mountain ranges. The average elevation of the basin floors 

is 4,000 feet above mean sea level and surface features consist of flat sandy areas, sand dunes, basalt 

flows, and playas or dry lake beds. Average elevation of mountains range from 5,700 feet (1,737.36 

m) at San Augustin Pass to nearly 9,000 feet (2,743.2 m) at Salinas Peak, the tallest peak at 

WSMR. 

The Hazardous Test Area Munitions Burial Site, the Tula Peak Ordnance Disposal Area, and the 

Oscura Bombing Range Muntions Burial Site are located within the Tularosa Basin. The Stallion 

Range Center landfill is located within the Jornada del Muerto Basin. 

1.1.3 

1.1.3.1 

Regional Hydrogeology 

Surface Water 

Very little surface water exists at WSMR due to the low annual precipitation, high evaporation rate, 

and high infiltration characteristics of the soils. Playas within the basins may contain standing water, 

generally during the summer season when thunderstorm activity is most common. Arroyos which 

drain the surrounding mountains usually contain water only following heavy precipitation events. 

The Tularosa Basin is considered a closed basin, with no surface water drainage outside of WSMR. 

The Jornada del Muerto Basin is considered a sub-basin of the Rio Grande, with all surface water 

draining to the south and west towards the Rio Grande 
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1.1.3.2 Groundwater 

The WSMR Main Post obtains its potable water supply from the aquifer in the upper bolson 

deposits. The majority of the groundwater recharge to this bolson aquifer occurs through the coarse, 

unconsolidated Tertiary/Quaternary alluvial fan deposits and arroyos along the eastern flank of the 

Organ, San Augustin and San Andres Mountains. 

Groundwater in the vicinity of the Main Post and the HTA is of sufficient quality (less than 1,000 

mg!L total dissolved solids) for human consumption. Further to the east towards the center of the 

basin, this water becomes more mineralized, primarily with sulfate and chloride. This is probably 

attributed to the slow migration rate of groundwater from recharge to discharge areas, and the 

presence of readily soluble minerals in the bolson sediments. Approximately 5 miles east of the 

Main Post and HT A, is the freshwater-saline water interface. Beyond this interface, the 

groundwater is not potable due to the increase in TDS content. 

Groundwater is relatively shallow (20-25 feet) at the Tula Peak Former Ordnance Incineration and 

Disposal Area. There are no permanent structures at this area and as such, the closest water supply 

wells are located in the town of Tularosa. Most of the groundwater recharge in this area occurs from 

surface run-off originating in the Sacramento Mountains. 

The water supply at Stallion Range Center is obtained from two wells located along the western 

boundary of the facility. The wells produce nonpotable water which is processed through a 

desalinization plant and stored in an aboveground storage tank. Depth to groundwater in the 

vicinity of Stallion Range Center approximately is approximately 300 feet. 

Water supply to Oscura Bombing Range is brought in by tanker truck and stored in an aboveground 

storage tank. The closest water supply well (reportedly used for construction) is located at the 

Oscura Range Center, approximately 5 miles east of the bombing range. 
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1.2 Sites Included in this Program 

The following sites (location shown on Figure 1-1-3) were included in the WSMR's expanded 

Groundwater Monitoring Program: 

1.2.1 Hazardous Test Area Open Burning/Open Detonation (OB/OD) Site 

The Hazardous Test Area (HTA) is located approximately 10 (16 km) miles northwest of the Main 

Post. The area is located within a protective canyon formed by the San Andres Mountains. The 

OB/OD site is located on the westernmost edge of the HTA which is used for the demolition of 

certain waste pyrotechnics, explosives and propellants. The site consists of a detonation pit which 

has been excavated into native soil and is bermed with native soil on all sides. The pit is generally 

rectangular in shape and is used for explosive open detonation of ordnance generated by WSMR. 

The results of groundwater monitoring conducted in September 1996 (MEV A TEC Corporation, 

1997) indicated the presence of explosive compounds in perimeter monitoring wells positioned 

downgradient ofthe detonation site. These wells are located approximately 4,500 feet (1,371 m) 

northwest and upgradient of the water supply well used by HT A facilities. Three additional 

downgradient monitoring wells, located approximately halfway between the existing wells and the 

HT A water supply well, were installed and sampled as part of this program. 

1.2.2 Tula Peak Former Ordnance Incineration and Disposal Area 

The Tula Peak Former Ordnance Incineration and Disposal Area (Tula Peak) is located near the 

eastern boundary ofthe missile range, approximately 10 miles (16 km) west of the town ofTularosa, 

and 2 miles (3.2 km) north ofTula Peak. The site consists of a formerly used UXO incinerator and 

burial trenches. Bomblets and other unexploded ordnance were reported to be manually introduced 

to the cylindrical-shaped incinerator and then buried in the disposal trenches following incineration. 
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The results of surface soil (less than 1 foot (0.3 m) depth) sampling conducted in 1993 (IT 

Corporation) detected no surface UXO-related contamination. To evaluate and monitor groundwater 

below the unlined disposal trenches, one upgradient and three downgradient monitoring wells were 

installed and sampled to detected possible leached disposed materials. 

1.2.3 Stallion Range Center Landfill 

Stallion Range Center (SRC) is located at the northwest comer of the missile range, in Socorro 

County, approximately 120 miles north (via Range Road 7) of the WSMR Main Post. The landfill 

is located approximately 1 mile (1.6 km) south of the SRC front gate. The landfill is used for 

disposal of sanitary wastes generated fron SRC and surrounding test centers. Three existing wells 

were sampled in October 1996 (MEV A TEC Corporation 1997). Evaluation of existing groundwater 

data and hydrologic conditions identified an area southeast (downgradient) of the landfill in which 

additional data was needed. One monitoring well was installed to provide supplemental 

downgradient data. 

1.2.4 Oscura Bombing Range Former Munitions Burial Site 

Oscura Bombing Range is located near the east-northeast boundary of the missile range, west of 

Range Road 9 and north of Range Road 12, east of the Oscura Mountains. The range consists of 

approximately 26,400 acres ( 10,688 ha) used for target area for inert munitions drops from aircraft. 

The burial site, located one mile north of the bombing range center lookout tower, was used for the 

disposal of practice bombs after all spotting charges had been detonated. The total area of the burial 

site is approximately 1,000 by 1,000 feet (300 by 300 m). Potentiometric surface data and 

groundwater samples were collected from existing wells in October 1996 (MEV A TEC, 1997). The 

results of both investigations indicated one well to be dry. A replacement well was drilled and 

installed as part of this program. 

1 - 8 



~ 
j 

{ 
~ 

SOCORRO,. ~ 

< 11 
\ ) 

\ . 
I li SAN ANTONIO 

I ~ 
II t 

I' 

//)[ 
/~ 

/ )) 
r 

STALLION RANGE LANDFILL 

-~ 

DRA\IoiNG NOT TO SCAcE 

' TEST GJ AREA 
\ ""' \ \ 

1,; 

~W~E~ 
\ \ 

u WSMR POST HEADQUARTERS 

Figure 1-1-3 
White Sands Missile Range 

Location of Sites -
Included in this Program 

1-9 

I 

TULA PEAK ORDNANCE 
DISPOSAL AREA 

ALAMOGORDO 

--!lib-_ 
~ 

RIEVATEG 
CORPORATION 



1.3 Program Objectives 

The purpose of this program is to further characterize, or provide additional information regarding 

groundwater contaminants identified during previous investigations, which may pose a risk to human 

health or the environment. The objectives of the monitoring program are to: 

• 

• 

• 

Further characterize groundwater conditions in the vicinity of each site . 

Review groundwater data from new monitoring wells at each site and compare this 
data to previous sampling data from existing monitoring wells to evaluate 
contaminant concentrations or groundwater flow paths at each site. 

Provide recommendations regarding further site investigation or long term 
monitoring. 

1.4 Regulatory Background 

1.4.1 Regulatory History 

A RCRA Facility Assessment (RF A) was conducted in 1988 to identify WSMR SWMU sites which 

could contribute to potential releases of hazardous materials to soil and/or groundwater. These sites 

were designated to become part of the Hazardous and Solid Waste Amendment ofWSMR's Part B 

Permit. The HTA OB/OD Site, the Tula Peak Former Incinerator and Burial Trenches, and the 

Oscura Bombing Range Landfill were identified as SWMU Sites during the RFA. (A.T. Kearney, 

1988). Several changes were made in finalizing the permit (EPA, 1989) which included the 

removal of these sites due to separate regulatory driver. 

The HTA Munitions OB/OD Site, the Tula Peak Former Ordnance Incineration and Disposal Area, 

and the Oscura Bombing Range Munitions Burial Site are regulated under the Military Munitions 

Rule (40CFR Part 260). Section 107 of the Federal Facility Compliance Act (FFCA) of 1992 added 

a new section that required the U.S. EPA to promulgate regulations which identifies the means in 

which RCRA requirements apply to unexploded ordnance and environmental contamination at 

military ranges. 

1 - 10 



.. 

In 1993, WSMR submitted a request to the New Mexico Environment Department, Solid Waste 

Bure·au for a Solid Waste Facility permit exemption. The Stallion Range Center landfill is located 

in an area where it is not feasible to dispose of solid (primarily sanitary) waste in a permitted solid 

waste facility. The request was approved but applies only to Section 108B of the New Mexico Solid 

Waste Management Regulations which relieves WSMR of specific landfill design criteria and the 

NMSWMR Background Groundwater Monitoring Program. 

1.4.2 Regulatory Levels 

Groundwater in New Mexico with total dissolved solids (IDS) concentrations less than 10,000 mg/L 

(includes EPA Class I and Class II* aquifers) is under the protection ofthe NMWQCC Regulations 

(December, 1995). The NMWQCC has established protection standards for various groundwater 

contaminants and are used for groundwater evaluation at WSMR. For groundwater constituents for 

which there are no New Mexico protection standards, U.S. EPA Drinking Water Regulations MCLs 

and Health Advisories (1995) are used (Table 1-4-1 ). 

In areas where TDS concentrations in groundwater exceed 10,000 mg!L (EPA Class III** aquifer), 

and the water is not used for drinking water supply, nor would it be expected to carry constituents 

to surface water or to a Class I or Class II aquifer, neither category of regulatory levels technically 

apply. Specific application of the regulations must be discussed with the New Mexico Environment 

Department (NMED) and the EPA. However, without an approved discharge permit, the state 

disallows deliberate contaminant releases to waters with IDS concentrations greater than 10,000 

mg/L. 

• 

•• 

EPA Class II aquifers refer to current and potential sources of drinking water and water having other beneficial 
uses. Class II aquifers include all groundwater that is currently used or is potentially available for drinking 
water, agriculture or other beneficial use. 

EPA Class III aquifers are considered groundwater which is not considered a potential source of drinking water . 
A Class III aquifer is of limited beneficial use, is saline (TDS concentrations greater than 10,000 mg!L }, or is 
otherwise contaminated by naturally occurring constituents or human activity that is not associated with 1.) a 
particular waste disposal activity or 2.) another site beyond levels which allow remediation using methods 
reasonably employed in public water treatment systems. Class III also includes groundwater that is not available 
in sufficient quantity at any depth, to meet the needs of an average household . 
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Table 1-4-1 

Selected U.S. EPA and New Mexico 

Groundwater Protection Standards 
White Sands Missile Range, New Mexico 

>:, ' : c'Jl'~~!{~i ~'" 

ri .fi~~ ·.· .~ 

'-•' ·-'· .... 
Inorganics 

Aluminum 
Arsenic 
Barium 

Beryllium 
Boron 
Cadmium 

Calcium 
Chromium 
Chromium ( + 6) 
Cobalt 
Copper 

Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silicon 
Silver 
Sodium 
Strontium 
Tin 
Vanadium 

Zinc 
Water Quality 

Bicarbonate Alkalinity 
Bromide 

Carbonate Alkalinity 
Chloride 
Fluoride 
pH 

Nitrate 
Nitrogen 

Sulfate 

TDS 
Total Organic Carbon 

- " --"" 

-Federal 
·::Mci" 
~(niglL)·~ 

NE 
0.05 

2 
0.004 

NE 
0.005 

NE 
0.1 
0.1 
NE 
1.3 
NE 

0.015 
NE 
NE 

0.002 
NE 
0.1 
NE 

0.05 
NE 

0.05 
NE 
NE 

NE 
NE 
NE 

NE 
NE 
NE 
NE 
4 

6.5- 8.5 
10 
NE 

NE 
NE 
NE 
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New Mexico 

~~~rMed? 
' :l,,"'"l!- ~·~ -l,-y 

Groundwater 
~ " : .~"' "' " - S..> ~ • 

"·-Standards •• -·:_;: (~g/Lf ~1~ 

5.0 N 
0.1 y 

LO y 

NE y 

0.75 N 
0.01 y 

NE N 
0.05 y 

NE N 

0.05 N 
LO N 
LO N 

0.05 y 

NE N 
0.2 N 

0.002 y 

LO N 
0.2 N 
NE N 

0.05 y 

NE N 
0.05 y 

NE N 
NE N 
NE N 
NE N 

10.0 N 

NE N 
NE N 
NE N 

250.0 N 
1.6 N 
6-9 y 

10 N 
NE N 

600 N 
10,000.0 N 

NE N 



Tablel-4-1-continued 
Selected U.S. EPA and New Mexico 

Groundwater Protection Standards 
White Sands Missile Range, New Mexico 

Volatile Organic Compounds 
Acetone 
Bromomethane 
2-Butanone 
Carbon Disulfide 
Chloroethane 
Chloroform 
Chloromethane 
Dichlorodifluoromethane 
1, 1 - Dichloroethene 
1 , 1 - Dichloroethane 
1,2 - Dichloroethane 
Methylene Chloride 
Trichloroethene 
1,1,1 - Trichloroethane 
1,1,2 - Trichloroethane 
Benzene 
Ethyl benzene 
Total Xylenes 
Semi-Volatile Organic Compounds 
Acenaphthalene 
Benzoic Acid 
bis (2-ethylhexyl) Phthalate 
Bromo Dichloromethane 
Fluoranthene 
Dibenzofuron 
Naphthalene 
Phenanthrene 
Pyrene (PAH) 
Other 
Cyanide 
Explosive Residues 
Rad 226/228 
PCBs 
Total Petroleum Hydrocarbons 

Notes: 
NE- Not Established 

NE 
NE 
NE 
NE 
NE 
0.1 
NE 
NE 

0.007 
NE 

0.006 
0.005 

NE 
0.20 
0.005 
0.005 
0.7 
10 

NE 
NE 

0.006 
0.1 
NE 
NE 
NE 
NE 
NE 

0.2 
NE 

20 pCi/L 
0.0005 

NE 

* - Combined naphthalene and monomethylnaphthalenes 

NE y 

NE N 

NE y 

NE y 

NE N 

0.1 y 

NE N 
NE y 

0.005 y 

0.025 y 

0.01 y 

0.1 y 

0.1 y 

0.06 y 

0.01 y 

0.01 y 

0.75 y 

0.62 y 

NE N 
NE N 
NE y 

NE N 
NE y 

NE N 
0.03* y 

NE y 

NE y 

0.2 y 

NE y 

30 pCi/L N 
0.001 N 

NE N 

Source: New Mexico Water Quality Control Commmission (1995) and U.S. EPA Drinking Water 
Regulations, Maximum Contaminant Levels and Health Advisories (1995). 
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1.5 Scope of Work 

Investigation activities conducted as part of this program included: 

• 

• 

• 

• 

Review and evaluation of available previous subsurface investigation data 

Installation and sampling of monitoring wells at the Hazardous Test Area and Tula 

Peak Ordnance Disposal Area 

Installation of one downgradient monitoring well at Stallion Range Center 

Replacement of monitoring well at Oscura Bombing Range Munitions Burial Site 

Prior to beginning field activities, a WSMR Record of Environmental Consideration (REC) and 

Real Property Planning Board Action (RPPBA) were prepared and submitted for approval for the 

proposed monitoring well locations. Well locations were also approved by the WSMR National 

Range Directorate of Environment and Safety- Environmental Services Division (NRES-E). 

1.5.1 Monitoring Well Installation 

Well installation activities consisted of drilling 8-inch (20.32 ern) diameter boreholes using mud

rotary drilling methods. To describe subsurface conditions, drill cuttings were collected from 5-ft. 

(1.524 m) depth intervals, or upon noting a change in lithology. In addition to the general field 

lithologic log prepared by the site geologist, a detailed borehole lithologic log was prepared using 

a binocular petrographic microscope. The cuttings were examined to describe grain size, sorting, 

mineralogy or lithology, degree of grain roundness, color, depth below land surface and thickness 

intervals. Copies of the field and detailed lithologic logs are provided as Appendix A. The 

determination of depth of well screen interval and correlation of transmissive lithologic units was 

aided by the use of the following borehole geophysical logs: 

1.) 
2.) 
3.) 
4.) 
5.) 
6.) 
7.) 

Long-short normal resistivity 
Spontaneous Potential 
Single-point resistance 
Caliper 
Neutron 
Natural gamma 
Bulk density 
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The long and short normal resistivity, neutron and natural gamma logs provided the best information 

regarding lithology and depth to saturation in the alluvial sediments. Copies of geophysical logs 

for each of the boreholes are included with Appendix A. 

Following completion of geophysical logging, each monitoring well was constructed using 4-inch 

(10.16 em) diameter, flush-threaded, 20-foot (6.1 m) length PVC (ASTM-D 1785, Schedule 40), 

0.010-inch (0.025 em) slotted wire-wrap screens with a 5-foot (1.52 m) length ofblank Schedule 40 

PVC casing at the base to function as a well sump. Upper well casing consists of 4-inch (1 0.16 em) 

diameter, flush-threaded, Schedule 40 PVC riser. 

Clean, graded, 20-40 mesh size silica sand was added to complete each screen interval filter pack 

from five feet (1.52 m) above each screen to at least five feet (1.52 m) below the base of the well 

sump. Upper seals are constructed of five feet (1.52 m) of hydrated bentonite chips. Each borehole 

annulus is completed with a cement/bentonite slurry from the top of the upper seal to grollild surface. 

Well construction information is provided as part of Appendix A and summarized in each SWMU 

discussion. 

1.5.2 Groundwater Sampling and Analysis 

To determine the presence of site-related grollildwatercontaminants and aquifer geochemistry, 

samples _were collected from the three new wells at the Hazardous Test Area and the four new wells 

at the Tula Peak Former Ordnance Incineration and Disposal Area. 

Prior to the collection of grollildwater samples, depth to grollildwater and where possible, total well 

depth was measured at each well site. Measurements were made from the notch or mark at the top 

of the polyvinyl chloride (PVC) casing and from the brass survey marker embedded into each 

concrete well pad. An electric water level probe was used to determine water levels. 
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Prior to sampling, each of the wells were purged in order to obtain a representative sample of 

formation water. All purging was conducted using decontaminated electric, portable, submersible 

pumps. Purging was conducted until at least three well casing volumes were removed and the field 

parameters of groundwater pH, temperature and conductivity remained within a ten percent variance. 

Groundwater samples were collected using clean, new, disposable polyethylene bailers attached to 

clean, new, nylon rope. All samples were placed in certified-clean bottles provided by the 

laboratory, placed in coolers and chilled to a temperature of not more than 4 degrees Celsius. 

Samples sent for analyses of dissolved components, or very turbid samples, were filtered through 

disposable 0.45 micron filter paper, using a peristaltic pump with clean, new tygon tubing. The 

samples, with completed chain-of-custody forms, were submitted to the analytical laboratory via 

next day delivery. 

Groundwater samples were collected from each monitoring well and submitted for laboratory 

analysis. To establish baseline characteristics for each site, one analyte list was implemented for all 

groundwater samples. Each sample was analyzed for 57 different volatile organic compounds 

(VOCs), 68 semivolatile organic compounds (SVOCs), 14 explosive residue compounds, total 

petroleum hydrocarbons (TPH), total (dissolved plus suspended) concentrations of 26 different 

metals, and water quality parameters including total dissolved solids (TDS), carbonate and 

bicarbonate alkalinity, pH, chloride, fluoride, nitrate, bromide, sulfate and total organic carbon 

(TOC). Table 1-5-1 provides a summary of the SWMU groundwater laboratory analysis 

requirements. 

At least one quality assurance (QA) duplicate sample and one quality control (QC) duplicate sample 

per SWMU site were submitted to the analytical laboratories. Additional sample volumes from each 

SWMU site were also submitted to the laboratories for matrix spike/matrix spike duplicate 

(MS/MSD) analyses. Field blanks were provided with each sample cooler which contained samples 

for VOC analyses. All field blanks were analyzed with the associated field samples. 
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1-5-1 Summary of Groundwater Sampling and Analysis Requirements 

Reference Method Parameter Method Type Quantitation Limits Maximum 
Holding 

Time 

SW 846: 8260A Volatile Organic Compounds Gas Chromatography/ Bromomethane - 2 ~tg!L 14 days 
Mass Spectrometry Chloroethane - 2 flg/L 

Chloromethane - 2 ug/L 
Dichlorodifluoro-
Methane - 2 flgL 

Methylene chloride-2 flg/L 
All other 8260 compounds- I flg/L 

sw 846:8270 Semivolatile Organic Gas Chromatography/ Maximum - Benzoic Acid 50 flg/L 40 days 
Compounds Mass Spectrometry All other 8270 

compounds :S 25 flg/L 

EPA 418.1 Total Petroleum Hydrocarbons Infrared 0.1 mg/L 40 days 

sw 846:8330 Explosive Residues High Pressure Liquid All compounds :S 0.7 flg/L 40 days 
Chromatography 

EPA 160.1 Total Dissolved Solids Gravimetric 10.0 mg!L 7 days 

EPA310.1 Carbonate and Bicarbonate Titrimetric 1.2 mg/L 14 days 
Alkalinity 

EPAI50.1 pH Electrometric N/A 48 hours 

EPA 325.3 Chloride Titrimetric 2.0 mg/L 28 days 

EPA 340.2 Fluoride Selective Ion Electrode 0.1 mg/L 28 days 

EPA 352.1 Nitrate Spectrophotometric 1.0 mg!L 48 hours 

sw 846:9056 Bromide Titrimetric 0.5 mg!L 28 days 

EPA 375.4 Sulfate Turbidimetric 13.0 mg/L 28 days 
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Table 1-5-1 (cont.). Summary of Groundwater Sampling and Analysis Requirements 
------

Reference Method ··Parameter Method Type Quantitation Limits Maximum 
Holding 

Time 

EPA 415.1 Total Organic Carbon IR -Combustion 1.0 mg!L 28 days 

SW 846: 6010A Total Recoverable Metals Inductively Coupled (mg/L) 180 days 
Aluminum Plasma Emission 0.1 

Arsenic Spectroscopy 0.005 
' 

Barium and ' 0.01 
Beryllium Graphite Furnace Atomic 0.005 

Boron Absorption 0.1 
Cadmium 0.005 
Calcium 1.0 

Chromium 0.01 
Cobalt 0.01 
Copper 0.02 ' 

Iron 0.10 
Lead 0.005 

Magnesium 1.0 
Manganese 0.01 

Molybdenum 0.02 
Nickel 0.04 

Potassium 5.0 
Selenium 0.005 
Silicon 0.5 
Silver 0.01 

Sodium 1.0 
Strontium 0.10 

Tin 0.1 
Vanadium 0.01 

Zinc 0.02 

SW: 846:7470 Mercury Cold Vapor Atomic 0.0002 28 days 
Absorption 
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All primary and quality control (duplicate) samples were submitted to the following laboratory: 

Environmental Science and Engineering/QST Laboratories 
14220 West Newberry Road 
Gainesville, Florida 32607 
Telephone: 352/333-1608 

Quality assurance samples were submitted to: 

PDP Analytical Services 
1680 Lake Front Circle, Suite B 
The Woodlands, Texas 77380 
Telephone: 2811363-2233 

Groundwater sample results for detected analytes only are provided in Section 2, as part of each site 

investigation summary. 
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2. SUMMARY OF SITE INVESTIGATION ACTIVITIES 

2.1 Hazardous Test Area Open Burning/Open Detonation Site 

2.1.1 Unit Description 

The Hazardous Test Area (HTA) is located approximately 10 miles (16 km) northwest of the Main 

Post (Figure 2-1-1 ). The area is located within a protective canyon formed by the San Andres 

Mountains. The OB/OD site is located on the westernmost edge of the HTA which is used for the 

demolition of certain waste pyrotechnics, explosives and propellants. The site consists of a 

detonation pit which has been excavated into native soil and is bermed with native soil on all sides. 

The pit is generally rectangular in shape and is used for explosive open detonation of ordnance 

generated by WSMR. 

The results of groundwater monitoring conducted in September 1996 (MEV ATEC Corporation, 

1997) indicated the presence of explosive compounds in perimeter monitoring wells positioned 

downgradient of the detonation site. These wells are located approximately 4,500 feet (1,371 m) 

northwest and up gradient of the water supply well used by HT A facilities. 

2.1.2 Background 

Four existing monitoring wells located around the detonation area, and one water supply well located 

near the HT A facilities were sampled in September 1996 as part of the WSMR Range-Wide 

Groundwater Monitoring Program (MEV ATEC, 1997). Low concentrations of explosive 

compounds (HMX and RDX) were identified in groundwater samples collected from three 

downgradient wells at the detonation site. These wells are located approximately 4,500 feet (1,371 

m) northwest and upgradient ofthe water supply well used by HTA facilities (HTA-3). 
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2.1.3 Investigation Activities 

Three new downgradient monitoring wells (HTA-15, HTA-16 and HTA-17) were installed and 

sampled as part of this program. The new wells are located downgradient of the existing well 

network surrounding the detonation area (Figure 2-1-2). Table 2-1-1 illustrates location and water 

level data for existing monitoring wells and supply well at the Hazardous Test Area. Table 2-1-2 

illustrates location and water level data for the new downgradient monitoring wells. Borehole 

lithologic logs and monitor well construction diagrams are provided as Appendix A. 

Well No. 

HTA-3 

HTA-11 

HTA-12 

HTA-13 

HTA-14 
Notes: 1. 

2. 
3. 
4. 

WeUNo. 

HTA-15 

HTA-16 

HTA-17 
Notes: I. 

2. 
3. 

Table 2-1-1. Location and Water Level Data for Existing Wells at HTA 

Northing 1 Easting 1 . Elevation 2 Elevation 2 

Brass TopofPVC 
Marker (ft) 

(ft) 

3595371.755 358094.763 Unknown Unknown 

3596278.488 357117.963 5687.89 5690.09 

3596353.562 356894.144 5752.27 5754.67 

3596249.263 357116.642 5688.05 5690.49 

3596232.522 357073.430 5695.82 5698.12 
Uruversal Transverse Mercator Coordmate Systems, Zone 13, NAD83 
Elevation Datum is North American Vertical Datum, 1988 
Measured from brass survey marker 
Reference: Cruz, 1984. 

Total 3 

Depth 
wen (ft) .··· ., 

163.004 

86.00 

156.80 

80.00 

110.00 

Table 2-1-2. Location and Water Level Data for New Wells at HTA 

Northing 1 Easting 1 Elevation 1 ·. · 1 .· Elevation 1 

Brass ···.·•· TopofPVC 
Marker. (ft) (ft) 

,·. 
·. 

3596213.967 357299.383 5642.92 5645.25 

3596179.207 357282.375 5641.18 5643.10 

3596137.383 357256.644 5641.49 5643.59 
Umversal Transverse Mercator Coordmate Systems, Zone 13, NAD83 
Elevation Datum is North American Vertical Datum, 1988 
Measured from brass survey marker 
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Total 3 

Depth 
Well 
(ft) 

102.00 

103.00 

110.00 

Elevation 3 

Ground-water 
(ft) 

2 June 1997 
No access 

5621.33 

5665.18 

5623.67 

5608.32 

Elevation 3 

Ground-water 
(ft) 

2June 1997 

5565.62 

5559.98 

5559.54 



2.1.4 Hydrogeologic Conditions 

HT A is situated within a protective canyon formed by the San Andres Mountains. The site is 

characterized by large topographic relief from northwest to southeast as the alluvium slopes away 

from the ridge line. Outcrops of Precambrian- and Tertiary-age granites and diabase dikes are 

located within 100 yards ofthe site. 

Information from the soil boring logs drilled for the new wells as part of this investigation indicates 

the subsurface geology (in the vicinity of wells HTA-15, HTA-16 and HTA-17) is characterized by 

unconsolidated sands, silts and cobbles down to about 25 feet (7.62 m). The unconsolidated material 

is underlain by weathered granite from the surface to a depth of approximately 95 feet (28.96 m). 

Below 95 feet (28.96 m) to total depth of the borehole, hard, less weathered granite was observed. 

Each of the new HT A wells were drilled using air rotary drilling methods to determine the depth 

to the top of groundwater. During the 1995 Groundwater Quality Investigation (ESE, 1996) artesian 

groundwater conditions were encountered while drilling the boreholes for wells HT A -12 and HT A-

13. This phenomenon was not observed in any of the boreholes drilled during this program. 

Borehole and cased-well water levels remained constant during drilling, geophysical logging, well 

development and sampling. The top of the zone of saturation at all wells is characterized as highly 

fractured, very weathered granite. 

The static groundwater elevation measured in all wells is also presented in Table 2-1-1 and 2-1-2. 

Depths to groundwater ranged from 64.38 feet (19.62 m) at HTA-13 to 87.50 feet (26.67 m) at 

HTA-14. Due to access restrictions, the depth to water at supply well HTA-3 could not be 

determined. A submersible pump with well seal assembly has been installed in this well and the 

well is covered by a heavy stainless steel cover. Measured potentiometric surface elevations suggest 

a groundwater flow direction to the east-southeast (Figure 2-1-3). 
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Groundwater samples were collected from the three new monitoring wells (HTA-15, HTA-16 and 

HTA-17) on 2-4 June 1997. The wells were purged and sampled using a portable submersible 

pump. At least three well volumes of groundwater were purged prior to sampling, or until water 

temperature, pH and conductivity remained below a ten percent variance. Table 2-1-3 illustrates 

well parameters recorded during sampling. 

Table 2-1-3. Field Groundwater Quality Measurements- New Wells at HTA 

Well No. Sample Date Temperature pH Conductivity Comments 
eq .·' (IJS/cm) 1 

HTA-15 6/2/97 22.2 6.89 760 Clear 

HTA-16 6/2/97 21.4 7.13 730 Clear 

HTA-17 6/2/97 23.8 6.86 890 Cear 

Notes: I. J.1S/cm - microsiemens per centimeter 

In addition to the primary sample, one quality assurance and one quality control (triplicate) samples 

were collected from well HTA-16. All samples were submitted for the analytical parameters shown 

on Table 1-4-1. Field blanks accompanied each sample courier for VOC analyses. The analytical 

results for detected analytes only are shown on Table 2-1-4. 

2.1.5 Results of Groundwater Sampling 

No volatile organic compounds or semivolatile organic compounds were detected in any of the new 

monitoring wells. During the September 1996 sampling event from the existing wells, one SVOC, 

di-n-butylphthalate was reported from sample HTA-11, at a concentration just above laboratory 

detection limits (11 J..l.g/L). This -phthalate compound was reported to be a laboratory contaminant, 

and was not considered representative of groundwater conditions. ( -Pthalate compounds are 

commonly associated with polyvinyl chloride monitor well casings or plastics (gloves, aprons etc.) 

contamination during laboratory sample preparation.) 
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During the September 1996 sampling event, trace concentrations of the explosive compound HMX 

were detected in HTA-11 (0.791 Jlg/L), HTA-13 (0.666 Jlg/L) and HTA-14 (0.791 Jlg/L). The 

explosive compound RDX was also reported from groundwater samples from well HTA-11 (26.4 

JlgiL), HTA-13 (37.4 Jlg/L) and HTA-14 (44.5 Jlg/L). These wells are positioned downgradient, 

near the southeastern boundary of the open detonation area. 

HMX was also detected in the new well samples HTA-15 (0.092 Jlg/L), HTA-16 (0.299 Jlg/L) and 

HTA-16 QC (0.301 Jlg/L). Additionally, levels ofRDX were detected from well samples HTA-15 

(19.1 Jlg/L), HTA-16 (37.0 Jlg/L), HTA-16 QC (37.6 Jlg/L), HTA-16 QA (25 JlgiL) and HTA-17 

(29.6 Jlg/L). 

There are no NM groundwater standards or EPA MCLs established for HMX or RDX. EPA has 

defmed several risk-based-health advisories for exposure to HMX and RDX. The first one, referred 

to as the DWEL (Drinking Water Equivalent Level) is 2.0 mg/L (2000 Jlg/L) for HMX and 0.1 mg/L 

(100 Jlg/L) for RDX. The DWEL is defined as the lifetime exposure concentration which is 

protective of adverse, non-cancer health effects, that assumes all of the exposure to a contaminant 

is from a drinking water source. The second health advisory limit is the RID (Reference Dose). The 

RID for HMX is 0.05 mg/kg/day (50 Jlg/kg/day) and for RDX 0.003 mg/kg/day (3 Jlg/kg/day). The 

RID is defined as the estimate of daily exposure to the human population that is likely to be without 

appreciable risk of deleterious effects. The amount of groundwater used as drinking water, per 

person, per day at HT A, is not known. 

Concentrations of total aluminum, barium, calcium, iron, lead, magnesium manganese, silicon, 

strontium and zinc were generally the same or very similar to that detected from the SWMU 

upgradient and downgradient wells, as reported in the September 1996 sampling event. All reported 

concentrations of these metals in the new wells are below applicable NMWQCC groundwater 

standards and EPA MCLs. Concentrations of total boron in the new wells were slightly higher than 

the previous well results. Total molybdenum was reported only from wells HTA-16 (0.0112 mg/L) 

and HTA-17 (0.0113 mg/L), at concentrations well below the NMWQCC standard (1.0 mg!L). 
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Reported total dissolved solids (IDS) content from all three wells (HTA-15- 770 mg/L, HTA-16-

720 mg!L and HTA-17- 750 mg!L), are approximately 100 to 200 mg!L higher than concentrations 

from the burial site perimeter wells. Chloride concentrations reported from all three wells (HTA-15 

-52.6 mg!L, HTA-16- 47.9 mg/L and HTA-17- 50.1 mg/L) were also 20 to 30 mg!L higher than 

the perimeter wells. With the exception ofthe HTA-16 QA sample, total organic carbon (TOC) was 

reported in all well samples at concentrations ranging from 1.2 to 2.3 mg!L). Concentrations of 

other water quality constituents (fluoride, sulfate, and pH) in the new wells were generally similar 

to levels detected in the existing open detonation site boundary wells. 

2.1.6 Summary and Recommendations 

Analytical results from groundwater samples collected from the new wells indicates the presence of 

the explosive compounds HMX and RDX, at slightly higher concentrations than that reported from 

existing wells located along the southeastern boundary (immediately downgradient) of the open 

detonation area. The presence of these compounds in the new wells suggests downgradient . 
migration of explosive compounds. Periodic groundwater sampling at all wells (including supply 

well HTA-3) is recommended to monitor explosive compound concentrations in groundwater used 

for the water supply for the HT A facilities. In addition, to further delineate the horizontal extent 

of groundwater contamination, it is recommended three to four additional monitoring wells should 

be installed and sampled. These wells should be positioned approximately one-half the distance 

between the monitoring wells installed as part ofthis program, and the HTA-3 water supply well. 

The new wells should be included in a periodic groundwater sampling program. 
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2.2 Tula Peak Former Ordnance Incineration and Disposal Area 

2.2.1 Unit Description 

The Tula Peak Former Ordnance Incineration and Disposal Area (Tula Peak) is located near the 

eastern boundary ofWSMR, approximately 10 miles (16 km) west ofthe town ofTularosa and 2 

miles (3.2 km) north of Tula Peak (Figure 2-2-1). The site consists of a formerly used UXO 

incinerator and burial trenches (Figure 2-2-2). Bomblets and other unexploded ordnance were 

reported to be manually introduced to the cylindrical-shaped incinerator and then buried in the 

disposal trenches following incineration. Partially melted cluster bomb units, and other ordnance 

debris are scattered on the ground surface. 

To monitor groundwater in the vicinity of the unlined disposal trenches, one upgradient and three 

downgradient monitoring wells were installed and sampled. 

2.2.2 Background 

The results of a geophysical survey conducted by IT Corporation during the Phase I RFI ( 1994) 

detected eight possible burial pits/trenches. The pits ranged in size from 25-by-40 feet (7.62 by 

12.2m) to 60-by-150 feet (18.28 by 45.7m). During the Phase I RFI, one SVOC, 

butylbenzylphthalate (BBP) was detected from a surface soil sample (less than 1 foot) (0.3 m) from 

one of the southern disposal pits at a concentration of (0.44 mg!L) (IT Corporation, 1993). IT 

reported that BBP tends to strongly adsorb to soils and may undergo rapid biodegradation. No 

explosive-related compounds or other contaminants were reported from the surface soil samples. 

During June and July 1995, a protective chain-link fence with locked gate was installed around the 

perimeter of the incinerator and burial trenches to prevent humans and wildlife from entering the 

area. 
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2.2.3 Investigation Activities 

One upgradient monitoring well (TP-1) and three downgradient monitoring wells (TP-2, TP-3 , and 

TP-4) were installed and sampled as part of this program. Boreholes for well locations TP-1, TP-3 

and TP-4 were drilled to a total depth of60 feet (18.28 m) below ground surface. The borehole for 

well location TP-2 was drilled to a total depth of300 feet (91.4 m) below ground surface to evaluate 

geologic conditions in this area. Table 2-2-1 illustrates location and water level data for the new 

monitoring wells. Borehole lithologic logs and monitor well construction diagrams are provided as 

Appendix A. 

Table 2-2-1. Location and Water Level Data for New Wells at Tula Peak Ordnance Disposal Area 

Well No. 

TP-1 

TP-2 

TP-3 

TP-4 
Notes: 1. 

2. 
3. 

Northing 1 Easting 1 Elevation 1 Elevation 1 

Brass TopofPVC 
Marker (ft) (ft) 

·. 

3658495.170 393579.000 4170.73 4173.02 

3658440.370 393376.115 4164.50 4166.71 

3658574.464 393365.797 4167.21 4169.03 

3658703.865 393463.146 4166.75 4168.86 
Uruversal Transverse Mercator Coordmate Systems, Zone 13, NAD83 
Elevations are North American Vertical Datum, 1988 
Measured from brass survey marker 

2.2.4 Hydrogeologic Conditions 

Total 3 Elevation 3 

Depth Ground-water 
Well (ft) 
(ft) 9 Junel997 

47ft 4148.35 

43ft 4145.05 

45ft 4146.20 

43ft 4147.02 

Subsurface conditions were characterized during borehole drilling for well installation. From the 

surface down to approximately 70 feet (21.33 m) below ground surface, the geology is characterized 

as unconsolidated very fine-grained sands, and gypsiferous silt with selenite crystals. From 70 feet 

(21.33 m) down to 300 feet (91.44 m) below ground surface, the geology is characterized as 

alternating layers of thinly bedded gypsiferous silts with selenite, fine grained sands and reddish 

brown clays. The top of groundwater saturation was noted approximately 18-20 feet (5.49- 6.1 m) 

below ground surface. During mud-rotary borehole drilling, fluid circulation was lost at the 18 to 

20-foot (5.49 to 6.1 m) and 55 to 60-foot (16.76 to 18.28 m) depth intervals at well locations TP-1 

and TP-2. This fluid loss suggests the presence of possible subsurface dissolution cavities in the 

evaporite-rich sediments. 
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Static groundwater elevations measured in all wells is also presented in Table 2-2-1. In general, 

depth to groundwater (below ground surface) ranged from 19.45 feet (5.92 m) at well TP-2 to 22.28 

feet (6.79 m) at well TP-1. Potentiometric surface elevations suggest a flow direction to the east

southeast (Figure 2-2-3). 

Groundwater samples were collected from the four new monitoring wells (TP-1, TP-2, TP-3 and 

TP-4) on 9-1 0 June 1997. The wells were purged and sampled using a portable submersible pump. 

At least three well volumes of groundwater were purged prior to sampling, or until water 

temperature, pH and conductivity remained below a ten percent variance. Table 2-2-2 illustrates 

well parameters recorded during sampling. 

Table 2-2-2 Field Groundwater Quality Measurements- New Wells at Tula Peak 

Well No. Sample Date Temperature. ··• pH Conductivity Comments 
(OC) (JlS/cm) 1 

TP-1 6/10/97 20.5 7.55 4070 clear 

TP-2 6/9/97 20.7 7.06 3910 clear 

TP-3 6/9/97 19.6 6.99 3430 clear 

TP-4 6/10/97 20.3 7.28 3530 clear 

Notes: I. f.lS/cm - microsiemens per centimeter 

In addition to the primary sample, one quality assurance and one quality control (triplicate) sample 

was collected from well TP-03. All samples were submittted for the analytical parameters shown 

on Table 1-4-1. Field blanks accompanied each sample courier for VOC analyses. The analytical 

results for detected analytes only are provided as Table 2-2-3. 

2.2.5 Results of Groundwater Sampling 

No volatile organic compounds, semivolatile organic compounds, or explosive compounds were 

detected in any of the Tula Peak monitoring wells. Low levels of total petroleum hydrocarbons were 

reported only from the TP-03 QA sample at a concentration of 0.30 mg/L. 
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Table 2-2-3 Results of G1·ountlwater Analyses 
Tula Peak Former Ordinance Incineration and Disposal Area 
Detected Analytes Only 

Parameter 

Totall\letals 

Aluminum 
Barium 
Boron 
Calcium 
Iron 
Lead 
Magnesium 
Manganese 
Silicon 
Strontium 
Vanadium 

Dissolved Metals 
Calcium 
Magnesium 
Potassium 
Sodium '~<;; 

Water Quality Constituents 

Bicarbonate Alkalinity (IICO.) 

Chloride 
Fluoride 
Nitrate as N 
Sulfate 

. pH in_\\fate.r 
Total Dissolved Solids 

TotaiQfgrinic Carbon 
Conductance 

Method I TPOl-GW,ll ,!~02-GWl TP03-GWI 

- (mg/L) .•!'.' (mg!L) (mg!L) 

SW846 6010 < 0.0500 < 0.0500 < 0.0500 

SW8466010 < 0.0200 ~.0.0200. < 0.0200 
SW846 6010A 0.111 0.245 0.110 

.. 

SW8466010 
SW846 6010 

SW846 7421 
SW846 6010 
SW8466010 
SW846 6010 
SW8466010 
SW846 6010 

SW846 6010 

sws46 ~oto 
SW846 6010 
SW846 6010 

459,. 508 
< 0.450 < 0.450 

0.0039 0.0023 
168 171 

< 0.0050 0.0087 
19.9 18.2 

',8.98, ' . L9~22 
< 0.0100 < 0.0100 

509 L.~·83 187 : ' '"·:·'1.~2 

' ... ';346.473{ > .,._ :, ./;• :-~4<33 .• 6.4 
>:<L; , ''•f', >. , ... ~~<'~.· 

523 
< 0.450 

< 0.0020 
145 

< 0.0050 
16.5 
7.68 

< 0.0100 

497 

139 
3.13 

I . 218 

EPA 310.1 I 129 
EPA3,2~~3 . -~,j i4?Q , 

171 I 137 
:"'451 :• .···' 323 

,\'-: . ..;. "" .~" '" ,. "·· ;. 

EPA 340.2 

E~~JQQ.:\~.: 
EPA 375.4 

EPAJ50:I 
EPA 160.1 
EPA4r5;1 
EPA 120.1 

1.01 0.94 0.78 
:;'<·o.oto': t<o.oto ::;·~ < o.oto 

, ••• ~· <. "-~.;,,J,: . • ;.,~,,;:,;..,. ___ .,_+ ,·, .,...k;·, ., ,,, """ -· ~ ~ •• 

2180 2060 1910 

'7;10 ':.~ ,;;?~::~~:99: ~::'i~·~~-
4610 4720 4130 
T1 · .. '7·17' 18 
.... ~"' :.,:..,;L;"-; ... ~ ... ·:: ~"" ·- ... ' 

4360 4210 3670 

I 

TP03-GWI-QCI TP03-GWI-QA ITP04-GWI INMWQCC Std. 
(mg!L) · (mg/L) (mg/L) or EPA MCL* 

,,,, 

< 0.0500 
< 0.0200 

0.107 
505 

< 0.450 
< 0.0020 

141 
< 0.0050 

15.7 
7.32 

< 0.0100 

539 
154 
3.22 
248 

166 
330 
0.79 

< 0.010 
1920 

' 7.02 
4210 

1.6 
3710 

< 0.2 
0.02 

< 0.2 

530 
< 0.2 
< 0.01 

150 
< 0.004 

18 
15, 
0.0 I 00 

570 
160 
13 
250 

81 

347 
0.94 
0.305 
1966 
6.86 
3680 

< 1.0 
4000 

(mg!L) 

0. 792 0.()5 

< 0.020 1.0 
0.130 0.75 
511 NE 
0.654 1.0 

< 0.0020 0.015 
163 NE 
0.0058 0.2 
20.6 NE 
8.06 NE 

< 0.0100 NE 

533 NE 
171 NE 
3.75 NE 
306 NE 

~~-~---- ~~ 

151 
397 
0.85 

< 0.010 
2000 

7.06 
4380 
1.6 
4020 

NE 
250 
1.6 
10 
600 
6.5- 8.5 
I 0,000 

NE 
NE [ ------_-_ ... ___________ _;_-'------------"----"=:...:..= _ _;_....;_....;....;. ____________________________ _ 

!Total Petroleum llydrocarbons CEFA 418.1 - [<0.17 I < 0.18 I < 0.18 - J < 0.17 I 0.30 I < 0.18 I NE I 
NE =Not Established 



Total alwninwn was reported only at well TP-4, at a concentration of0.792 mg/L, well below the 

NMWQCC groundwater standard (5.0 mg!L). Total barium was reported only from the TP-3 QA 

sample, at the detection limit (0.02 mg/L). Detected total boron concentrations ranged from 0.110 

mg!L (TP-03) to 0.245 mg/L (TP-02), below the NMWQCC groundwater protection standard of0.75 

mg/L. Detected total calciwn concentrations ranged from 459 mg/L (TP-01) to 530 mg/L (TP-03 

QA sample). Total iron was reported only from well sample TP-04 at a concentration of 0.645 

mg/L, below the NM.WQCC protection standard of 1.0 mg/L. Total lead concentrations were 

reported slightly above laboratory detection limits (0.002 mg/L) from TP-01 (0.0039 mg/L) and TP-

02 (0.0023 mg!L). Detected concentrations ofremaining total metals were well belowNMWQCC 

standards and EPA MCLs, as applicable. 

Reported total dissolved solids (TDS) content from all wells ranged from 3,680 mg!L (TP-03 QA 

sample) to 4,720 mg!L (TP-02 mg/L). Reported chloride concentrations ranged from 323 mg!L at 

well TP-03 to 457 mg/L at well TP-02, above the NMWQCC standard of 260 mg!L. Nitrate 

concentrations were detected only from the TP-03 QA sample at a concentration of 0.305 mg!L. 

Reported sulfate concentrations ranged from 1,910 mg!L (TP-03) to 2,180 mg/L (TP-01), above the 

NMWQCC protection standard of 600 mg/L. Total organic carbon was reported in all samples 

except the TP-03 QA sample at concentrations ranging from 1.1 mg/L to 1.8 mg/L. 

2.2.6 Summary and Recommendations 

No volatile organic compounds, semivolatile organic compounds or explosive related compounds 

were reported in any of the Tula Peak groundwater samples. Reported concentrations of all total 

and dissolved metals were well below NMWQCC groundwater protection standards and EPA MCLs 

as applicable. Several groundwater quality constituents (chloride and sulfate) were detected at 

concentrations above applicable NMWQCC standards. 

Periodic sampling and analysis (twice per year) is recommended at the Tula Peak Incineration and 

Ordnance Disposal Area to monitor groundwater quality below the unlined disposal trenches. 
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2.3 Stallion Range Center Landfill 

2.3.1 Unit Description 

Stallion Range Center is located in Socorro County, New Mexico along the northwest boundary of 

the missile range, approximately 120 miles (192 km) north of the WSMR Main Post (Figure 2-3-1). 

Stallion Range Center is situated along the eastern flank of the Cerro de la Campana Mountains, 

within the Jomada del Muerto basin. Stallion Range Center functions as a technical support area 

for the monitoring and evaluation of long-range missile tests. 

The landfill is located about 1 mile south of the Stallion Range Center gate, and is divided into the 

former landfill area, and the present landfill area (Figure 2-3-2). The original or former landfill, 

located north of the active landfill, consists of five filled cells which were 100 feet (30.5 m) long 

and 15 feet ( 4.57 m) wide, approximately 5 acres in total area. The active landfill area consists of 

five inactive filled and covered cells. The active cell consists of a trench of the same dimensions, 

approximately 30 feet deep. Materials disposed in both the original and active landfills consist of 

typical office trash, and kitchen and yard wastes from the Stallion Range Center offices and grounds. 

2.3.2 Background 

The three existing monitoring wells (SRW-1, SRW-2 and SRW-3) were installed and sampled as 

part of the 1995 Groundwater Quality Investigation (ESE, 1996). No VOCs, SVOCs, 

pesticides/PCBs or TPH were detected in any of the wells. Reported total metals included 

aluminum, barium, boron, calcium, chromium, iron, magnesium, manganese, nickel, selenium, 

silicon, and strontium in some or all of the wells. Only total manganese was reported to exceed 

NMWQCC groundwater standard (0.2 mg/L) at wells SRW-1 and SRW-3 at a concentration of 

0.524 mg/L and 0.794 respectively. 
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The three landfill wells were sampled again in October 1996 as part of the Range-Wide SWMU 

Groundwater Monitoring Program (MEVATEC, 1997). No VOCs or SVOCs were detected from 

any of the SRW wells at the former landfill. Low concentrations ofTPH were detected from SRW-

01 (0.29 mg/L) and SRW-02 (0.27 mg/L). One explosive compound, HMX, was reported from 

well SRW-03 at a concentration of 0.634 J..Lg!L. Reported TDS concentrations ranged from 3,000 

mg/L from the SRW-02 sample to 3,520 mg/L from the SRW-01 well. 

2.3.3 Investigation Activities 

A groundwater data gap was identified along the southern boundary of the landfill during review of 

the October 1996 Groundwater Monitoring Program. To supplement groundwater data at the 

landfill, a third downgradient monitoring well (SR W -4) was installed along the southeastern 

boundary of the landfill. The borehole for well SRW-4 was drilled to a total depth of250 feet (76.2 

m) below ground surface to characterize geologic conditions at this well location. The well was set 

to a depth of 195 feet (59.44 m) below ground surface. Table 2-3-1 illustrates the location and water 

level data for both the existing wells and new well at the SRC landfill. The borehole lithologic log 

and monitor well construction diagram is provided as Appendix A. No groundwater sampling was 

conducted during this program. Groundwater at the SRC landfill will be monitored in the future as 

part of the WSMR RCRA SubtitleD Solid Waste Program. 

Table 2-3-1. Location and Water Level Data for Existing and NewWells at Stallion Range Center Landfill 

Well No. 

SRW-1 

SRW-2 

SRW-3 

SRW-4 

Notes: 1. 
2. 
3. 

Northing 1 Easting 1 Elevation 1 Elevation 1 

'· Brass ... , TopofPVC 
Marker 

3741906.666 346732.535 4936.81 4939.16 

3741841.443 346931.178 4905.88 4908.01 

3741739.950 346896.763 4909.41 4911.66 

3741578.564 346832.032 4911.75 4913.83 

Universal Transverse Mercator Coordinate Systems, Zone 13, NAD83 
Elevations are North American Vertical Datum, 1988 
Measured from brass survey marker 

2-22 

Total 3 Elevation 3 Date 
Depth Ground-
Well water 

228.50 4737.56 9/12/97 

202.00 4734.43 9/12/97 

198.30 4734.13. 9/12/97 

195.00 4734.24 9/12/97 



2.3.4 Hydrogeologic Conditions 

Subsurface conditions at this well location were characterized during borehole drilling for well 

SR W -4 installation. In general, from the ground surface down to total borehole depth (250 feet) 

(76.2 m), the geology is characterized by numerous alternating thinly to thickly bedded units of 

unconsolidated volcaniclastic sands and gravels, sands and silty sands with a small amount of silty 

clay, and occasional sandy gravel lenses. The zone of saturation (screen interval) is characterized 

as poorly sorted sandy gravel with gypsiferous gravelly sand. 

Static groundwater elevations measured in all wells is also presented in Table 2-3-1. Depth to 

groundwater at well SRW-4 was measured at 175.12 feet (53.37 m) below ground surface. 

Potentiometric surface elevations suggest a flow direction to the east-southeast (Figure 2-3-3). 

2.3.5 Summary 

One monitoring well was installed at the Stallion Range Center landfill to provide additional 

downgradient hydrologic information. Groundwater sampling and analysis will be conducted as part 

of the WSMR Solid Waste Management program. 
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2.4. Oscura Bombing Range Former Munitions Burial Site 

2.4.1 Unit Description 

Oscura Bombing Range is located at the northeast comer of WSMR (Figure 2-4-1 ), west of Range 

Roads 9 and north of Range Road 12. The bombing range is situated on the eastern flanks of the 

Oscura Mountains, west of the mal pais lava flow, and encompasses approximately 26,400 acres 

(1 0,688 ha) which are used as a target area for inert munitions drops from aircraft. The munitions 

burial site is located off of an unimproved access road, about 4 miles (6.4 km) west of Range Road 

9 and 4 miles (6.4 km) north of Range Road 12 (Figure 2-4-1). The munitions burial site covers an 

area of approximately 10 acres ( 4.05 ha) and is surrounded on the north and west sides by a low 

berm which channels surface water to a surface water retention basin situated west of the fill area 

(Figure 2-4-2). The burial site was used for the disposal of practice bombs after all spotting charges 

had been detonated, however, the exact nature of materials disposed and dates of landfill operations 

are unknown. 

2.4.2 Background 

Four monitoring wells (OMW-1, OMW-2, OMW-3, and OMW-4 were installed as part of the 1995 

Groundwater Quality Investigation (ESE, 1996). Approximately 2.5 months following well 

installation, well OMW-2 was reported to be dry. Groundwater sampling at the three remaining 

wells detected no VOCs, SVOCs, pesticides or polychlorinated biphenyls (PCBs). The explosive 

compound 2,4,6 trinitrotoluene was reported in the sample from well OMW-1 at a concentration of 

0.190 Jlg/L. Total metals concentrations which exceeded NMWQCC standards and/or EPA MCLs 

included aluminum, barium, chromium, cobalt, copper, iron, lead, manganese, and nickel. 

Maximum total metals concentrations were aluminum and iron from well OMW -1 at 1,180 mg/L 

and 1,190 mg/L respectively. Water quality analyses performed only from well sample OMW-1 

detected concentrations of chloride, fluoride, nitrogen and selected radionuclides. All reported 

concentrations were below NMWQCC standards and EPA MCLs, as applicable. TDS values 

ranged from 3,380 to 3,880 mg/L. 
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The three bombing range landfill wells were sampled again in October 1996 as part of the Range

Wide SWMU Groundwater Monitoring Program (MEVATEC, 1997). No VOCs SVOCs or 

explosive compounds were reported from any of the samples. TPH was reported slightly above 

laboratory detection limits in all samples collected. TDS concentrations ranged from 3, 140 mg!L 

at well OMW-4 to 4,070 mg!L at well OMW-3. Significantly elevated concentrations of aluminum 

and iron were reported from wells OMW-1 and OMW-3 during the 1995 Groundwater Quality 

Investigation, were reported at much lower concentrations during this sampling event. However, 

the reported concentrations of chromium (0.949 mg/L), iron (4.35 mg/L) and nickel (4.27 mg/L) at 

downgradient well OMW-3, which exceed the NM protection standards of0.5 mg/L, 1.0 mg/L and 

0.2 mg!L respectively, are generally consistent with the 1995 data. The total concentration of iron 

at OMW-1 (32 mg/L) (the upgradient well) also exceeded the NMWQCC standard of 1.0 mg/L. 

2.4.3 Investigation Activities 

During both previous sampling events, a geochemical and hydrological data gap existed along the 

eastern boundary of the landfill, due to dry well OMW-2. To supplement groundwater evaluation 

at the landfill, replacement well OMW-2A was drilled and installed adjacent to dry well OMW-2. 

The borehole for well OMW-2A was drilled to a total depth of 260 feet (79.3 m) below ground 

surface to characterize geologic conditions at this well location. The well was set to a depth of255 

feet (77.7 m) below ground surface. Table 2-4-1 illustrates the location and water level data for 

existing wells and new well at the bombing range landfill. The borehole lithologic logs and monitor 

well construction diagram is provided as Appendix A. No groundwater sampling was conducted 

during this project. Groundwater at the bombing range landfill will be monitored under the WSMR 

Environmental Conservation and Pollution Prevention (ECAPP) program. 
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Table 2-4-1. Location and Water Level Data for Monitoring Wells at Oscura Bombing Range Burial Site 

Well No. 

OMW-1 

OMW-2 

OMW-2A 

OMW-3 

OMW-4 
Notes. 1. 

2. 
3. 

Northing 1 Easting 1 Elevation 2 Elevation 2 

Brass Top of PVC 
Marker(ft) (ft) 

3712061.406 387062.132 4709.55 4711.72 

3711934.772 387218.924 4702.82 4705.29 

3711930.907 387223.945 4702.80 4705.23 

3711799.892 387113.042 4698.91 4701.08 

3711914.371 386938.679 4706.50 4708.67 
Uruversal Transverse Mercator Coordmate Systems, Zone 13, NAD83 
Elevations are North American Vertical Darum, 1988 
Measured from brass survey marker 

2.4.4 Hydrogeologic Conditions 

Total 3 Elevation 3 Date 
Depth Ground-

Well (ft) water (ft) 

217.83 4503.01 9/25/97 

215.53 DRY 9/25/97 

260.00 4475.30 9/25/97 

199.83 4504.56 9/25/97 

212.83 4508.94 9/25/97 

Subsurface conditions at new well OMW-2A were characterized during borehole drilling. In 

general, from the ground surface down to approximately 227 feet (69.2 m) the geology is 

characterized as reddish-brown silts and sands with gravel and cobbles. The larger grain size 

fraction consist primarily of limestones, ironstones, and volcaniclastics. From 227 to 260 feet 

(69.2 to 79.2 m) (total depth ofborehole) the geology consists of yellowish-green and greenish-gray 

sands and silts interbedded with thin clay seams. This lower zone makes up the top of the zone of 

saturation. 

Static groundwater elevations measured in all wells is also presented in Table 2-4-1. Depth to 

groundwater at well OMW-2A was measured at 227.5 feet (69.3 m) below ground surface. 

Measured potentiometric surface elevations suggest a flow direction to the east-northeast (Figure 2-

4-3), which is in opposition to the regional flow direction, believed to be to the south-southwest. 

Depths to groundwater at each well increase markedly with increasing distance away from 

upgradient well OMW-4 (197.56 feet) (60.22 m), with the maximum depth measurement at well 

OMW-2A (227.88 feet/69.46 m). Upgradient well OMW-4 is located just north ofthe surface water 

retention basin. This configuration of the potentiometric surface suggests a groundwater "rise" or 

"mound" possibly created by subsurface recharge from the retention basin. 
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2.4.5 Summary 

One monitoring well was installed at the Oscura Bombing Range Munitions Burial Site to replace 

existing dry well OMW-2. Future groundwater sampling and analysis will be conducted as part of 

WSMRs Environmental Conservation and Pollution Prevention (ECAPP) program. 
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3. OVERALL SUMMARY 

Three groundwater monitoring wells were installed and sampled at the Hazardous Test Area. The 

wells were installed approximately 100 yards downgradient of the open detonation area to determine 

if the explosive-related compounds (HMX and RDX), previously identified in existing 

downgradient wells along the southeastern boundary of the detonation area, had migrated further 

downgradient towards the HT A water supply well. Analytical results of groundwater samples 

collected from the new wells indicated the explosive compounds HMX and RDX, at concentrations 

slightly higher than the concentrations reported from the existing site boundary wells. The new 

wells are located approximately 4,000 feet (1219 m) upgradient ofthe HTA water supply well. 

One upgradient and three downgradient wells were installed and sampled at the Tula Peak Ordnance 

Incineration and Disposal Area to monitor groundwater below the unlined disposal trenches. The 

results of the initial sampling program at Tula Peak detected no compounds in groundwater related 

to the ordnance disposal activities or other hazardous waste-related constituents. 

Evaluation of previous groundwater and hydrologic data from three existing monitoring wells 

indentified an area downgradient of the Stallion Range Center landfill in which additional 

information was needed. One monitoring well was installed to provide supplemental downgradient 

groundwater data. Groundwater sampling at the Stallion Range Landfill will be conducted as part 

of the WSMR RCRA SubtitleD Solid Waste Management Program. 

Previous groundwater sampling events at the Oscura Bombing Range Munitions Burial Site 

indicated one downgradient well to be dry. One replacement well was drilled and installed as part 

of this program. Groundwater at the burial site will be monitored under the WSMR Enviroruriental 

Conservation and Pollution Prevention (ECAPP) program. 
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4. RECOMMENDATIONS FOR FURTHER ACTION 

The new wells installed at the HT A are located approximately half-way between the munitions burial 

site and the HTA water supply well. To monitor and delineate concentrations ofRDX and HMX 

in groundwater, further groundwater investigation activities should be conducted. This work should 

include the installation and sampling of three to four monitoring wells positioned approximately one

half the distance between the monitoring wells installed during this investigation (HT A -15, HT A -16 

and HTA-17), and the HTA water supply well (HTA-3) to delineate the extent of impacted 

groundwater. Groundwater sampling and reporting should be conducted at least twice per year at 

all monitoring wells and should include the collection and analysis of samples from the HT A water 

supply well. 

Four monitoring wells were installed at the Tula Peak Ordnance Incineration and Disposal Area to 

monitor groundwater quality below the unlined disposal trenches. Periodic groundwater monitoring 

(twice per year) should be conducted to demonstrate the absence of leachate from the ordnance 

disposal trenches. 
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APPENDIX A 

The following appendix includes information regarding the wells installed as part of this project. 
Each section of this appendix includes a well construction diagram, the field lithologic log, the 
detailed lithologic log, and the geophysical logs for each well. The field log represents a general 
description oflithologic conditions and drilling activities for the length of the borehole. The detailed 
lithologic log was prepared by microscopic examination of drill cuttings. 

For lithologic descriptions, grain size was determined in accordance with that described by Myers 
and Pinckley (1985) (see table below), and rounding was determined from comparison with the 
grain models shown in the Manual of Field Geology (Compton, 1962). The degree of roundness can 
range from very angular to well rounded. Sorting is the degree to which grains in a sample approach 
the same size. This value can range from very well sorted (grains all the same size) to very poorly 
sorted (a wide range of grain sizes with no dominant grain sizes). The colors and any accompanying 
code numbers in the lithologic descriptions refer to the colors from the Rock-Color Chart (Goddard, 
1948) prepared by the Rock-Color Chart Committee and distributed by the Geological Society of 
America. Color determination was made from dry samples. 

Classification of Detrital Sediments by Grain Diameter 

Description Size in mm Size in inches 

Pebbles 4-64 0.15-2.5 

Granules 2-4 0.08-0.15 

Very coarse sand 1.0-2.0 0.04-0.15 

Coarse sand 0.5-1.0 0.02-0.04 

Medium sand 0.25-0.5 0.01-0.02 

Fine sand 0.125-0.25 0.005-0.01 

Very fine sand 0.0625-0.125 0.0025-0.005 

Silt 0.004-0.0625 0.00015-0.0025 

Clay less than 0.004 less than 0.00015 
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Detailed Lithologic Log for HTA-15 

Lithology 

Sand, very fine-grained to fine pebbles; angular to sub
rounded, poorly sorted; composed of weathered granite, 
'feldspar, quartz, biotite, and muscovite; and dark 
yellowish-orange (1 OYR 6/6) silt; very poorly cemented 
with calcite. 

Sand, very fine-grained to fine pebbles; angular to sub-
rounded, poorly sorted; composed of granite, feldspar, 
quartz, biotite and muscovite; very minor amounts of pale 
yellowish-orange (1 OYR 8/6) silt and moderate orange-
pink (5YR 8/4) caliche. 

Sand, very fine-grained to fine pebbles; angular to sub-
rounded, poorly sorted; composed of weathered granite, 
feldspars, quartz, biotite and muscovite; and pale 
yellowish-orange (1 OYR 8/6) silt. 

Sand, very fine-grained to fine pebbles; angular to sub-
rounded, poorly sorted; composed of granite, feldspars, 
quartz, and biotite, and a very minor amount of 
hornblende; and a very minor amount of pale yellowish-
orange ( 1 OYR 8/6) silt; from 20 to 25 feet, sand is 
medium-grained to granule, angular to rounded, and 
poorly to moderately sorted; very minor iron staining is 
present. 

Sand, very coarse-grained to medium pebbles; angular, 
and moderately sorted; composed of granite, feldspars, 
quartz, and biotite; and a very minor amount of very pale 
orange (1 OYR 8/2) silt. 

Granite, slightly weathered fragments ( -4-8 mm); 
composed of approximately 45% K-feldspar, 30% quartz, 
20% plagioclase feldspar, and 5% biotite; sand is angular 
and moderately sorted; composed ofK-feldspar, quartz, 
plagioclase, and biotite. 

Thickness 
(feet) 

5 

5 

5 

10 

5 

10 

Depth inter\'al 
below ground 
surface (feet) 

0-5 

5-10 

10-15 

15-25 

25-35 

35-45 



) Granite, slightly weathered fragmeats ( -4-6 mm) 25 45-70 
composed of approximately 45% K-feldspar, 30% quartz, 
20% plagioclase feldspar, and 5% biotite; and very fine-
to fine-grained sand; angular to sub-angular, moderately 
sorted; composed of granite, quartz, feldspars, and biotite; 
a minor amount of iron staining is present, especially 
associated with biotite; from 50 to 65 feet, rock fragments 
·coarsen slightly ( -4-8 mm) and biotite increases; from 65 
to 70 feet, rock fragments are finer, and biotite decreases. 

Granite, very weathered fragments (-2-4 mrn) composed 30 70-100 
of approximately 35% quartz, 35% K-feldspar, 20% 
plagioclase feldspar, and 10% biotite; and very fine- to 
medium-grained sand; rounded and well sorted; composed 
of quartz, K-feldspar, plagioclase, and biotite; from 80 to 
90 feet, granite fragments are rounded a minor amount of 
muscovite is present; from 90 to 95 feet, granite fragments 
are slightly more coarse (-4-6 mrn). 

Granite, weathered fragments (-2-4 mrn) composed of 20 100-120 
approximately 35% quartz, 35% K-feldspar, 20% 

) 
plagioclase feldspar, and 10% biotite. 



WELL CONSTRUCTION DIAGRAM 
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Detailed Lithologic Log for HT A-16 

) 
Lithology Depth interval 

Thickness below ground 
(feet) surface (feet) 

Sand, very fine-grained to fine-pebbles; sub-angular to 5 0-5 
sub-rounded, poorly sorted; composed of granite, quartz, 
'feldspar, biotite, and minor amounts of hornblende and 
muscovite; and a very minor amount of dark yellowish-
brown (1 OYR 4/2) silt; abundant organic matter and minor 
iron staining are present. 

Sand, very fine-grained to fine-pebbles; angular to sub- 5 5-10 
angular, poorly sorted; composed of granite, quartz, 
feldspar, and biotite; and a very minor amount of 
moderate yellowish-brown (1 OYR 5/4) silt; organic matter 
decreases, and iron staining increases. 

Sand, very fine-grained to fine-pebbles; angular to sub- 5 10-15 
rounded, poorly sorted; composed of granite, quartz, 
feldspar, biotite and hornblende; and a very minor amount 

.... of moderate yellowish-brown (1 OYR 5/4) silt; organic 
l matter decreases, and iron staining increases. 

Sand, very fine- to medium-grained; angular, moderately 10 15-25 
sorted; composed of granite, quartz, feldspar, and biotite; 
and a very minor amount of grayish-orange (1 OYR 7/4) 
silt; iron staining decreases; from 20 to 25 feet, sand is 
angular to sub-rounded and iron staining is very minor. 

Slightly weathered granite fragments ( -1-4 mm) 30 25-55 
composed of approximately 40% quartz, 30% K-feldspar, 
20% plagioclase feldspar, and <5% biotite; and very fine-
to medium-grained sand; sub-angular to sub-rounded and 
moderately sorted with mineralogy similar to that of the 
granite; from 30 to 55 feet, granite fragments are slightly 
more coarse (-2-6 mm), and some K-feldspar is very 
weathered. 



--- Granite, weathered fragments (-2-4 mm); composed of IS 55-70 
) approximately 45% quartz, 25% K-feldspar, 20-25% 

plagioclase feldspar, and 5-I 0% biotite; from 60 to 65 
feet, granite fragments are slightly more coarse (-3-5 
mm); from 65 to 70 feet, biotite decreases and granite 
fragments are slightly more coarse (-4-6 mm); 

·Granite, moderately weathered fragments; composed of 30 70-100 
approximately 45% quartz, 25% K-feldspar, 20-25% 
plagioclase feldspar, and 5-l 0% biotite; slightly finer ( -3-
5 mm); from 85 to 95 feet, granite fragments are slightly 
more coarse and biotite decreases; from 95 to I 00 feet, 
granite fragments are more weathered. 

Very weathered granite·fragments (-0.25-2 mm) 20 100-120 
composed of approximately 50% quartz, 20% K-feldspar, 
20% plagioclase feldspar, and I 0% biotite; silt to fine sand 
sized rock debris coats coarser fragments; from 115 to I20 
feet, granite fragments display a lesser degree of 
weathering, fragments are more coarse (-2-4 mm), and silt 
to fine sand sized rock debris partially coats coarser 

') 
fragments. 



WELL CONSTRUCTION DIAGRAM 
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Detailed Lithologic Log for HTA-17 

Lithology Depth interval 
Thickness below ground 

(feet) surface (feet) 

Sand, very fine-grained to pebble size; angular to sub- 10 0-10 
rounded, poorly sorted; composed of granite, quartz, 

·feldspar, and biotite; and a very minor amount of grayish 
orange-pink (1 OR 8/2) silt; very minor amounts of organic 
matter and iron staining are present; from 5 to 1 0 feet, 
poorly cemented with calcite. 

Sand, very fine-grained to fine pebbles; angular, poorly 5 10-15 
sorted, very fine- to medium-grained sand decreased, 
composed of granite, feldspar, and quartz; a very minor 
amount of dark yellowish-orange (10YR 6/6) silt, and very 
pale orange (IOYR 8/2) caliche partially coating some 
grams. 

Sand, medium-grained to fine pebbl~s; angular and poorly 5 15-20 
sorted; composed of feldspar, quartz, granite, biotite, and a 

~ 
minor amount of mafic minerals. 

Sand, very fine-grained to pebble size, angular and poorly 5 20-25 
sorted; composed of feldspar, quartz, and granite; a minor 
amount of iron staining is present. 

Sand, medium-grained to pebble size; angular, poorly 15 25-30 
sorted; composed of granite, feldspar, and quartz; a very 
minor amount of pale yellowish-orange (IOYR 8/6) silt; 
from 3 5 to 40 feet, sand is medium- to coarse-grained, 
with very minor amounts of very fine- to fine-grained 
sand. 

Sand, medium-grained to granule; composed of weathered 10 30-40 
granite, feldspar, quartz, and a very minor amount of 
biotite and a very minor amount of pale yellowish-orange 
silt; angular to sub-rounded, poorly sorted. 



Granite, very weathered fragments ( -2-3 mm) composed 
of approximately 30% quartz, 30% plagioclase feldspar, 
20% K-feldspar, and 10% biotite; medium-grained to 
pebble sand; angular to rounded, poorly sorted; composed 
of granite, feldspars, and quartz; and a very minor amount 
of pale yellowish-orange (10YR 8/6) silt; from 45 to 50 
feet, sand is sub-angular to well rounded, poorly to 
moderately sorted, and composed of granite, quartz, 

· feldspars, and very weathered biotite; a very minor 
amount of iron staining is present. 

Granite, very weathered fragments ( -2-3 mm), medium
grained to pebble sand; composed of weathered granite, 
feldspars, and quartz; sub-angular to sub-rounded; and 
yellowish-gray (5Y 7/2) silt; from 55 to 60 feet, granite is 
less severely weathered and slightly more coarse (-3-5 
mm). 

Granite, slightly weathered fragments ( -2-4 mm), 
medium-grained to very coarse-grained sand; angular, 
well sorted; composed of granite, quartz, feldspars, and 
biotite; iron staining is present; and a very minor amount 
ofvery pale orange (10YR 8/2) silt; from 60 to 75 feet, 
granite fragments and sand coarsen downward. 

Granite, slightly weathered fragments (-2-4 mm), 
medium-grained to very coarse-grained sand; angular, 
well sorted; composed of granite, quartz, feldspars, and 
biotite; and very minor amounts of very pale orange 
(1 OYR 8/2) silt and white (N9) caliche; from 80 to 85 feet, 
very pale orange (1 OYR 8/2) silt increases, iron staining is 
present, sand fmes to very fine- to coarse-grained, is 
angular to sub-rounded, and moderately sorted. 

Granite, weathered fragments ( -1-4 mm), very fine
grained to pebble size sand; angular to sub-rounded, 
moderately sorted; composed of granite, quartz, feldspar, 
and biotite; a very minor amount of very pale orange 
(10YR 8/2) silt; from 90 to 105 feet, very pale orange 
(1 OYR 8/2) silt decreases; from 1 05 to 110 feet, abundant 
iron staining is present; from 110 to 120 feet, iron stain 
decreases to a very minor amount. 

10 40-50 

10 50-60 

15 60-75 

10 75-85 

35 - 85-120 
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Detailed Lithologic Log for TP-1 

Lithology 

Sand, very fine- to fine-grained; angular to sub-rounded, 
·well sorted; composed of quartz, feldspar and chert; 
moderate orange-pink (5YR 8/4) silt, gypsum (selenite) 
crystals and a minor amount of white (N9) caliche coating 
grains; from 5 to 10 feet, sand is very fine- to medium
grained, and white (N9) caliche coating grains increases. 

Sand, very fine- to fine-grained; angular to sub-rounded, 
well sorted; composed of quartz, feldspar, chert, and a very 
minor amount of hornblende; moderate orange-pink (5YR 
8/4) silt, gypsum (selenite) crystals and a minor amount of 
white (N9) caliche coating grains. 

Silt, pale reddish-brown (1 OR 5/4), very-fine to fine
grained sand; sub-angular to rounded; composed of 
gypsum (selenite), quartz, chert, and feldspar; and a very 
minor amount of very pale orange (I OYR 8/2) caliche. 

Silt, light brown (5YR 6/4), very fine-to medium-grained 
sand; sub-angular to rounded; composed of quartz, chert, 
feldspar, and a very minor amount of hornblende; gypsum 
(selenite) crystals, and very pale orange (I OYR 8/2) caliche 
coating some grains; from 25 to 30 feet, very pale orange 
(I OYR 8/2) caliche increases. 

Gypsum (selenite) crystals, light brown (5YR 6/4) silt, very 
fine- to very coarse-grained sand; angular to sub-rounded, 
moderately sorted; composed of quartz, chert, and granite; 
and very pale orange (I OYR 8/2) caliche. 

Silt, light brown (5YR 5/6) silt, very fine- to coarse-grained 
sand; angular to sub-rounded, well sorted, composed of 
quartz and chert; a minor amount of moderate brown (5YR 
4/4) clay, gypsum (selenite) crystals, and a very minor 
amount of white (N9) caliche. 

Thickness 
(feet) 

10 

5 

5 

10 

5 

5 

Depth 
interval 

below ground 
surface (feet) 

0-10 

10-15 

15-20 

20-30 

30-35 

35-40 



Silt, moderate orange-pink (1 OYR 7/4 ), very fine- to fine- 5 40-45 

t 
grained sand; sub-angular to rounded, well sorted; 
composed of quartz and chert; gypsum (selenite) crystals, 
and a very minor amount of moderate brown (5YR 4/4) 
clay. 

Silt, moderate orange-pink (1 OYR 7/4 ), very fine- to fine- 5 45-50 
grained sand; sub-angular to rounded, well sorted; 
·composed of quartz .and chert; moderately cemented with 
calcite; gypsum (selenite) crystals, moderate reddish-
orange (IOYR 6/6) clay, and very pale orange (IOYR 8/2) 
caliche. 

Silt, moderate orange-pink (5YR 8/4), very fine- to fine- 5 50-55 
grained sand; sub-angular to rounded, well sorted; 
composed of quartz and chert; ; poorly to moderately 
cemented with calcite; gypsum (selenite) crystals, moderate 
reddish-orange (1 OYR 6/6) clay, very pale orange (1 OYR 
8/2) caliche, and white (N9) caliche. 

Clay, pale reddish-brown (1 OR 5/4), poorly cemented with 10 55-65 
calcite, moderate orange-pink (5YR 8/4) silt, very fine- to 
fine-grained sand; angular, well sorted; composed of 

1 gypsum, quartz, chert, and a minor ainount of mafic 
minerals; very pale orange (1 OYR 8/2) caliche and white 
(N9) caliche; from 60 to 65 feet, silt increases, clay and 
sand decrease. 

2 
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Detailed Litholgic Log for TP-2 

1 Lithology Depth interval 
Thickness below ground 
(feet) surface (feet) 

Sand, very fine- to fine-grained; angular, well sorted; 5 0-5 
composed of chert, quartz and mafic minerals; very pale 
·orange (1 OYR 8/2) silt, gypsum (selenite), and white (N9) 
caliche, some coating grains. 

Silt, gypsum (selenite), very fine- to fine grained sand; 10 5-15 
angular, well sorted; composed of chert, quartz, mafic 
minerals, and a minor amount of granite; and white (N9) 
caliche. 

Silt, light brown (5YR 6/4), very fine to coarse-grained 10 15-25 
sand; angular to sub-rounded; composed of chert, quartz, 
feldspar, and a minor amount of hornblende; gypsum 
(selenite), and very pale orange (1 OYR 8/2) caliche; from 
20 to 25 feet, light brown (5YR 6/4) silt increases; poorly 
cemented with calcite. 

Sand, very fine- to coarse-grained; angular to rounded, 5 25-30 
poorly sorted; composed of gypsum (selenite), chert, 
quartz, feldspar, and minor amounts of hornblende and 
medium dark gray (N4) (sedimentary) rock; and light 
brown (5YR 6/4) silt. 

Silt, light brown (5YR 6/4), large fragments of selenite 15 30-45 
crystals, very fine to medium-grained sand; sub-angular to 
sub-rounded. moderately sorted; composed of quartz, 
chert, and a minor amount of mafic minerals; from 35 to 
40 feet, sand fraction decreases to a very minor amount; 
from 40 to 45 feet, selenite crystals decrease. 

No samples taken 10 45-55 

Silt, light brown (5YR 6/4), very fine to medium-grained 10 55-65 
sand; sub-angular to sub-rounded, moderately sorted; 
composed of quartz. chert, and a minor amount of mafic 
minerals; gypsum (selenite) crystals, and white (N9) 
caliche; from 60 to 65 feet, sand fines to very fine-grained . 

.. 



Silt, light brown (5YR 6/4), very fine to medium-grained IO 65-75 

l 
sand; sub-angular to sub-rounded, moderately sorted; 
composed of quartz, chert, and a minor amount of mafic 
minerals; gypsum (selenite) crystals, moderate brown 
(5YR 4/4) clay, and white (N9) caliche. 

Silt, light brown (5YR 6/4), very fine to medium-grained IO 75-85 
sand; sub-angular to sub-rounded, moderately sorted; 
·composed of quartz, chert, and a minor amount of mafic 
minerals; gypsum (selenite) crystals, white (N9) caliche, 
and grayish-yellow (I OYR 8/6) caliche; from 80 to 85 
feet, white (N9) caliche increases. 

Silt, light brown (5YR 6/4), very fine- to coarse-grained 30 85-I15 
sand; sub-angular to sub-rounded, moderately sorted; 
composed of quartz, chert, and a minor amount of mafic 
minerals; poorly to moderately cemented with calcite; a 
very minor amount of moderate reddish-orange (I OR 6/6) 
clay, and white (N9) caliche; from 105 to 115 feet, white 
(N9) caliche decreases. 

Silt, light brown (5YR 6/4), very fine- to coarse-grained 15 I15-130 
sand; sub-angular to rounded, poorly sorted; composed of 
quartz, chert, and a minor amount of mafic minerals, dark 
gray (N3) and medium gray (N5) (sedimentary) rocks; 
white (N9) caliche and a very minor amount of moderate 
reddish-orange (lOR 6/6) clay; from 120 to 130 feet, 
moderate reddish-orange ( 1 OR 6/6) clay increases and 
white (N9) caliche decreases. 

Silt, light brown (5YR 6/4), very fine- to coarse-grained 5 130-135 
sand; sub-angular to rounded, poorly sorted; composed of 
quartz, chert, and a minor amount of mafic minerals, dark 
gray (N3) and medium gray (N5) (sedimentary) rocks,and 
a very minor amount of yellowish-gray (5Y 8/1) 
(sedimentary) rocks; white (N9) caliche and a very minor 
amount of moderate reddish-orange (I OR 6/6) clay. 



Silt, light brown (5YR 6/4), very fine- to coarse-grained 15 135-150 
sand; sub-angular to rounded, poorly sorted; composed of 
quartz, chert, and a minor amount of mafic minerals, dark 
gray (N3) and medium gray (N5) (sedimentary) rocks, and 
a very minor amount of yellowish-gray (5Y 811) 
(sedimentary) rocks; white (N9) caliche and very minor 
amounts of moderate reddish-orange ( 1 OR 6/6) clay and 
yellowish-gray (5Y 7/2) clay; from 140 to 145 feet, 
'yellowish-gray (5Y 7/2) and moderate reddish-orange 
(1 OR 6/6) clays increase; from 145 to 150 feet, light brown 
(5YR 6/4) silt and sand increase and yellowish-gray (5Y 
7 /2) clay is absent. 

Silt, light brown (5YR 6/4), very fine-grained to granule 5 150-155 
sand; angular to sub-rounded, moderately sorted, 
composed of quartz, chert, light olive-gray (5Y 6/1) 
(sedimentary) rock, minor amounts of feldspar, 
hornblende, and medium gray (N5) (sedimentary) rock; 
gypsum (selenite), grayish-olive (1 OY 4/2) clay, moderate 
reddish-orange ( 1 OR 6/6) clay, and white (N9) caliche. 

Silt, light brown (5YR 6/4), very fine-grained to granule 15 155-170 
sand; angular to sub-rounded, composed of quartz, chert, 

\ light olive gray (5Y 611) (sedimentaiy) rocks, minor 
amounts of feldspar, hornblende, and medium gray (N5) 
(sedimentary) rocks; moderate reddish-orange ( 1 OR 6/6) 
clay, grayish-olive ( 1 OY 4/2) clay, and white (N9) caliche; 
from 160 to 165 feet, white (N9) caliche increases; from 
165 to 170 feet, moderate reddish-orange (1 OR 6/6) clay 
increases, and a few medium pebbles are present in the 
sand fraction. 

Sand, very fine- to medium-grained; angular to sub- 5 170-175 
rounded, .moderately sorted; composed of quartz, chert, 
feldspar, and minor amounts of hornblende, and light olive 
gray (5Y 611) (sedimentary) rocks; poorly to moderately 
cemented with calcite; light brown (5YR 6/4) silt, gypsum 
(selenite), and minor amounts of moderate reddish-orange 
( 1 OR 6/6) clay and very pale orange (1 OYR 8/2) caliche. 



Silt, light brown (5YR 6/4), very fine- to medium-grained 20 175-195 
sand; angular to rounded, moderately sorted; composed of 
quartz, chert, feldspar, and a very minor amount of mafic 
minerals; moderately cemented with calcite; gypsum 
(selenite), and minor amounts of moderate reddish-orange 
(I OR 6/6) clay, and white (N9) caliche; from 180 to 185 
feet, moderate reddish-orange (I OR 6/6) clay, and white 
(N9) caliche increase; from 185 to 190 feet, moderate 
'reddish-orange (I OR 6/6) clay increases; from 190 to 195 
feet, moderate reddish-orange (I OR 6/6) clay and mafic 
minerals decrease, and light brown (5YR 6/4) silt 
increases. 

Silt, light brown (5YR 6/4), minor amounts of very fine- 20 195-215 
to fine-grained sand; angular, well sorted; composed of 
selenite, quartz, feldspar, and chert; moderate brown (5YR 
3/4) clay, and white (N9) caliche; from 200 to 205 feet, 
sand is sub-angular to rounded; from 205 to 215 feet, 
white (N9) caliche increases; poorly to moderately 
cemented with calcite. 

Silt, light brown (5YR 6/4), minor amounts of moderate 30 215-245 
brown (5YR 3/4) clay, very fine- to fine-grained sand; 

' angular, well sorted; composed of se"lenite, quartz, ! 

feldspar, and chert; poorly to moderately cemented with 
calcite; and white (N9) caliche; from 220 to 230 feet, 
moderate brown (5YR 3/4) clay increases; from 230 to 
240 feet, moderate brown (5YR 3/4) clay decreases and 
sand coarsens to fine- to medium-grained; from 240 to 245 
feet, calcite cement increases. 

Silt, grayish orange pink (5YR 7/2), very fine- to coarse- 10 245-255 
grained sand; angular to sub-rounded, moderately sorted; 
composed of selenite, quartz, feldspar, and chert; and 
moderate brown (5YR 3/4) clay. 

Silt, grayish orange pink (5YR 7/2), very fine- to fine- 15 255-270 
grained sand; angular to rounded, well sorted; composed 
of quartz, chert, and a very minor amount of mafic 
minerals; light brown (SYR 5/6) clay, gypsum (selenite) 
crystals. and white (N9) gypsum; from 260 to 270 feet, 
sand, white (N9) caliche, and gypsum increase, mafic 
minerals increase, and calcite cement increases. 



Silt, grayish orange-pink (5YR 7/2), very fine- to fine 
grained sand; angular to sub rounded, well sorted; 
composed of quartz and chert; white (N9) caliche, 
gypsum (selenite), and a very minor amount of light 
brown (SYR 5/6) clay. 

Sand. very fine to medium-grained; angular to sub
rounded, well sorted; composed of gypsum (selenite), 
·quartz, chert, light olive gray (5Y 611) (sedimentary) rock; 
grayish orange-pink (5YR 7/2) silt, white (N9) caliche 
containing very fine- to medium-grained sand and grayish 
orange-pink (5YR 7/2) silt, and a very minor amount of 
light brown (5YR 5/6) clay. 

10 270-280 

20 280-300 



WELL CONSTRUCTION DIAGRAM 

WEL~ NUMBER TP-3 
WELL NAME: TULA PUr 'Wi;ITORINC, WEL_ 
GEOLOGIST: DM·IA D0Wi~S. r.G. 

.. ~·~-----
\- . . 

. I 
..... ~, 

ELEVATIONS TOP OF F'\~ 'NELL :::ASI~~G: .::. 169.03 ;:T 
AT BRASS SURIJEl I~ARI\E~: .:.167 21 FT. 

- i-~-~-· _·-, ,-,_: '-'~ l 
1
·-'11-;1 " 
l_iii-·~ <: 

HORIZONTAL 'JTM: 3,SSE.':7L 464 ~-~ 
393,355.797 l 

KEYED NOTES: 

1. PROTECTIVE STEEL -ER SURFACE ·~ASING W/LOCI( ' 7 . , , 

2 CONCRETE PAD (36 i~KH X 36 INCH X '2 INCf-0) WIT"-" 
EMBEDDED BRASS s~RVEY MARKER 

3 WELL CASING 4-ii~Cri DIAM. SCHED 40 PVC :o - 20 't. 
4. ANNULUS BACKFILL: CEME~H/5% BE~JTONITE SLURRY (0 - 10 "' 1 

5. UPPER SEAL: HYORJ, TED BENTONITE CHIPS (10 - 15 ft.; 

6. FILTER PACK: 20-40 MESH SIZE SILiCA SAND (15 - J.7.5 it.) 

7. WELL SCREEN 4-l~·lCH DIAM. NO. 10 SIZE WIRE WRAP 
SCHED. 40 PVC (20 - 40 FT.) 

8. WELL SUMP 4-liKH DIAM. SCHED. 40 PVC ( 40 - 4:, ::-1) 

9. LOWER SEAL: HYDRP~D BE~ITONITE CHIPS (47.5 - 50 it 

-· :==:! != 
-_-,_1 _I i 71 _,. 

'I -·' 
' [4 

i" 
I 

! 
I 
; . 

" . 
I .,. 

I 

I ~ 

I . 
I " 
I " 

" 
. 

; 

. . 

. 
. 

~- ' ' '' ·, 

1 0 teet -------___, 
~~:feet 

feet 

I 

! 
40 teet 

I 

I 
I 

45 .[_ _....+. I 
:e~:::: 

I 

~7.5 teet i 

I 

GENERAL rK·FS 
l- ? 
I 'v 

TOTAL cOrE'-10:_E · 2TH: 60 ft 
BOREHC•_E ~IM-)EE .s J~Cr-:t:S 

3 I~LL DECT riS MEI-.2JR[[: i='F.OM GR: :JI'W SURi='Z:C[ 

'-' UTM ~:=:=.:.-:-;orr~ ~--:. !\JA.~, 19~,: 

IJ. DRAW!~:c; 'JC:' TiJ ~CALE 

' ,j • 
I 

'I 

I~--=-·-_,,_· __ :;--_-
·~ -1!-

,J ~ , II- -

' ,, ==i: !== . - _, 

. - ' 

y/~~2' 

I I 
I 4 _, I ,--., 

~.:1 

~ 
~ ~ 

i .. 

1 
. 
" 

~ 

i i 

. . 
4: 

i 
I ., 

\. -1 
~ 

~ /------,5) 
~/~ ~-

I 

nch -



Detailed Lithologic Log for TP-3 

Lithology 
Thickness 
(feet) 

Silt, very pale orange (1 OYR 8\2), very fine- to fine- 5 
grained sand; rounded and well sorted: composed of 
·quartz, feldspar, chert, and granite; gypsum (selenite), and 
·white (N9) caliche containing very fine- to fine-grained 
sand and coating some grains. 

Sand, very fine-to medium-grained; composed of quartz, 5 
feldspar, chert, and granite; poorly cemented with calcite; 
very minor amounts of very pale orange (I OYR 8/2) silt, 
gypsum (selenite), and white (N9) caliche coating grains; 
angular, well sorted. 

Sand, very fine- to fine-grained; angular, moderately 5 
sorted; composed of quartz, feldspar, chert, granite and a 
very minor amount of hornblende; gypsum (selenite), very 
minor amounts of very pale orange (IOYR 8/2) silt, and 
white (N9) caliche coating grains. 

Silt, light brown (5YR 6/4) some poorly cemented with 5 
calcite, very fine- to medium-grained sand; angular to sub
rounded, moderately sorted; composed of gypsum, quartz, 
chert, feldspar, and a very minor amount of mafic 
minerals; and white (N9) caliche some coating grains and 
some containing very fine- to medium-grained sand and 
light brown (5YR 6/4) silt. 

Sand, very fine- to medium-grained; angular to sub- 5 
rounded, .well sorted; composed of quartz, chert, feldspar, 
and a minor amount of mafic minerals; poorly cemented 
with calcite; gypsum (selenite), and light brown (5YR 6/4) 
silt;. 

Sand, very fine- to medium-grained; angular to sub- 5 
rounded, well sorted; composed of quartz, chert, feldspar, 
and. a minor amount of mafic minerals; light brown (5YR 
6/4).silt gypsum (selenite), and a minor amount of 
moderate brown (5YR 4/4) clay. 

Depth interval 
below ground 
surface (feet) 

0-5 

5-10 

10-15 

15-20 

20-25 

25-30 



Clay, moderate brown (5YR 4/4), moderately cemented 
with calcite, light brown (5YR 6/4) silt, and very fine- to 
medium-grained sand; angular to sub-rounded, well 
sorted; composed of gypsum, quartz, chert, feldspar, and a 
minor amount of mafic minerals. 

Silt, light brown (5YR 6/4), very fine grained- to coarse 
pebble sand; angular to rounded; composed of gypsum 
'(selenite), chert, quartz, very minor amounts of 
hornblende, pale yellowish-brown (I OYR 6/2), grayish-red 
(5R 4/2), moderate yellowish-brown (I OYR 514), and light 
brownish-gray (5YR 6/1) (sedimentary) rocks; moderate 
brown (5YR 4/4) clay, and white (N9) caliche containing 
very fine- to fine-grained sand. 

5 

5 

Clay, moderate brown (SYR 3/4), very fine-grained to · 20 
medium pebble size sand;angular to rounded, poorly 
sorted; composed of gypsum (selenite), chert, quartz, very 
minor amounts of hornblende, pale yellowish-brown 
(IOYR 6/2), grayish-red (SR 4/2), moderate yellowish-
brown (IOYR 5/4), and light brownish-gray (5YR 611) 
(sedimentary) rocks; and light brown (5YR 6/4) silt; from 
45 to 55 feet, light brown (5YR 6/4) silt·and sand increase; 
from 55 to 60 feet, light brown (5YR 6/4) silt and sand 
increase and moderate brown (SYR 3/4) clay decreases. 

30-35 

35-40 

40-60 
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Detailed Lithologic Log for TP-4 

1 Lithology Depth interval 
Thickness below ground 

(feet) surface (feet) 

Sand, very fine- to medium-grained; angular, well sorted; 5 0-5 
composed of gypsum, and minor amounts of quartz, 
'feldspar, chert, and hornblende; very pale orange (lOYR 
8/2) gypsiferrous silt, and white (N9) caliche, some 
coating grains. 

Gypsiferrous silt, very pale orange (1 OYR 8/2), very fine- 10 5-15 
to fine-grained sand; angular, well sorted; composed of 
gypsum, and very minor amounts of chert, quartz, 
feldspar, and hornblende; and white (N9) caliche coating 
grains and poorly cementing some very pale orange 
( 1 OYR 8/2) silt and sand; from 10 to 15 feet, sand is very 
fine- to medium-grained, moderately to well sorted;· 
composed of gypsum, minor amounts of quartz, chert, and 
feldspar with a very minor amount of mafic minerals. 

\ Sand, very fine- to medium-grained; angular to rounded, 5 15-20 
t moderately sorted; composed of gypsum, chert, quartz, 

feldspar, and hornblende; very pale orange (10YR 8/2) 
gypsiferrous silt, and white (N9) caliche coating grains. 

Sand, fine- to medium-grained; angular to rounded; 5 20-25 
composed of gypsum, chert, quartz, minor amounts of 
feldspar and hornblende, and very minor amounts of 
granite and biotite very pale orange ( 1 OYR 8/2) 
gypsiferrous silt, and white (N9) caliche. 

Sand, very fine- to fine-grained; angular, well sorted; 5 25-30 
composed of chert, quartz, and very minor amounts of 
hornblende, and biotite; gypsum, light brown (5YR 5/6) 
silt, white (N9) caliche. 



Sand, very fine-grained to fine pebbles; angular to 15 30-45 

i 
rounded, poorly to moderately sorted; composed of chert, 
quartz, hornblende, minor amounts of medium dark gray 
(N4) and grayish-red (5R 4/2) (sedimentary) rocks, and a 
very minor amount of biotite; gypsum (selenite crystals), 
light brown (5YR 5/6) silt, very pale orange (1 OYR 8/2) 
caliche, some coating grains; from 35 to 40 feet, sand 
contains fewer pebbles; from 40 to 45 feet, sand is very 
·fine- to coarse-grained, sub-angular to rounded, and well 
sorted. 

Sand, very fine- to coarse-grained; sub-angular to 10 45-55 
rounded, composed of chcm, quartz, hornblende, minor 
amounts of medium dark gray (N4) and grayish-red (5R 
4/2) (sedimentary) rocks, and a very minor amount of 
biotite; moderate orange-pink (1 OR 8/2) silt, grayish 
orange-pink (1 OR 8/2) caliche, and a minor amount of pale 
reddish-brown (1 OR 5/4) clay; from 50 to 55 feet, pale 
reddish-brown ( 1 OR 5/4) clay increases. 

No Sample Taken 5 55-60 

' 
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Detailed Lithologic Log for SRW-04 

i Lithology Depth interval 
Thickness below ground 
(feet) surface (feet) 

Sand, very fine to medium-grained; sub-rounded to 5 0-5 
rounded, poorly sorted; composed of quartz, chert, 
'feldspar, hornblende, light red (5R 6/6) and light gray 
(N7) (sedimentary) rocks, and granite; and very minor 
amounts of grayish-orange (I OYR 7/4) silt, and very pale 
orange (1 OYR 8/2) caliche partially coating some grains. 

Sand, very fine- to very coarse-grained; angular to 10 5-15 
rounded, poorly sorted, composed of gypsum, quartz, 
chert, granite, feldspar, hornblende, light red (5R 6/6) and 
light gray (N7) (sedimentary) rocks; poorly cemented with 
calcite; grayish-orange (IOYR 7/4) silt, and very pale 
orange ( 1 OYR 8/2) caliche, some coating grains. 

Sand, very fine- to very coarse-grained; angular to 5 15-20 
rounded, poorly sorted, composed of gypsum, quartz, 

} 
chert, granite, feldspar, hornblende, l.ight red (5R 6/6) and 
light gray (N7) (sedimentary) rocks; poorly cemented with 
calcite; grayish-orange ( 1 OYR 7/4) silt, and very pale 
orange ( 1 OYR 8/2) caliche, some coating grains and white 
(N9) caliche. 

Sand, very fine-grained to medium pebble; angular to sub- 5 20-25 
rounded. poorly sorted; composed of quartz, gypsum, 
granite. chert, feldspar, and hornblende; grayish-orange 
(IOYR 7/4) silt, and very pale orange (lOYR 8/2) caliche 
partially coating some grains. 

Sand, very fine-grained to medium pebble; angular to sub- 5 - 25-30 
rounded, poorly sorted; composed of quartz, granite, chert, 
feldspar, hornblende, and a very minor amount of biotite; 
grayish-orange (1 OYR 7/4) silt, gypsum, very pale orange 
(1 OYR 8/2) caliche partially coating some grains, and a 
very minor amount of moderate reddish-orange ( 1 OR 6/6) 
silt.. 



Sand, very fine- to very coarse-grained; angular, well IO 30-40 

\ 
sorted; composed of quartz, chert, feldspar, gypsum and 

1 ·hornblende; very poorly cemented with calcite; and 
grayish-orange (1 OYR 7/4) silt; from 3 5 to 40 feet, sand 
fines to very fine- to medium-grained. 

Sand, very fine-grained to granule; angular, well sorted; IO 40-50 
composed of quartz, chert, feldspar, gypsum, hornblende, 
·light gray (N7), and moderate reddish orange (I OR 6/6) 
(sedimentary) rocks; pale yellowish-orange (1 OYR 8/6) 
and moderate orange-pink (5YR 8/4) silt, and moderate 
orange-pink (5YR 8/4) caliche; from 45 to 50 feet, very 
fine- to fine-grained sand.and moderate orange-pink (5YR 
8/4) silt increase, pale yellowish-orange (I OYR 8/2) silt 
and moderate orange-pink (5YR 8/4) caliche decrease. 

Sand, very fine-grained to granule; angular, well sorted; 5 50-55 
composed of quartz, chert, feldspar, gypsum, hornblende, 
light gray (N7), and moderate reddish orange ( 1 OR 6/6) 
(sedimentary) rocks and minor amounts of biotite and 
muscovite; pale yellowish-orange (I OYR 8/6) and 
moderate orange-pink (5YR 8/4) silt, moderate orange-
pink (5YR 8/4) caliche, and white (N9) caliche. 

Sand, very fine- to very coarse-grained; sub-angular to 5 55-60 
sub-rounded, moderately sorted; composed of quartz, 
granite, feldspar, gypsum, chert, hornblende, biotite and 
light red (5R 6/6) and light gray (N7) (sedimentary) rocks; 
very pale orange (1 OYR 8/2) silt, white (N9) caliche, and 
grayish orange-pink (I OR 8/2) caliche, some coating 
grams. 

Sand, medium-grained to fine pebble; sub-angular to 5 60-65 
angular, moderately sorted, composed of granite, gypsum, 
quartz, moderate reddish-brown (I OR 4/6), pale reddish-
purple (5RP 6/2) and yellowish-gray (5Y 8/I) 
(sedimentary) rocks; white (N9) caliche ·and moderate 
orange-pink (SYR 8/4) caliche. 

Sand. medium-grained to fine pebble; sub-angular to ;-_) 65-90 
angular;moderately sorted, composed of granite, gypsum, 
quartz, moderate reddish-brown (I OR 4/6), pale reddish-
purple (5RP 6/2), yellowish-gray (5Y 8/1 ), and grayish 
olive (I OY 4/2) (sedimentary) rocks; white (N9) caliche 
and moderate orange-pink (5YR 8/4) caliche. 



Sand, very fine-grained to fine pebbles; angular to sub- 10 90-I 00 
rounded, well sorted; composed of granite, quartz, chert, 
feldspar, and hornblende; and grayish orange-pink ( 1 OR 
8/2) caliche. 

Sand, very fine-grained to granule; sub-angular to sub- 10 I 00-110 
rounded, moderately to well sorted; composed of granite, 
·quartz, chert, feldspar, hornblende, medium dark gray 
(N4), light brownish gray (5YR 6/1), and pale reddish-
purple(5P 6/2) (sedimentary) rocks; very minor amounts 
of moderate orange pink (5YR 8/4) silt, and grayish 
orange-pink (I OR 8/2) caliche. 

Sand, very fine- to medium-grained with a very few fine 5 110-ll5 
pebbles; angular to sub-rounded, poorly to moderately 
sorted; composed of quartz, granite, medium dark gray 
(N4), light brownish gray (5YR 6/1), and pale reddish-
purple (5P 6/2) (sedimentary) rocks, feldspar, and chert; 
and dark yellowish-orange ( 1 OYR 6/6) silt. 

Sand, very fine-grained to granule; angular to sub- 5 115-120 
rounded, poorly to moderately sorted, composed of quartz, 

\ granite, moderate reddish-brown (1 OR 4/6), pale reddish-
' 

purple (5RP 6/2) and yellowish-gray (5Y 8/1) 
(sedimentary) rocks, feldspar, and chert; and dark 
yellowish-orange ( 1 OYR 6/6) silt. 

Sand, very fine-grained to granule; angular to sub- IO 120-130 
rounded, poorly to moderately sorted, composed of quartz, 
granite, moderate reddish-brown (I OR 4/6), pale reddish-
purple (5RP 6/2) and yellowish-gray (5Y 8/1) 
(sedimentary) rocks, feldspar, and chert; dark yellowish-
orange (10YR 6/6) silt, moderate orange-pink (5YR 8/4) 
caliche coating grains, and white (N9) caliche; from 125 
to I30 feet, very fine- to medium-grained sand increases, 
is sub-angular to sub-rounded, and gypsum increases. 

Sand, very fine-grained to medium pebbles; sub-rounded 5 130-135 
to rounded, poorly to moderately sorted; composed of 
grai).ite, grayish orange-pink (5YR 7/2), pale yellowish-
brown (I OYR 6/2), and moderate yellowish-brown (I OYR 
4/2) (sedimentary) rocks; pale yellowish-orange (1 OYR 
8/6) silt, grayish orange-pink (I OR 8/2) caliche, coating 
some grains, and white (N9) caliche. 



Sand, fine-grained to very coarse-grained; sub-angular to 5 135-140 

\ 
rounded, moderately to well sorted, composed of quartz, 
gypsum, granite, chert, feldspar, hornblende, medium light 
gray (N6), pale red (1 OR6/2), and grayish olive-green 
(sedimentary) rocks; pale yellowish-orange silt, grayish 
orange-pink ( 1 OR 8/2) caliche, partially coating some 
grains, and white (N9) caliche. 

·Sand, fine-grained to medium pebbles; angular to sub- 10 140-150 
rounded, poorly to moderately sorted; composed of 
granite, quartz, feldspar, and medium light gray (N6) 
(sedimentary) rocks; very pale orang ( 1 OYR 8/2) caliche, 
and grayish orange-pink ( 1 OR 8/2) silt; from 145 to 150 
feet, grayish orange-pink ( 1 OR 8/2) silt increases. 

Sand very fine-grained to fine pebbles; angular to sub- 15 150-165 
rounded, poorly sorted; composed of granite, medium 
light gray (N6), very light gray (N8), light olive gray (5Y 
6/1), and moderate grayish-pink (5YR 7/2) (sedimentary) 
rocks; moderate orange-pink (lOR 7/4) silt, and very pale 
orange (1 OYR 8/2) caliche; some iron stain and organic 
matter is present. 

) Sand, very fine-grained to fine pebbfe; sub-angular to well 5 165-170 
rounded, moderately sorted, and composed of granite, 
medium light gray (N6), very light gray (N8), light olive 
gray (5Y 611), and moderate grayish-pink (5YR 7/2) 
(sedimentary) rocks; and very minor amounts of grayish-
orange (10YR 7/4) silt and very pale orange (10YR 8/2) 
caliche; from 170 to 190 feet, sand fraction fines 
downward, and becomes rounded to well-rounded, and 
contains pale red (5R 6/2) (sedimentary) rocks, and white 
(N9) caliche 

Sand, very fine-grained to fine pebble; sub-angular to well 20 -170-190 
rounded, moderately sorted, and composed of granite, 
medium light gray (N6), very light gray (N8), light olive 
gray (5Y 6/1 ), moderate grayish-pink (5YR 7 /2), and pale 
red (5R 6/2) (sedimentary) rocks; and very minor 
amounts of grayish-orange (1 OYR 7/4) silt and very pale 
orange ( 1 OYR 8/2) caliche. 



Sand, very fine-grained to fine pebble; sub-angular to well 15 190-205 

_} 
rounded, moderately sorted, and composed of granite, 
medium light gray (N6), very light gray (N8), light olive 
gray (5Y 611 ), moderate reddish-orange (1 OR 6/6), and 
moderate grayish-pink (5YR 7/2) (sedimentary) rocks; 
poorly cemented with calcite; grayish-orange (1 OYR 7/4) 
silt and very pale orange (10YR 8/2) caliche; from 195 to 
205 feet, sand fraction coarsens and is more angular. 

Sand, very fine-grained to granule; angular to sub- 20 205-225 
rounded, poorly sorted, and composed of granite, quartz, 
chert, mafic minerals and very light gray (N8), medium 
gray (N5), pale reddish-purple (5RP 6/2), light olive 
brown (5Y 5/6) and pale yellowish-orange (1 OYR 8/2) 
(sedimentary) rocks; moderate orange-pink (5YR 8/4) 
silt, and white (N9) caliche; from 215 to 225 feet, 
moderate orange-pink (5YR 8/4) caliche coats some 
grams. 

Sand, very fine-grained to granule; angular to sub- 25 225-250 
rounded, poorly sorted, and composed of granite, quartz, 
chert, mafic minerals, and very light gray (N8), medium 
gray (N5), pale reddish-purple (5RP 6/2), and pale 

l yellowish-orange (I OYR 8/2) (sedimentary) rocks; 
moderate orange-pink (5YR 8/4) silt, and white (N9) 
caliche; from 225 feet to 235 feet, sand fraction coarsens 
to fine pebble; from 235 to 240 feet, silt fraction increases 
and sand fraction fines to very coarse sand; from 240 to 
250 feet, sand coarsens to very fine-grained to medium 
pebble. 
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Detailed Lithologic Log for OMW-2a 

J Lithology Depth interval 
Thickness below ground 

(feet) surface (feet) 

Sand, very fine-grained to fine pebbles; sub-angular to 5 0-5 
sub-rounded, moderately to well sorted; composed of 
'weathered granite, quartz, feldspar, chert, mafic minerals, 
and light gray (N8) (sedimentary) rock fragments; poorly 
cemented with calcite; gypsum, and moderate brown 
(5YR 4/4) silt. 

Sand, fine-grained to medium pebbles; sub-angular to 15 5-20 
rounded, poorly sorted; composed of granite, quartz, light 
gray (N7) (sedimentary) rock fragments, chert, and mafic 
minerals; poorly cemented with calcite; and dark 
yellowish-orange (10YR 6/6) gypsiferous silt; from 15 to 
20 feet, gypsum increases and a larger fraction of light 
gray (N7) (sedimentary) rocks is present. 

Silt, light brown (5YR 5/6), gypsiferous, and very fine- 5 20-25 

) 
grained to medium pebble sand; sub~angular to rounded, 
poorly to moderately sorted; composed of granite, quartz, 
light gray (N7) (sedimentary) rock fragments, chert, and 
mafic minerals. 

Sand, very fine-grained to coarse pebble; sub-angular to 10 25-35 
rounded, poorly to moderately sorted and composed of 
granite, quartz, light gray (N7) (sedimentary) rock 
fragments, chert, and mafic minerals; light brown (5YR 
6/4) gypsiferous silt, and very pale orange (I OYR 8/2) 
caliche partially coating some grains. 

Sand, coarse-grained to medium pebbles; angular to sub- 10 - 35-45 
rounded, poorly sorted; composed of granite, quartz, 
medium light gray (N6) and light olive gray (5Y 611) 
(sedimentary) rock fragments; poorly cemented with 
calcite; light brown (5YR 5/6) silt and white (N9) caliche, 
partially coating some grains. 



Sand, very fine-grained to fine pebbles; sub-angular to 10 45-55 

) 
rounded, poorly sorted; composed of granite, quartz, 
feldspar, and medium reddish-orange ( 1 OR 6/6) 
(sedimentary) rocks; and a very minor amount of grayish-
orange ( 1 OYR 7/4) silt. 

Silt, grayish-orange (IOYR 7/4), very fine-grained to fine 15 55-70 
pebble sand;sub-angular to rounded, poorly to moderately 
·sorted, and composed of granite, quartz, feldspar, chert, 
mafic minerals, and a very minor amount of muscovite; 
and white (N9) caliche containing a very minor amount of 
very fine- to fine -grained sand; from 60 to 65 feet, sand is 
very fine- to coarse-grained, moderately to well sorted, 
and muscovite is absent; from 65 to 70 feet, sand fraction 
mcreases. 

Sand, coarse-grained to medium pebble; angular to 5 70-75 
rounded, well sorted, composed of granite, light olive gray 
(5Y 611 ), medium light gray (N6), and pale yellowish-
orange (1 OYR 8/6) (sedimentary) rock fragments; a very 
minor amount of grayish-orange (1 OYR 7/4) silt, and 
white (N9) caliche partially coating some grains and some 
nodules. 

') 
Silt, grayish-orange (1 OYR 7/4) very fine- to coarse- 5 75-80 
grained sand; angular to rounded, poor to moderately 
sorted, and composed of quartz, granite, feldspar, mafic 
minerals and chert; very minor amounts of grayish 
orange-pink (5YR 7/2) clay, and very pale orange (10YR 
8/2) caliche. 

Silt, grayish-orange (10YR 7/4), very fine- to medium- 20 80-100 
grained sand; angular to rounded, poor to moderately 
sorted, and composed of quartz, granite, feldspar, mafic 
minerals and chert; pale brown (5YR 5/2) clay and very 
pale orange ( 1 OYR 8/2) caliche; from 85 to 90 feet, sand 
and very pale orange ( 1 OYR 8/2) caliche· increase; from 90 
to 95 feet, sand coarsens to fine- to coarse-grained, and 
pale brown (5YR 5/2) clay increases; from 95 to 100 feet, 
grayish-orange ( 1 OYR 7/4) silt and sand increase. 



Sand, medium-grained to fine pebble; angular to round, 10 100-110 
moderately to well sorted, composed of granite, medium 

"light gray (N6), medium dark gray (N4), white (N9), light 
olive gray (5Y 6/1 ), and pale reddish-brown (1 OR 5/4) 
(sedimentary) rock fragments; and grayish-orange (1 OYR 
7/4) silt. 

Sand, fine-grained to coarse pebble; angular to sub-round, 10 110-120 
poorly sorted; composed of granite, medium light gray 
(N6), medium dark gray (N4), white (N9), light olive gray 
(5Y 6/1 ), and pale reddish-brown (1 OR 5/4) (sedimentary) 
rock fragments; grayish-orange ( 1 OYR 7/4) silt, and a 
minor amount of moderate brown (5YR 4/4) clay; from 
115 to 120 feet, sand fines slightly to very fine-grained to 
fine pebble, sub-angular to rounded, and grayish-orange 
(1 OYR 7/4) silt increases. 

Silt, grayish-orange (10YR 7/4), fine- to coarse-grained 10 120-130 
sand; angular to sub-rounded, moderately to well sorted; 
composed of granite, quartz, feldspar, mafic minerals, and 
medium dark gray (N4), light olive gray (5Y 6/1 ), and 
pale reddish brown (lOR 5/4) (sedimentary) rocks; a very 
minor amount of moderate brown (5YR 4/4) clay, and 

\ white (N9) caliche, some partially coating some grains; 
from 125 to 130 feet, sand fines to very fine- to medium-
grained and moderate brown (5YR 4/4) clay decreases. 

Sand, medium-grained to fine pebble; angular to sub- 50 130-180 
rounded, moderately to well sorted; composed of granite, 
quartz, feldspar, mafic minerals, and medium dark gray 
(N4 ), light olive gray (5Y 6/1 ), and pale reddish brown 
(1 OR 5/4) (sedimentary) rocks; grayish-orange (1 OYR 
7/4) silt, very minor amounts oflight brown (5YR 6/4) 
clay and yery pale orange (10YR 8/2) caliche; from 145 to 
155 feet, grayish-orange (10YR 7/4) silt and light brown 
(5YR 6/4) clay fractions increase; from 155 to 165 feet, 
grayish-orange (lOYR 7/4) silt and light-brown (5YR 6/4) 
clay decrease, sand fines to very fine-grained to fine 
pebble; from 165 to 180 feet, light brown (5YR 5/6) clay 
decreases. 



Sand, very fine-grained to medium pebbles; angular to 20 180-200 

~ 
rounded, moderately sorted; composed of granite, medium 
dark gray (N4), light olive gray (5Y 6/1), and pale reddish ! 

brown (1 OR 5/4) (sedimentary) rocks; grayish-orange 
( 1 OYR 7/4) silt, and very minor amounts of light brown 
(5YR 5/6) clay and grayish orange-pink (IOYR 8/2) 
caliche, coating some grains; from 185 to 195 feet, more 
pebbles are present in the sand, poorly to moderately 
·sorted, white (N9) caliche is present, from 195 to 200 feet, 
grayish-orange (1 OYR 7/4) silt increases. 

Sand, very fine-grained to very fine pebbles; angular to 25 200-225 
rounded, moderately sorted; composed of granite, medium 
dark gray (N4), light olive gray (5Y 6/1), and pale reddish 
brown (1 OR 5/4) (sedimentary) rocks; grayish-orange 
(lOYR 7/4) silt, and very minor amounts oflight brown 
(5YR 5/6) clay, white (N9) caliche, and grayish orange-
pink (lOYR 8/2) caliche, coating some grains; from 205 to 
215 feet, sand fines to very fine- to coarse-grained; from 
215 to 220 feet, very pale orange ( 1 OYR 8/2) and white 
(N9) caliches increase. 

Sand, medium-grained to fine pebbles; sub-angular to sub- 5 225-230 

} rounded, moderately sorted; composed of granite, medium 
dark gray (N4), light olive gray (5Y 6/1), and pale reddish 
brown (lOR 5/4) (sedimentary) rocks; moderate olive-
brown (5Y 4/4) silt, and moderate olive-brown (5Y 4/4) 
clay. 

Silt, moderate olive-brown (5Y 4/4), medium- to very 10 230-240 
coarse-grained sand; sub-angular to sub-rounded, 
moderately sorted, and composed of granite, quartz, 
feldspar, and medium dark gray (N4) and light olive gray 
(5Y 5/2) .(sedimentary) rocks; and moderate olive-brown 
(5Y 4/4) clay; from 230 to 240 feet, moderate olive-brown 
(5Y 4/4) clay increases. 

Clay, light olive-gray (5Y 5/2), pale yellowish brown (1 0 10 240-250 
YR 6/2) silt, and very fine- to fine-grained sand; angular, 
well sorted; composed of quartz, chert, medium light gray 
(N7), moderate reddish-brown ( 1 OR 6/6), and yellowish-
orange (1 OYR 6/2) (sedimentary) rocks. 



Silt, light olive gray (5Y 5/2) and very fine- to coarse
grained sand; angular, moderately sorted; composed of 
quartz, chert, medium light gray (N7), moderate reddish
brown ( 1 OR 6/6), and yellowish-orange ( 1 OYR 6/2) 
(sedimentary) rocks; from 255 to.260 feet, sand fines to 
very fine- to fine-grained. 

10 250-260 




