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1. Introduction/Purpose/Objective 

Remedial activities at the ASARCO Smelter Site (Site) are being conducted by the Texas 
Custodial Trust (Trust), the property Trustee, on behalf of the Trust’s beneficiaries, the 
State of Texas, represented by the Texas Commission on Environmental Quality (TCEQ), 
and the United States of America, represented by the United States Environmental 
Protection Agency (USEPA).  Environmental impacts from historical smelting operations 
are present within the Site, the floodplain of the Rio Grande west of the Site, and the East 
Property located east of Interstate Highway 10 (I-10) (see Figure 1).   

Slag was produced by ASARCO as a residual byproduct of smelting operations at the site 
and poured as a molten material in the Boneyard Area immediately east of the Site (see 
Figure 1).  The Boneyard Area is located in the footprint of a historical backfilled arroyo 
that drained to the northwest into Parker Brothers Arroyo (see Figure 2).  During smelter 
operations the Boneyard Area was primarily used for storage of heavy equipment, drums, 
mist eliminator candles, fiberglass-reinforced flues, and other miscellaneous equipment, 
which have since been removed (Hydrometrics, 1998).  In 1999, additional slag material 
resulting from the excavation of a storm water retention pond in the southwest portion of 
the site was moved and placed in the Boneyard Area (Hydrometrics, 2001).  The addition 
of excavated slag material to the existing crystalline slag in the Boneyard Area increased 
the ground surface elevation of the Boneyard by 1 to 30 feet (ft) (see Figure 2). 

The Acid Plant Water Disposal Area (6A) and the Acid Sludge Mixing Area (6B), were 
described by former ASARCO workers during a March 26, 2011 Site visit (Malcolm 
Pirnie, 2011) (see Figure 2).  In Area 6A, leach water from the site’s acid plants was 
reportedly poured onto the surface from approximately 1984 through 1985.  In Area 6B, 
sludge material from the acid storage tanks was deposited on the ground surface and 
mixed with soda ash and lime to neutralize the sludge from approximately 1986 through 
1989.  The neutralized material was then collected and recycled in the converter.  The 
dates for leach water and sludge material disposal are based on observations made by a 
former ASARCO employee who worked in the Boneyard Area during that time.  It is 
possible that additional disposal activities occurred in Areas 6A and 6B outside the dates 
reported.  These areas are of particular concern since the acidic water and sludge may 
have infiltrated the slag material and enhanced the leaching of constituents of concern 
(COCs) and analytes of interest (AOIs) from slag materials to underlying native materials 
and groundwater.   

Historical chemical and geological data obtained from ASARCO were evaluated to 
determine whether the full nature and extent of smelter-related impacts in the Boneyard 
Area had been identified.  That review determined that additional sampling and analysis 
would be required to understand the nature and extent of the impacts in soil and 
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1. Introduction/Purpose/Objective 
 
groundwater.  Sampling for the Boneyard Area was proposed in the Final Remedial 
Action Work Plan (RAWP; Malcolm Pirnie 2011a).  The purpose of this report is to 
summarize the previous and current field investigations conducted in the Boneyard (see 
Figure 2).  The objectives of the Boneyard field investigations were to characterize the 
physical and chemical properties of the area.   
 

    

 

2011 Soil Investigation Summary, Boneyard Area  
Former ASARCO Smelter, El Paso, Texas 
63835001 
 

 2 

 



 

2. Existing Data Evaluation 

2.1.   Historical Soil Borings 
A total of 17 previous soil borings (see Figure 2) were advanced by Hydrometrics, Inc. in 
1997, 1999, and 2001 in the Boneyard Area.  Soil boring depths ranged from 4 ft below 
ground surface (bgs) (SSIA2-2) to 81 ft bgs (EP-53).  Of these, four borings (EP-53, -75, 
-76, and -99) were advanced to install permanent groundwater monitoring wells in the 
Boneyard (see Figures 2 and 3).  Groundwater sampling from monitoring well EP-99 was 
discontinued in 2001 because the installed well screen was too shallow to regularly 
intersect groundwater and the well routinely pumped dry during sampling (see Figures 2 
and 4).   

During the Phase I investigation, 16 samples were collected from three locations (EP-75, 
EP-76, and SSIA2-2) in the Boneyard Area.  Of the samples collected, three samples 
were taken from the slag material layer, with the remaining samples being collected in 
soil beneath the slag.  In the Phase II investigation, an additional eight soil borings were 
drilled (BH2-1 through BH2-7, and monitoring well EP-99), and 31 soil samples were 
collected from each of these borings.  The slag materials were not sampled during this 
event.  The Phase III investigation included drilling five additional borings (BH2-8 
through BH2-12).  The slag materials at these boring locations were not sampled, but 
soils were collected from intervals above and below the slag at these five boring 
locations.  Boring logs for the 17 historical borings are included in Appendix A. 

As shown in Figure 2, additional slag material from the southwest portion of the site was 
added to the south side of the Boneyard in 1999 which increased the ground surface 
elevation in this area from 1 to 30 ft.  To accommodate the change in elevation, 
approximately 20 ft of well casing was added to monitoring well EP-76 and 
approximately 15 ft of well casing was added to monitoring well EP-75 during the 
placement of the additional slag material (see Appendix A). 

Soil and slag samples collected by ASARCO were analyzed for Site COCs: arsenic, 
cadmium, chromium, copper, iron, lead, selenium, and zinc (see Table 1).  As outlined in 
the RAWP, historical RI activities were carried out under the Texas Risk Reduction 
Rules (RRR) (30 Texas Administrative Code [TAC] §335, Subchapter S), utilizing Risk 
Reduction Standard 3 (RRS3) for nonresidential (commercial/industrial) property use, 
with numerical values based on Risk Reduction Standard 2 (RRS2), soil medium-specific 
concentrations for industrial use based on inhalation, ingestion, and dermal contact (SAI-
Ind) (see Table 2).  
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2. Existing Data Evaluation 
 
As part of the remedy implementation agreed to by ASARCO, soils and solids at the site 
were divided into Categories I, II, and III.  The definitions of these materials are as 
follows: 

• Category I:  soils and solids previously identified to contain elevated 
concentrations of COCs and are located in an area where they have the potential 
to affect human health and the environment.  

• Category II:  soils and solids also identified as containing elevated concentrations 
of COCs but are currently at levels below a concern for impact to groundwater if 
managed properly. 

• Category III:  materials that are inert and contain low, if any, concentrations of 
COCs and therefore do not pose a threat to human health.  .   

2.2. Historical Groundwater Data 

Groundwater sampling conducted during the Phased RIs indicated that COCs were 
present in groundwater beneath the Boneyard Area.  During the Remedial Investigation 
(RI), a total of four groundwater wells were installed to evaluate groundwater conditions 
at locations beneath the footprint of the Boneyard (see Figure 2).  The depth to 
groundwater ranged from 65 to 80 ft bgs during the Phased RI, and sampled groundwater 
was observed to flow generally from south to north.  Groundwater sampling activities at 
well EP-99 were discontinued in 2001(see Figures 2 and 4) because the installed well 
screen was too shallow to regularly intersect groundwater and the well routinely pumped 
dry during sampling.   

Analytical data from the wells installed in this area indicate that groundwater impacts 
from total arsenic and selenium exceeded applicable maximum contaminant levels 
(MCLs) for groundwater in the majority of samples collected. Concentrations of total 
cadmium, chromium, lead, and thallium also exceed the MCLs in the groundwater 
samples at some point during the historic record; these exceedances occurred to a lesser 
degree (both spatially and frequency) than arsenic and selenium.  Groundwater data (both 
historical and recent) are presented in Table 3. 

    

 

2011 Soil Investigation Summary, Boneyard Area  
Former ASARCO Smelter, El Paso, Texas 
63835001 
 

 4 

 



 

3. 2011 Field Investigations 

This section summarizes the field investigations performed in 2011 by Malcolm Pirnie in 
the Boneyard Area.  The new investigation was scoped to further characterize slag and 
alluvium material within the Boneyard Area to assess the potential for the Boneyard 
material to be a source of COCs and AOIs to underlying soils and groundwater.       

3.1. Soil Borings and Test Pits 
As part of the Final Remedial Action Work Plan (Malcolm Pirnie, 2011a), a total of 
seven soil borings were advanced in the Boneyard Area; two by Raba-Kistner 
Consultants, Inc. in June 2011, and five borings by WDC Drilling in November and 
December 2011.  Soil boring depths ranged from 25 ft (BY-SB07) to 78.5 ft (BY-SB03) 
bgs (see Figure 4).  All soil borings were performed under the direction and oversight of 
a Malcolm Pirnie licensed geologist.  Field sampling and analysis were performed 
according to procedures described in the RAWP and its appended Quality Assurance 
Project Plan (QAPP).  The sample locations were selected based on historical sampling 
data to better define the extent of elevated metal concentrations in the Boneyard Area.  
Slag samples were analyzed for total metal concentrations including the Site COCs and 
AOIs identified in the RAWP.  Metal concentrations in slag samples were also analyzed 
for leachability following extraction in accordance with the synthetic precipitation 
leachate procedure (SPLP) method.  Native materials (i.e., alluvium) were analyzed for 
total metals, with the exception of a sample from BY-SB05 (40 to 42 ft bgs) that was 
analyzed for both total and SPLP metals (see Table 4). 

For the two Raba-Kistner borings, a truck-mounted, Central Mine Equipment (CME-75) 
hollow-stem auger (HSA) rig was used to advance each boring to the desired depth or 
until refusal was reached.  After the completion of two borings, the drilling program was 
terminated because the HSA rig did not achieve sufficient recovery and could not 
penetrate layers of crystalline slag.  For this reason, WDC mobilized a truck-mounted, 
SpeedStar50K air/mud rotary drill rig on Site to advance five borings to the desired depth 
or until refusal was reached.  Refusal was determined by rate of advancement speed and 
the amount of cuttings recovered from the cyclone.  At each boring, recovered soils were 
logged, including observations of groundwater.  Soil boring logs are included in 
Appendix A.  Soil samples were collected for chemical analysis from selected depth 
intervals using either a 5-foot stainless steel core barrel or an 18-inch split-spoon sampler, 
for samples collected using the CME-75 rig.  Soil samples collected for chemical analysis 
from the SpeedStar50K air/mud rotary drill rig borings were primarily collected using a 
Bryan L. Nydoske sampler (for soil boring BY-SB03, 7 to 12 foot interval only) or a 
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3. 2011 Field Investigations 
 
cyclone mechanism (for all other soil sample intervals in soil borings BY-SB03 through 
BY-SB07).  

Test pits were completed by Malcolm Pirnie using an excavator in five locations 
(TPBY1, TPBY1A, TPBY2, TPBY3 and TPBY4) in the Boneyard on May 4, 2011 (see 
Figure 2).  The purpose of the test pits was to characterize and classify soils/solids and to 
collect bulk surficial soil samples for geochemical analysis.  Test pits were installed to 
depths ranging from approximately 3 to 13 ft bgs.  Test pit photos and excavation logs 
are included in Appendix B.  

Soil borings BY-SB02 and BY-SB05 and test pit TBBY-01 are located in the Acid Plant 
Water Disposal Area (6A), and soil boring BYSB-04 is located in the Acid Sludge 
Mixing Area (6B) (see Figure 2).  Samples containing slag materials from these locations 
were collected and analyzed for total and SPLP metals (see Table 4), and compared to 
slag samples collected from other areas of the Boneyard Area to determine if the acid 
disposal and mixing activities in these areas did in fact lead to enhanced leaching of 
COCs and AOIs from slag materials to underlying alluvium and groundwater.   

3.2. Temporary Wells and Existing Wells 

Three existing 4-inch diameter groundwater monitoring wells (EP-53, EP-75, and EP-76) 
are located in the Boneyard (see Figure 2).  Monitoring wells EP-21, EP-22, and EP-23 
are located adjacent to the Boneyard Area in the Acid Plant Arroyo, and EX-3 is located 
in Parker Brothers Arroyo.  These monitoring wells are included in figures and cross-
sections to provide an understanding of the hydrogeologic conditions in and around the 
Boneyard Area.  Of the three existing wells, only EP-75 is monitored semi-annually as 
part of the Interim Site Monitoring program described in the RAWP.   

As part of the 2011 field activities, a grab groundwater sample was collected from the 
BY-SB04 soil boring location.  The 10-inch drill casing advanced during drilling was 
backed off the bottom of the borehole approximately 6 inches to allow groundwater to 
infiltrate into the open borehole.  BY-SB04 was initially dry, but after 24 hours, 
approximately 1 foot of water accumulated at the bottom of the well and a groundwater 
sample was collected.  The casing was removed immediately after sample collection, and 
the bore hole was grouted from the bottom up using Type I/II Portland cement.  
Groundwater sample collection was also attempted at BY-SB02 and BY-SB03; however, 
these borings were dry.  Total and dissolved metal concentrations in the groundwater 
samples collected in 2011 and 2012 are presented in Table 5.   
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3. 2011 Field Investigations 
 
3.3. Sample Handling 

In the field, each soil sample container was marked with the sample identification number 
using a designation based on the general location (Boneyard), a numbered boring 
designation, and the depth interval that was sampled.  Test pit samples are labeled with a 
“TP” designation.  For the groundwater samples, the containers were labeled with the 
temporary well designation (BY-SB04, etc.).  The sample label contained the sampling 
location, date, time of sample collection, and the sampler’s initials.  Sample containers 
were placed in ice-filled coolers immediately following collection, and kept at 4±2 
degrees Celsius (oC).  Samples were shipped under chain of custody to the project 
laboratory, TestAmerica, located in Corpus Christi, Texas.   

3.4. Investigation-Derived Waste 

No investigation-derived waste (IDW) was generated during the sampling activities.  
Because the majority of cuttings obtained from drilling were slag, they were pushed back 
into the borehole and the uppermost portion of the borehole was completed with a 
Portland cement/bentonite grout mixture. 

3.5. Personal Protective Equipment 

Personal Protective Equipment (PPE) for these sampling activities followed procedures 
described in the Site-Specific Health and Safety Plan (Malcolm Pirnie, 2011b). 
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4. Results and Interpretation 

4.1. Soil Boring Results 
Soil boring locations are shown in Figure 2.  Subsurface geology is depicted in cross-
sections A-A', B-B', and C-C' (see Figures 3 through 5).  It should be noted that Figures 2 
through 7 display monitoring wells located outside of the Boneyard (EP-21, EP-22, EP-
23, EP-85D, and EX-3).  These were included in figures and cross-sections because they 
provide information useful to the understanding of the hydrogeologic conditions in the 
Boneyard Area. 

Based on the Site investigation work completed to date, subsurface geology in the 
Boneyard Area consists of approximately 5 to 65 ft of slag material underlain 
predominantly by silty and clayey sand alluvium of low permeability.  The low 
permeability is indicated by the lack of water encountered during drilling and low 
hydraulic conductivity values (see Figure 6).  As depicted in the test pit photos 
(Appendix B), the slag material is primarily layered crystalline slag in the Boneyard 
Area.  The crystalline slag is composed of multiple layers that range from less than one 
inch to approximately one foot thick (Appendix B).   

The alluvium that underlies the slag materials in the Boneyard is composed primarily of 
fine-grained sand and gravel with accumulations of silt and clay.  These alluvial units 
appear to be floodplain materials deposited adjacent to the historic arroyo channel that 
drained north into Parker Brothers Arroyo, where coarser and more permeable alluvium 
is encountered (see Figures 3 through 5).    

Sandstone bedrock was encountered from 64 to 78 ft bgs (in three soil borings: BY-
SB02, BY-SB03, and BY-SB05).  Andesite boulders were encountered from 83 to 84 ft 
bgs in soil boring EP-76.  As depicted in cross-sections A-A', B-B', and C-C', historical 
arroyo channels have been down cut into sandstone bedrock in Parker Brothers Arroyo 
(see Figures 3 and 4) and the Acid Plant Arroyo (see Figure 5).   Sand and gravel alluvial 
deposits in the arroyo channels are coarser-grained with less silt and clay than those in 
the floodplain alluvial deposit beneath the Boneyard area.  

The current estimated water table, projected from recent groundwater levels measured in 
EP-21, EP-53, EP-75, and EP-76 and elevations observed in temporary monitoring wells 
is also shown in cross-sections A-A' and B-B' (see Figures 3 and 4).  In addition, 
historical high and low groundwater elevations are shown in the cross-sections.  Water 
levels show that groundwater does not currently contact the bottom of slag materials.   
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4. Results and Interpretation 
 
4.1.1. Analytical Chemistry Results 
A total of 32 slag and alluvium samples were collected from borings and test pits and 
analyzed for geochemical and environmental parameters.  Samples collected from the 
Boneyard Area were divided into an upper, middle, and base of slag sections.  Samples 
were also collected from the test pits dug in the Boneyard (see Figure 2).  A total of 22 
slag samples (19 soil boring samples and three test pit samples) were analyzed for Site 
COCs and AOIs.  Additionally, slag samples were analyzed for leachability following 
extraction in accordance with the SPLP method.  Analytical sample results are presented 
in Table 4.  Slag materials located at the Site contain elevated concentrations of COCs 
and AOIs.  

The concentrations of COC and AOIs observed in Boneyard Area slag materials are 
consistent with values observed in slag materials sampled from other areas of the Site.  A 
summary of arsenic concentrations is highlighted below and in the attached figures based 
on long-term observations of elevated arsenic concentrations in groundwater samples 
collected throughout the Site.   

In the 22 Boneyard Area slag samples, total arsenic ranged from 128 milligrams per 
kilogram (mg/kg) in BY-SB07 (15 to 17 ft bgs) to 4,830 mg/kg in TPBY-01 (12 ft bgs).  
Arsenic SPLP results ranged from 0.023 mg/L in BY-SB07 (5 to 7 ft bgs) to 0.617 
milligrams per liter (mg/L) in TPBY-01 (12 ft bgs).   

Ten samples were also collected from native alluvium in the Boneyard Area, nine from 
soil borings BY-SB01 through BY-SB07 and one from test pit TP-04.  These samples 
were analyzed for the Site COCs and AOIs.  In these alluvium samples, total arsenic 
ranged from 7.07 mg/kg in TPBY-04 (9 ft bgs) to 1,710 mg/kg in BY-SB04 (5 to 7 ft 
bgs). In addition, two alluvium samples from BY-SB05 (40-42 ft bgs) and TPBY-04 (9 ft 
bgs) were analyzed by the SPLP method.   In the BY-SB05 (40-42 ft bgs) sample, the 
arsenic SPLP is 4.73 mg/L. In the TPBY-04 (9 ft bgs) sample, the arsenic SPLP is <0.004 
mg/L.   

Elevated concentrations of COCs and AOIs in subsurface materials occur throughout the 
Boneyard.  Analysis of the data collected determined that no pattern of distribution of 
these elevated concentration based on spatial location or depth is present.  As displayed 
in the cross-section figures A-A', B-B', and C-C' (see Figures 3 through 5), samples from 
slag and alluvial materials collected from locations within the acid plant water disposal 
area (6A) and the acid sludge mixing area (6B) display similar magnitude of total arsenic 
concentrations compared to samples collected outside of areas 6A and 6B.   

The total arsenic concentrations for samples collected within areas 6A and 6B ranged 
from 88.5 to 4,830 mg/kg.  The total arsenic concentrations for samples collected outside 
of the acid disposal and mixing areas ranged from 7.07 to 3,480 mg/kg (see Table 4).   
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4. Results and Interpretation 
 
The range of arsenic SPLP concentrations was from 0.29 to 4.73 mg/L in samples 
collected within areas 6A and 6B.  In locations outside of the acid disposal and mixing 
areas, arsenic SPLP concentrations ranged from 0.004 mg/L to 0.30 mg/L (see Table 4).   

While it is possible that activities in the acid plant water disposal area (6A) and the acid 
sludge mixing area (6B) may have contributed to enhanced leaching of metals when these 
activities were taking place, the current metal concentrations in 2011 samples do not 
suggest an additional long-term contribution for specific areas within the Boneyard.  The 
distribution of COCs and AOIs in the Boneyard Area is likely due to other factors, 
including compositional variability introduced to slag materials during historical smelting 
activities.  

The soil analytical data were validated according to the USEPA Contract Laboratory 
Program National Functional Guidelines for Inorganic and Organic Data Review 
(USEPA, 2010 and 2008) and the TCEQ Regulatory Guidance Review and Reporting 
COC Concentrations Data under Texas Risk Reduction Program (TRRP) (TCEQ, 2010).  
The analytical results meet project data quality objectives.  Results of the data validation 
will be summarized in a Data Usability Summary (DUS) Report, which will be submitted 
under separate cover as part of the RI report.  The analytical laboratory reports for the 
2011 sampling will be included in the RI report. 

4.2. Groundwater Results 
Figure 6 shows a groundwater potentiometric surface map for the Boneyard Area based 
on water levels collected during the semi-annual monitoring event conducted during 
August 2012.  Groundwater from the Boneyard Area flows northwest towards Parker 
Brothers Arroyo.  Figures 6 and 7 include hydraulic conductivity values estimated from: 

• 2001 pumping tests at monitoring wells EP-53 and EP-76,  
• 2008 pumping test data from EX-3 , and  
• 2011 low-flow sampling in wells EP-75 and EP-85D.   

 
The three wells located in the Boneyard Area (EP-53, EP-75, and EP-76) have hydraulic 
conductivity values of 11 ft/day, 0.8 ft/day, and 5 ft/day, respectively.  This hydraulic 
conductivity distribution indicates that the native alluvium soils under the Boneyard Area 
are one to two orders of magnitude less permeable than native soils in Parker Brothers 
Arroyo, where hydraulic conductivity near well EX-3 was estimated to be 116 ft/day.  
Calculations and supporting data used by Malcolm Pirnie to estimate hydraulic 
conductivity values from the 2008 aquifer test at EX-3 and 2011 low-flow sampling at 
EP-75 and EP-85D are included in Appendix C.    

A preliminary estimate of groundwater flux and arsenic loading under the Boneyard Area 
was developed to evaluate the relative contribution of the Boneyard to the Parker 
    

 

2011 Soil Investigation Summary, Boneyard Area  
Former ASARCO Smelter, El Paso, Texas 
63835001 
 

 10 

 



 
 

4. Results and Interpretation 
 
Brothers Arroyo groundwater impacts.  Arsenic loading and groundwater flux estimates 
were calculated using a hydraulic conductivity of 1 ft/day, a hydraulic gradient of 
0.021 ft/ft, a saturated thickness of 11 ft, a width of 240 ft, and a representative arsenic 
concentration of 20 mg/L for Boneyard groundwater (the approximate average arsenic 
concentration from the most recent groundwater samples collected from wells EP-75, EP-
76, EP-99, and temporary well BY-SB04).  A hydraulic conductivity value of 1 ft/day 
was selected to represent low permeability soils in the vicinity of EP-75 (0.8 ft/day), 
where the highest total arsenic concentration in groundwater within the Boneyard Area 
has been historically observed (53.3 mg/L in August 2012).  For Parker Brothers Arroyo 
soil, a hydraulic conductivity of 116 ft/day, a hydraulic gradient of 0.013 ft/ft, a saturated 
thickness of 25 ft, a width of 128 ft, and an arsenic concentration of 1.25 mg/L (from EP-
85 in March 2012) were used.  The groundwater flux and arsenic loading calculated for 
Boneyard soils were approximately 0.29 gallons per minute (gpm) and 0.07 pounds per 
day (lbs/day), respectively.  The groundwater flow and arsenic flux calculated for Parker 
Brothers Arroyo were approximately 25.1gpm and 0.38 lbs/day, respectively.  The 
estimated arsenic flux in groundwater from the Boneyard Area soils is approximately 18 
percent of that calculated for Parker Brothers Arroyo.  This estimate indicates that the 
arsenic flux contribution from the Boneyard Area is less than other contributions to 
Parker Brothers Arroyo.  The limited arsenic contribution from the Boneyard is due to the 
low permeability of the underlying alluvium, which limits groundwater flow and arsenic 
flux. 

As mentioned in Section 3.2, one groundwater grab sample was collected at BY-SB04 
during soil boring activities in December 2011.  Groundwater samples are collected semi-
annually from EP-75 as part of the Interim Site Monitoring program, with the most recent 
monitoring event occurring in August 2012.  Analytical results for the 2011 and 2012 
sampling are presented in Table 5.  Historical results for EP-75 are also included in 
Table 3.  The groundwater analytical data were also validated according to the USEPA 
and TCEQ guidance mentioned in Section 4.1.1 and the analytical results meet project 
data quality objectives.  Results of the data validation will be summarized in a DUS 
Report, which will be submitted under separate cover as part of the revised RI report.  
The analytical laboratory reports for the 2011 and 2012 sampling will also be presented 
in the RI report.  The RI report will be submitted for review to the TCEQ and USEPA. 

In the grab groundwater sample from BY-SB04, total arsenic, cadmium, lead, selenium, 
and thallium exceeded applicable MCLs for groundwater (see Table 5).   Groundwater 
samples collected in 2011 and 2012 from well EP-75 exceed the MCLs for total arsenic, 
cadmium, selenium, and thallium (see Table 5).  As shown in Figures 8, 9 and 10, present 
groundwater elevations and COCs concentration trends from 1997 through 2012 in 
monitoring wells EP-53, EP-75 and EP-76.  An increasing trend in groundwater elevation 
occurs from 2005 to 2008 that coincides with significant precipitation events in 2005, 
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4. Results and Interpretation 
 
2006, and 2008 (see Figures 8 through 10).  The 2006 event was especially significant 
and extreme, representing a 500-year storm event.  After 2008, groundwater elevations 
have been decreasing in EP-53, EP-75, and EP-76.   

Total arsenic concentrations follow groundwater elevation trends closely in EP-53 and 
EP-76.  Arsenic concentrations increase with increasing groundwater elevations (see 
Figures 8 and 10).  In EP-75, an increasing trend in arsenic concentrations has been 
observed following the 2006 storm event (see Figure 9).  Following this event, 
groundwater levels in areas upgradient of EP-75 were above the slag/alluvium interface, 
as shown on Figure 3 at well EP-76.  The resulting contact between groundwater and slag 
contributed to the increase in arsenic concentrations at this location.  Before 2006, arsenic 
concentrations had an increasing trend during a period in which groundwater was below 
the slag/alluvium interface. Therefore, another source (infiltrating precipitation) was 
contributing the majority of arsenic to groundwater in the area of EP-75.  Additionally, 
the increase in concentration lagged approximately three years behind the groundwater 
elevation increase in EP-75 (see Figure 9).  Low permeability soils (hydraulic 
conductivity of approximately 0.8 ft/day) in the vicinity of EP-75 may be responsible for 
the delayed arsenic response.   

A downward trend in arsenic concentrations is observed in monitoring well EP-53; with 
concentrations above the MCL.  Concentrations of cadmium and selenium are above the 
MCL, with intermittent exceedances of chromium.  The most recent arsenic groundwater 
sample yielded a total arsenic concentration of 0.004 mg/L (collected August 2009), 
which is several orders of magnitude lower than the previous result of 12.5 mg/L 
(collected March 2009), while the remaining COCs remained elevated.  This result is not 
considered representative of the current groundwater conditions in this area. 

Some of the highest concentrations of arsenic in groundwater are within the footprint of 
the Boneyard Area, as depicted in the contour map of total arsenic concentrations shown 
in Figure 7.  Groundwater is not in direct contact with the slag under typical conditions, 
these high concentrations are the result of metals leaching from slag materials due to 
infiltration of precipitation into the low permeability sediments beneath the Boneyard 
Area.  These low permeability materials slowly transport mass in groundwater over time.   
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5. Conclusions and Recommendations 

A total of 32 soil boring samples and one grab groundwater sample were collected during 
test pit and soil boring activities in the Boneyard during May and December 2011.  
Additionally, groundwater samples were collected from monitoring well EP-75 during 
semi-annual monitoring activities at the Site.   

Soil sample results from the Boneyard Area display elevated concentrations of COC and 
AOIs.  Of the 32 total soil samples collected, 22 samples were collected from slag 
materials with sample intervals divided into upper, middle, and base of slag sections to 
characterize the vertical and horizontal extent of COCs and AOIs within the slag present 
in the Boneyard Area.  Greater concentrations of COC and AOIs occur in samples 
collected from slag materials in the Boneyard Area (see Table 4); however, no discernible 
pattern of distribution of these elevated concentrations based on spatial location or depth 
is present.   

In the grab groundwater sample from BY-SB04, total arsenic, cadmium, lead, selenium, 
and thallium exceeded applicable MCLs for groundwater (see Table 5).   Groundwater 
samples collected in 2011 and 2012 from well EP-75 exceed the MCLs for total arsenic, 
cadmium, selenium, and thallium (see Table 5).   

Groundwater concentrations of COCs have been declining in the vicinity of the 
Boneyard, as indicated by wells EP-53 and EP-76, in response to drier weather 
conditions, which result in decreased recharge from precipitation and decreased leaching 
of COCs.  Elevated groundwater concentrations (EP-75 and BY-SB04) do occur within 
several areas below the Boneyard.  These elevated concentrations are associated with low 
permeability alluvium where groundwater flow is limited and transport rate of COCs is 
low.  Arsenic flux and groundwater flow estimates described in Section 4.2 for the 
Boneyard is an order of magnitude lower in Boneyard soils than in Parker Brothers 
Arroyo soils.  Consequently, the Boneyard Area is not a significant source of 
groundwater impacts in PBA (contributes approximately 18% of the total arsenic flux in 
PBA)   
 
The soil and groundwater results indicate that arsenic and other COCs and AOIs are 
currently being leached from the Boneyard Area due to infiltration of precipitation.  This 
is the primary transportation mechanism resulting in the groundwater impacts in the 
Boneyard Area.  The bottom of the Boneyard (the slag/alluvium interface) is generally 
several feet above the water table during extremely high precipitation events. There is 
one recorded exception; an August 2006 storm event which has been classified by some 
as a 100-150 year reoccurring event, resulted in elevated water levels at well EP-76 
(Figure 3). Additionally, the concentrations of COC and AOIs observed in Boneyard 
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5. Conclusions and Recommendation 
 
Area slag materials are consistent with values observed in slag materials sampled from 
other areas of the Site.   

Based on the comprehensive data set gathered as part of the data gap investigation and 
analysis, the material in the Boneyard is a Category II material that contains elevated 
concentrations of COCs that can be managed in place with appropriate remedial 
activities.   
 
 
 

    

 

2011 Soil Investigation Summary, Boneyard Area  
Former ASARCO Smelter, El Paso, Texas 
63835001 
 

 14 

 



 

6. References 

Hydrometrics. 1998.  ASARCO El Paso Copper Smelter Remedial Investigation Report. 
El Paso, Texas. October 1998. 

Hydrometrics. 2000.  ASARCO El Paso Copper Smelter Phase II Remedial Investigation 
Report. El Paso, Texas. July 2000. 

Hydrometrics. 2001.  ASARCO El Paso Copper Smelter Phase III Remedial 
Investigation Report. El Paso, Texas. November 2001. 

Malcolm Pirnie. 2011a. Final Remedial Action Work Plan, Former ASARCO Smelter. El 
Paso, Texas. April 2011. 

Malcolm Pirnie. 2011b. Final Overall Site Health and Safety Plan, Former ASARCO 
Smelter. El Paso, Texas. April 2011. 

TAC 335.  Texas Administrative Code, Title 30, Part 1, Chapter 335, Subchapter S, 
Amended, September 2003. 

TAC 350.  Texas Administrative Code, Title 30, Part 1, Chapter 350, Subchapter B, 
Amended, March 2009. 

Texas Commission on Environmental Quality (TCEQ). 2010.  TCEQ Regulatory 
Guidance Review and Reporting COC Concentration Data under TRRP, RG-366, 
TRRP 13. 

U.S. Environmental protection Agency (USEPA). 2008.  USEPA Contract Laboratory 
Program National Functional Guidelines for Superfund Organic Methods Data Review. 
EPA-540-R-08-01. 

USEPA. 2010.  USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Inorganic Methods Data Review. EPA-540-R-10-011. 

 
 

    

 

2011 Soil Investigation Summary, Boneyard Area  
Former ASARCO Smelter, El Paso, Texas 
63835001 
 

 15 

 



Table 1
Summary of Historic Soil Boring Results

Boneyard Area
Former ASARCO Smelter Site

El Paso, TX

9/9/1999 9/9/1999 9/9/1999 9/9/1999 9/9/1999 9/9/1999 9/9/1999 9/9/1999 9/9/1999 9/9/1999

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

Arsenic 19 12 64 27 <10 <10 <10 21 36 120
Cadmium <10 <10 <10 <10 <10 <10 <10 14 <10 15
Chromium <80 <80 <80 <80 <80 <80 83 <80 <80 <80

Copper 170 26 <20 20 <20 36 <20 <20 <20 <20
Iron 35,000 27,000 27,000 20,000 23,000 19,000 18,000 20,000 19,000 31,000
Lead 790 <10 <10 <10 <10 <10 <10 <10 <10 <10

Selenium <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Zinc 1,300 44 44 15 38 25 23 42 34 79

Notes:
mg/kg = milligrams per kilogram
Total = Total Metals Analysis
XRF =  X-ray Florescence Analysis
< = Analyte not detected above listed sample detection limit (SDL)

BH2-3B BH2-3DBH2-3C BH2-3GBH2-3FBH2-3E

Parameter

BH2-1A BH2-1B BH2-1C BH2-3A
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Table 1
Summary of Historic Soil Boring Results

Boneyard Area
Former ASARCO Smelter Site

El Paso, TX

Arsenic
Cadmium
Chromium

Copper
Iron
Lead

Selenium
Zinc

Notes:
mg/kg = milligrams per kilogram
Total = Total Metals Analysis
XRF =  X-ray Florescence Analysis
< = Analyte not detected above listed sample detection limit (SDL)

Parameter 9/9/1999 9/9/1999 9/9/1999 9/9/1999 9/9/1999 9/9/1999 9/9/1999 9/9/1999 9/9/1999 9/9/1999

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

100 170 <10 <10 <10 1,100 3,700 870 400 170
<10 120 <10 <10 <10 450 210 1,600 630 710
<80 <80 <80 <80 <80 <80 <80 <80 <80 <80
49 37 <20 44 40 160 1,300 240 <20 <20

33,000 23,000 18,000 17,000 21,000 14,000 49,000 30,000 29,000 26,000
14 59 21 19 <10 56 74 23 15 <10

<10 14 <10 <10 <10 <10 26 34 <10 <10
34 560 54 21 15 710 130 580 600 810

BH2-6EBH2-6DBH2-6CBH2-6BBH2-6ABH2-5CBH2-5BBH2-5ABH2-4ABH2-3H

      Page 2 of 6       



Table 1
Summary of Historic Soil Boring Results

Boneyard Area
Former ASARCO Smelter Site

El Paso, TX

Arsenic
Cadmium
Chromium

Copper
Iron
Lead

Selenium
Zinc

Notes:
mg/kg = milligrams per kilogram
Total = Total Metals Analysis
XRF =  X-ray Florescence Analysis
< = Analyte not detected above listed sample detection limit (SDL)

Parameter 9/9/1999 9/9/1999 9/9/1999 9/15/1999 9/15/1999 9/15/1999 9/15/1999 9/15/1999 9/15/1999 9/15/1999

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

85 370 47 13 <10 11 <10 22 11 11
670 1,400 58 <10 <10 <10 <10 <10 <10 14
<80 <80 <80 <80 <80 <80 <80 <80 <80 <80
48 37 23 <20 29 <20 <20 <20 45 21

27,000 30,000 13,000 24,000 25,000 26,000 6,900 30,000 22,000 26,000
<10 <10 <10 <10 <10 <10 <10 <10 <10 <10
<10 <10 <10 <10 <10 <10 <10 <10 <10 <10
460 520 120 59 34 35 31 47 21 24

BH2-7GBH2-7ABH2-6HBH2-6GBH2-6F BH2-7FBH2-7EBH2-7DBH2-7CBH2-7B
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Table 1
Summary of Historic Soil Boring Results

Boneyard Area
Former ASARCO Smelter Site

El Paso, TX

Arsenic
Cadmium
Chromium

Copper
Iron
Lead

Selenium
Zinc

Notes:
mg/kg = milligrams per kilogram
Total = Total Metals Analysis
XRF =  X-ray Florescence Analysis
< = Analyte not detected above listed sample detection limit (SDL)

Parameter 9/15/1999 4/4/2001 4/4/2001 4/4/2001 4/4/2001 4/4/2001 4/4/2001 4/4/2001 4/4/2001 4/19/2001

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

XRF         
(mg/Kg)

<10 190 180 930 74 66 55 120 87 65
<10 <10 12 <10 14 <10 <10 45 <10 82
<80 <200 <200 <200 <200 <200 <200 <200 <200 <80
35 64 39 38 15 28 62 41 34 95

23,000 17,000 16,000 24,000 17,000 12,000 16,000 13,000 13,000 12,000
<10 100 120 150 58 48 51 63 43 45
<10 <40 <40 50 <40 <40 <40 <40 <40 <20
27 160 230 200 150 44 35 150 53 340

BH2-12ABH2-11BBH2-11ABH2-8BBH2-8ABH2-7H BH2-10BBH2-10ABH2-9B1BH2-9A
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Table 1
Summary of Historic Soil Boring Results

Boneyard Area
Former ASARCO Smelter Site

El Paso, TX

Arsenic
Cadmium
Chromium

Copper
Iron
Lead

Selenium
Zinc

Notes:
mg/kg = milligrams per kilogram
Total = Total Metals Analysis
XRF =  X-ray Florescence Analysis
< = Analyte not detected above listed sample detection limit (SDL)

Parameter 4/19/2001 6/2/1997 6/2/1997 6/2/1997 6/2/1997 6/3/1997 6/3/1997 6/3/1997 6/3/1997 6/3/1997

XRF         
(mg/Kg)

Total
(mg/kg)

Total
(mg/kg)

Total
(mg/kg)

Total
(mg/kg)

Total
(mg/kg)

Total
(mg/kg)

Total
(mg/kg)

Total
(mg/kg)

Total
(mg/kg)

62 220 120 67 45 91 73 36 1,800 420
55 <10 <10 <10 <10 <10 <10 <10 420 <10

<80 35 53 83 43 130 40 <30 200 310
100 280 64 <20 60 450 <20 22 12,000 4,800

20,000 32,000 29,000 33,000 22,000 31,000 23,000 21,000 120,000 150,000
78 490 120 23 29 760 17 12 9,500 3,400

<20 <10 <10 <10 <10 <10 <10 <10 82 80
580 5,400 1,100 77 280 7,300 50 100 12,000 110,000

EP-76BEP-76AEP-75GEP-75FEP-75EEP-75DEP-75CEP-75BEP-75ABH2-12B
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Table 1
Summary of Historic Soil Boring Results

Boneyard Area
Former ASARCO Smelter Site

El Paso, TX

Arsenic
Cadmium
Chromium

Copper
Iron
Lead

Selenium
Zinc

Notes:
mg/kg = milligrams per kilogram
Total = Total Metals Analysis
XRF =  X-ray Florescence Analysis
< = Analyte not detected above listed sample detection limit (SDL)

Parameter 6/3/1997 6/3/1997 6/3/1997 6/3/1997 8/12/1999 8/12/1999 7/14/1997 7/14/1997

Total
(mg/kg)

Total
(mg/kg)

Total
(mg/kg)

Total
(mg/kg)

XRF 
(mg/kg)

XRF 
(mg/kg)

Total
(mg/kg)

XRF 
(mg/kg)

78 29 110 <20 <10 <10 840 1,600
<10 <10 <10 <10 <10 <10 150 450
82 52 <30 140 <80 <80 230 330
35 <20 500 25 54 <20 8,800 6,300

20,000 18,000 29,000 19,000 20,000 24,000 85,000 120,000
28 20 650 37 45 <10 2,700 10,000
14 13 20 <10 <10 <10 21 70

190 80 6,600 260 56 43 5,300 77,000

SSIA2-2CSSIA2-2AEP-99BEP-99AEP-76FEP-76EEP-76DEP-76C
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Table 2
Soil Screening Values, Risk Reduction Rules

Boneyard Area
Former ASARCO Smelter Site 

El Paso, TX

Antimony 490
Arsenic 200
Barium 170,000
Cadmium 1,500
Chromium 350,000
Cobalt 110,000
Copper 74,000
Iron --
Lead 1,000
Mercury 0.15
Molybdenum 8,100
Nickel 12,000
Selenium 9,300
Silver 2,900
Zinc 410,000

Notes:

Risk Reduction Rule Standard No. 2 based on SAI-Ind

mg/kg = milligrams per kilogram

-- = Not applicable

Parameter
Risk Reduction Rule 

(RRR)-Industrial
(mg/kg)

      Page 1 of 1



Table 3
Summary of Historic Groundwater Data

Boneyard Area
Former ASARCO Smelter Site

El Paso, TX

EP-53 EP-53 EP-53 EP-53 EP-53 EP-53 EP-53 EP-53 EP-53 EP-53 EP-53 EP-53 EP-53 EP-53 EP-53 EP-53 EP-53 EP-53 EP-53 EP-53
8/11/97 2/4/98 6/10/98 8/12/98 11/5/98 2/4/99 5/5/99 8/4/99 10/26/99 2/1/00 5/3/00 8/16/00 11/13/00 2/21/01 5/10/01 7/30/01 11/15/01 2/13/02 5/10/02 8/14/02

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
0.006 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
0.010 -- -- -- -- -- -- -- 42 55 45 32 35 49 37 32 27 22 18 22 35
2.000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
0.005 -- -- -- -- -- -- -- 0.5 1.8 1.2 0.4 1.3 1.4 1 0.5 0.2 0.09 0.1 0.06 0.4

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
0.100 -- -- -- -- -- -- -- <0.01 UJ <0.01 UJ <0.01 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 0.01 <0.01 <0.01

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1.300 -- -- -- -- -- -- -- <0.03 UJ 0.04 0.04 <0.03 0.04 0.03 <0.03 0.03 0.03 0.04 0.04 0.04 <0.03

-- -- -- -- -- -- -- -- 1.7 J 7 J 13 J 8.8 6.6 6.7 3.8 39 10 J 4.6 4.5 1.7 0.3
0.015 -- -- -- -- -- -- -- 0.004 J 0.006 J 0.01 0.007 0.008 0.006 <0.003 0.02 0.008 0.02 0.006 0.004 0.005

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

0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

0.050 -- -- -- -- -- -- -- 0.6 1.7 J 1.1 0.5 2.1 J 1.2 1.1 0.7 0.5 0.7 0.6 0.5 J 3.6
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- 1.1 5.5 4 1.1 3.4 4.1 3.6 2.2 1 0.4 0.7 0.3 0.9

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- 51 63 63 62 56 J 55 54 44 -- -- -- -- -- -- -- 30 22 19 22 32
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- 1.3 1.4 1.3 1.4 1.6 1.7 1.4 0.5 -- -- -- -- -- -- -- 0.2 0.07 0.09 0.05 0.4
-- 394 527 475 469 516 509 443 330 534 473 278 402 412 330 336 221 171 154 167 368
-- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 -- -- -- -- -- -- -- <0.01 <0.01 <0.01 <0.01 <0.01
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- <0.03 0.03 J <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 -- -- -- -- -- -- -- <0.03 <0.03 0.03 0.04 <0.03
-- <0.1 <0.1 UJ <0.1 <0.1 <0.1 UJ <0.1 <0.1 <0.1 -- -- -- -- -- -- -- <0.1 <0.1 <0.1 0.2 <0.1
-- <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 -- -- -- -- -- -- -- <0.003 <0.003 <0.003 <0.003 <0.003
-- 89 101 82 86 90 83 86 96 95 101 98 81 89 80 104 86 63 58 64 78
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- 147 124 118 120 108 127 92 76 92 80 61 62 71 64 67 62 50 53 59 61
-- 0.8 1.7 1.4 1.2 2 1.4 1.1 0.8 -- -- -- -- -- -- -- 0.6 0.6 0.5 0.5 3.2
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- 1450 1264 1365 1270 1333 1140 1245 937 1093 1337 1110 1004 1170 1037 1108 1205 1081 1110 1064 1042
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- 3.6 4.3 4.2 4.5 5.2 5.7 4.6 1.2 -- -- -- -- -- -- -- 0.6 0.3 0.6 0.2 1

Bolded value = Result exceeded screening limit
'= Result exceeds MCL

MCL =  Maximum Contaminant Level
mg/L = milligrams per liter; "--" = Not applicable or not analyzed
< = Analyte not detected above listed sample detection limit (SDL)
J = Estimated value;  UJ = Estimated reporting limit

MCL
(mg/L)

Total Metals (mg/L)

Dissolved Metals (mg/L)

Parameter

Aluminum
Antimony
Arsenic
Barium

Cadmium
Calcium

Chromium
Cobalt
Copper

Iron
Lead

Magnesium
Manganese

Mercury
Molybdenum

Nickel
Potassium
Selenium

Silver
Sodium

Thallium
Zinc

Aluminum
Antimony
Arsenic
Barium

Cadmium
Calcium

Chromium
Cobalt
Copper

Iron
Lead

Magnesium
Manganese

Mercury

Sodium
Thallium

Zinc
Notes:

Molybdenum
Nickel

Potassium
Selenium

Silver
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Table 3
Summary of Historic Groundwater Data

Boneyard Area
Former ASARCO Smelter Site

El Paso, TX

--
0.006
0.010
2.000
0.005

--
0.100

--
1.300

--
0.015

--
--

0.002
--
--
--

0.050
--
--

0.002
--

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

Bolded value = Result exceeded screening limit
'= Result exceeds MCL

MCL =  Maximum Contaminant Level
mg/L = milligrams per liter; "--" = Not applicable or not analyzed
< = Analyte not detected above listed sample detection limit (SDL)
J = Estimated value;  UJ = Estimated reporting limit

MCL
(mg/L)

Total Metals (mg/L)

Dissolved Metals (mg/L)

Parameter

Aluminum
Antimony
Arsenic
Barium

Cadmium
Calcium

Chromium
Cobalt
Copper

Iron
Lead

Magnesium
Manganese

Mercury
Molybdenum

Nickel
Potassium
Selenium

Silver
Sodium

Thallium
Zinc

Aluminum
Antimony
Arsenic
Barium

Cadmium
Calcium

Chromium
Cobalt
Copper

Iron
Lead

Magnesium
Manganese

Mercury

Sodium
Thallium

Zinc
Notes:

Molybdenum
Nickel

Potassium
Selenium

Silver

EP-53 EP-53 EP-53 EP-53 EP-53 EP-53 EP-53 EP-53 EP-53 EP-53 EP-53 EP-53 EP-53 EP-53 EP-53 EP-53
11/6/02 3/5/03 5/7/03 8/13/03 2/18/04 8/17/04 2/8/05 10/13/05 2/14/06 8/8/06 1/23/07 8/6/07 2/13/08 9/10/08 3/5/09 8/10/09

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
23 21 24 21 19 18 27 29.4 19.3 23.7 27.2 27 27.4 22 12.5 <0.00448
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

0.2 0.1 0.2 0.038 0.031 0.044 0.27 J 0.252 0.067 0.233 0.313 0.291 0.318 0.565 0.461 0.381
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

<0.01 0.02 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.348 <0.00357 <0.0009 0.029 0.0022 J <0.000583 0.016
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

0.05 0.04 0.05 <0.025 0.012 0.041 0.011 <0.01 0.02 0.03 0.022 0.008 0.044 0.0222 0.042 0.025
0.9 1.6 17 0.15 <0.1 <0.1 <0.1 <0.07 <0.05 1.72 J 0.936 0.91 4.27 0.802 0.589 1.38

<0.003 0.004 0.01 <0.003 <0.001 <0.002 <0.001 UJ <0.01 <0.003 <0.005 <0.0031 <0.0074 <0.0036 <0.0075 UJ <0.00326 <0.00326
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

0.9 1 1.1 0.89 0.86 1 1.5 J 2.12 0.81 2.14 1.92 1.06 1.47 1.55 1.52 2.57
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

0.8 0.6 1 0.35 0.32 0.47 J 0.88 0.81 0.42 0.805 1.58 1.27 1.34 2.81 1.97 1.67

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
21 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

0.2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
168 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

<0.01 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

0.03 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
<0.1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

<0.003 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
44 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
59 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
0.9 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

967 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

0.8 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75 EP-75
8/12/97 11/13/97 2/6/98 5/11/98 8/17/98 11/5/98 2/22/99 5/10/99 8/6/99 1/26/00 4/28/00 8/7/00 11/7/00 2/14/01 5/9/01 7/20/01 11/5/01 2/12/02 5/7/02 8/9/02 11/6/02 2/12/03 5/1/03 8/8/03 2/18/04 8/16/04 2/3/05 8/31/05 2/8/06 7/28/06 1/9/07 8/6/07 2/6/08 9/12/08 3/10/09 8/7/09 9/21/10 3/1/11 8/31/11

Aluminum -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- <0.00148 -- -- -- -- -- 0.226 0.551 0.892
Antimony 0.006 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- <0.0116 -- -- -- -- -- <0.05 <0.00161 <0.00161
Arsenic 0.010 -- -- -- -- -- -- -- -- 16 14 16 11 9.4 13 14 15 16 17 18 18 17 16 20 20 17 19 25 27 29.6 29.1 16.5 26 21.8 45.6 51.6 68.9 38.6 59.6 51.1
Barium 2.000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.028 -- -- -- -- -- -- 0.0732 0.0626
Cadmium 0.005 -- -- -- -- -- -- -- -- 0.005 <0.005 0.007 0.005 0.009 0.007 0.006 0.006 0.005 0.007 <0.005 0.007 0.02 0.02 J 0.006 <0.005 0.014 0.016 0.0095 0.009 0.001 <0.001 <0.000268 0.007 0.002 0.0045 <0.000303 0.009 J <0.005 0.0163 0.00158 J
Calcium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 467 -- -- -- -- -- 295 368 430
Chromium 0.100 -- -- -- -- -- -- -- -- <0.01 <0.01 <0.01 <0.01 <0.01 UJ <0.01 <0.01 <0.01 <0.01 0.04 J <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.00357 <0.0009 <0.0005 <0.00201 <0.000583 <0.000583 <0.01 0.0233 0.0453
Cobalt -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- <0.00293 -- -- -- -- -- -- 0.00629 0.0079
Copper 1.300 -- -- -- -- -- -- -- -- 0.07 0.05 0.07 0.05 0.06 0.03 0.03 0.06 0.06 0.07 J 0.05 0.04 0.04 0.05 0.03 <0.025 0.031 0.035 0.016 0.03 0.05 0.024 0.013 0.014 0.019 0.0209 0.035 0.032 0.022 0.0461 0.0086 J
Iron -- -- -- -- -- -- -- -- -- 0.4 1.5 0.9 J 0.5 0.6 J 0.5 0.5 0.6 0.1 1.3 J 0.4 0.2 <0.1 0.4 1.3 J <0.1 0.12 0.21 0.43 0.15 0.2 0.078 0.148 0.253 0.138 0.185 0.715 0.068 J 0.434 0.596 1.17
Lead 0.015 -- -- -- -- -- -- -- -- 0.01 0.02 0.006 0.006 0.02 0.003 0.003 0.02 <0.003 0.02 J 0.004 0.008 <0.003 0.006 J 0.004 <0.003 0.0018 <0.01 0.0021 <0.01 <0.003 <0.005 <0.0031 0.014 0.026 0.0158 J 0.018 0.015 <0.005 0.00464 J 0.00514
Magnesium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 289 -- -- -- -- -- 171 216 204
Manganese -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1.18 -- -- -- -- -- 1.16 1.65 1.37
Mercury 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.000208 J <0.00013
Molybdenum -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 11.9 10.9
Nickel -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.01 -- -- -- -- -- -- 0.0281 0.0464
Potassium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 662 -- -- -- -- -- 720 962 1100
Selenium 0.050 -- -- -- -- -- -- -- -- 3.6 3.3 4.8 3.4 2.7 4.4 4.7 4.2 3.9 4.3 3.5 5.2 3.8 3.9 4.2 4.1 4.6 4.2 2.3 1.41 2.45 2.25 3.3 4.79 3.94 5.9 7.05 6.16 4.29 6.72 6.47
Silver -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- <0.000274 -- -- -- -- -- -- -- --
Sodium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 3020 -- -- -- -- -- 2340 7720 3230
Thallium 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.425 -- -- -- -- -- -- 1.24 1.02
Zinc -- -- -- -- -- -- -- -- -- 0.09 0.08 0.2 J 0.1 0.1 0.1 0.2 0.09 0.07 0.1 <0.1 0.1 0.09 0.03 0.03 0.23 J 0.14 0.11 0.079 0.02 0.04 0.051 0.029 0.059 0.042 0.08 0.054 0.036 J -- 0.11 0.0302

Aluminum -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- <0.1 <0.1 -- -- -- -- <0.00984 -- -- -- -- -- 0.088 -- --
Antimony -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- <0.01 <0.01 -- -- -- -- <0.00326 -- -- -- -- -- <0.02 <0.00161 <0.00161
Arsenic -- 12 21 18 17 18 18 J 17 18 17 -- -- -- -- -- -- 15 16 17 18 15 14 -- -- -- 18 19 -- -- -- -- 15.8 -- -- -- -- -- 36.3 57.3 55
Barium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.037 0.038 -- -- -- -- 0.028 -- -- -- -- -- -- 0.0761 0.051
Cadmium -- 0.04 0.02 0.02 0.04 <0.005 0.03 0.01 0.009 0.005 -- -- -- -- -- -- 0.006 0.006 <0.005 <0.005 0.006 0.02 -- -- -- <0.005 <0.005 -- -- -- -- <0.000577 -- -- -- -- -- <0.005 0.0167 0.00157 J
Calcium -- 438 406 451 452 421 455 382 447 380 391 332 339 309 361 396 401 440 428 343 342 341 -- -- -- 410 410 -- -- -- -- 423 -- -- -- -- -- 291 -- --
Chromium -- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 -- -- -- -- -- -- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 -- -- -- <0.01 <0.01 -- -- -- -- <0.00357 -- -- -- -- -- <0.001 <0.0014 <0.0014
Cobalt -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- <0.01 0.011 -- -- -- -- <0.00293 -- -- -- -- -- -- 0.00621 0.00812
Copper -- 0.05 0.05 0.09 0.1 0.04 0.06 0.06 0.08 0.07 -- -- -- -- -- -- 0.07 0.05 0.04 0.05 0.03 <0.03 -- -- -- 0.032 0.036 -- -- -- -- 0.012 J -- -- -- -- -- 0.018 0.0524 <0.002
Iron -- <0.1 <0.1 0.3 J <0.1 <0.1 0.1 J <0.1 1.2 <0.1 -- -- -- -- -- -- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -- -- -- <0.1 0.11 -- -- -- -- 0.003 J -- -- -- -- -- <0.01 <0.101 <0.101
Lead -- 0.003 0.003 <0.003 0.005 <0.003 0.007 0.003 <0.003 0.003 -- -- -- -- -- -- <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 -- -- -- <0.003 <0.003 -- -- -- -- <0.00398 -- -- -- -- -- <0.005 0.000765 J <0.000733
Magnesium -- 463 407 476 501 401 477 364 472 372 355 337 300 276 344 374 389 422 423 319 309 328 -- -- -- 350 350 -- -- -- -- 262 -- -- -- -- -- 166 -- --
Manganese -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1.5 1.6 -- -- -- -- 1.17 -- -- -- -- -- 1.07 -- --
Mercury -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.000183 J <0.00013
Molybdenum -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 12.2 12.3
Nickel -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- <0.04 <0.04 -- -- -- -- 0.009 -- -- -- -- -- -- 0.0245 <0.0208 UJ
Potassium -- 586 760 655 702 661 590 858 682 672 604 556 504 411 587 847 848 734 697 852 541 540 -- -- -- 690 720 -- -- -- -- 594 -- -- -- -- -- 710 -- --
Selenium -- 5.3 4 4.5 5.1 3.7 5.4 3.8 4 3.8 -- -- -- -- -- -- 4.2 4.2 4.3 3.6 3.6 3.5 -- -- -- 4.1 4.6 -- -- -- -- 3.29 -- -- -- -- -- 3.94 7.14 6.52
Silver -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- <0.01 <0.01 -- -- -- -- <0.000199 -- -- -- -- -- -- -- --
Sodium -- 4680 5246 4055 4377 4249 4342 3962 4325 3775 3938 4204 3000 2818 4119 3711 3849 3862 4447 3458 3288 3028 -- -- -- 3600 3700 -- -- -- -- 3280 -- -- -- -- -- 2300 -- --
Thallium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.12 0.12 -- -- -- -- 0.42 -- -- -- -- -- -- 1.24 1.02
Zinc -- 0.2 0.2 0.1 0.2 0.1 0.4 0.2 0.06 J 0.1 -- -- -- -- -- -- 0.08 0.08 0.09 0.1 0.09 0.09 -- -- -- 0.2 0.1 -- -- -- -- 0.029 -- -- -- -- -- -- 0.0522 0.0229 J
Notes:
Bolded value = Result exceeded screening limit

'= Result exceeds MCL
MCL =  Maximum Contaminant Level
mg/L = milligrams per liter; "--" = Not applicable or not analyzed
< = Analyte not detected above listed sample detection limit (SDL)
J = Estimated value;  UJ = Estimated reporting limit

Summary of Historic Groundwater Data
Table 3

Parameter MCL
(mg/L)

Dissolved Metals (mg/L)

Total Metals (mg/L)

Former ASARCO Smelter Site, El Paso, TX
Boneyard Area
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EP-76 EP-76 EP-76 EP-76 EP-76 EP-76 EP-76 EP-76 EP-76 EP-76 EP-76 EP-76 EP-76 EP-76 EP-76 EP-76 EP-76 EP-76 EP-76 EP-76 EP-76 EP-76 EP-76 EP-76 EP-76 EP-76 EP-76 EP-76 EP-76 EP-76 EP-76 EP-76 EP-76 EP-76
8/12/97 11/11/97 2/6/98 5/11/98 8/17/98 11/5/98 2/22/99 5/10/99 1/26/00 4/28/00 8/7/00 11/7/00 2/14/01 5/9/01 7/20/01 11/5/01 2/12/02 5/7/02 8/9/02 11/6/02 5/1/03 8/8/03 2/18/04 8/16/04 2/3/05 8/31/05 2/8/06 7/28/06 1/18/07 8/6/07 2/6/08 9/12/08 3/10/09 8/7/09

Aluminum -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Antimony 0.006 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Arsenic 0.010 -- -- -- -- -- -- -- -- 1.3 0.9 1.1 1.4 1.5 1.3 1 0.9 0.8 0.5 0.9 0.4 0.4 0.2 0.21 0.2 0.29 0.255 0.343 0.27 0.404 0.587 0.267 0.315 0.209 0.215 J
Barium 2.000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cadmium 0.005 -- -- -- -- -- -- -- -- <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 0.0018 0.002 <0.001 <0.001 <0.000268 0.007 <0.0004 0.0032 <0.000303 0.007 J
Calcium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Chromium 0.100 -- -- -- -- -- -- -- -- <0.01 <0.01 <0.01 <0.01 UJ <0.01 <0.01 <0.01 <0.01 <0.01 UJ <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.00357 <0.0009 <0.0005 <0.00201 <0.000583 <0.000583
Cobalt -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Copper 1.300 -- -- -- -- -- -- -- -- <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 0.03 <0.03 UJ <0.03 <0.03 <0.03 <0.03 <0.025 <0.01 <0.01 <0.01 0.01 0.01 0.013 0.009 0.011 0.009 0.0096 0.009 0.011
Iron -- -- -- -- -- -- -- -- -- <0.1 <0.1 UJ 0.3 0.2 J 0.2 <0.1 <0.1 0.1 <0.1 UJ <0.1 <0.1 <0.1 <0.1 UJ 0.16 <0.1 <0.1 <0.1 <0.03 <0.03 0.013 0.009 J 0.136 0.114 0.0164 <0.000872 0.014 J
Lead 0.015 -- -- -- -- -- -- -- -- 0.01 0.01 0.007 0.01 0.01 0.006 0.007 0.009 0.007 J 0.006 0.005 0.004 0.003 0.011 0.0046 0.0028 0.0048 <0.01 0.004 <0.005 <0.0031 <0.0074 <0.0036 0.0383 J <0.00326 0.008
Magnesium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Mercury 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Molybdenum -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nickel -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Potassium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Selenium 0.050 -- -- -- -- -- -- -- -- 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.08 0.2 0.1 0.08 0.09 0.11 0.1 0.088 0.147 0.106 0.08 0.193 0.157 0.048 J 0.18 0.085 0.089 J
Sodium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Thallium 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Zinc -- -- -- -- -- -- -- -- -- 0.05 0.08 J 0.08 0.06 0.1 0.1 0.05 0.08 0.06 <0.05 0.07 0.05 <0.02 0.068 J 0.081 0.067 0.059 0.05 0.04 0.051 0.074 0.13 0.054 0.115 0.043 0.047 J

Aluminum -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Antimony -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Arsenic -- 0.5 0.5 0.5 0.4 0.4 2.3 J 0.8 1.7 -- -- -- -- -- -- 1.1 0.9 0.8 0.5 0.8 0.4 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Barium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cadmium -- <0.005 <0.005 <0.005 <0.005 <0.005 0.01 <0.005 <0.005 -- -- -- -- -- -- <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Calcium -- 195 157 159 168 182 151 169 187 164 152 162 159 134 154 161 152 136 135 132 137 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Chromium -- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 -- -- -- -- -- -- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cobalt -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Copper -- <0.03 <0.03 <0.03 <0.03 <0.03 0.05 <0.03 <0.03 -- -- -- -- -- -- <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Iron -- <0.1 <0.1 0.1 J <0.1 <0.1 <0.1 UJ <0.1 0.6 -- -- -- -- -- -- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Lead -- 0.007 0.004 0.005 <0.003 0.008 0.02 0.005 0.004 -- -- -- -- -- -- 0.003 0.003 0.003 <0.003 0.003 <0.003 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Magnesium -- 105 88 90 97 102 86 94 112 92 88 88 74 77 90 95 91 83 81 79 83 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Mercury -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Molybdenum -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nickel -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Potassium -- 72 58 63 62 68 198 135 113 104 75 93 134 106 121 96 84 89 78 88 56 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Selenium -- 0.1 0.2 0.1 0.1 0.2 0.5 0.2 0.3 -- -- -- -- -- -- 0.2 0.2 0.1 0.09 0.2 0.1 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Sodium -- 937 891 882 885 985 1084 550 922 837 827 800 871 754 800 852 788 875 711 872 750 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Zinc -- 0.2 0.08 0.07 0.09 0.07 0.2 0.05 0.06 J -- -- -- -- -- -- 0.05 0.06 0.05 0.04 0.06 0.05 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Notes:
Bolded value = Result exceeded screening limit

'= Result exceeds MCL
MCL =  Maximum Contaminant Level
mg/L = milligrams per liter; "--" = Not applicable or not analyzed
< = Analyte not detected above listed sample detection limit (SDL)
J = Estimated value;  UJ = Estimated reporting limit

Parameter MCL
(mg/L)

Total Metals (mg/L)

Dissolved Metals (mg/L)

Table 3
Summary of Historic Groundwater Data

Boneyard Area
Former ASARCO Smelter Site, El Paso, TX
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EP-99 EP-99 EP-99 EP-99
10/18/99 8/9/00 11/8/00 2/22/01

Aluminum -- -- -- -- --
Antimony 0.006 -- -- -- --
Arsenic 0.010 5.4 6.5 3.7 6.5
Barium 2.000 -- -- -- --
Cadmium 0.005 <0.005 <0.005 <0.005 0.007
Calcium -- -- -- -- --
Chromium 0.100 <0.01 <0.01 <0.01 0.02
Cobalt -- -- -- -- --
Copper 1.300 0.04 0.06 0.03 0.4
Iron -- 13 2.2 0.8 22
Lead 0.015 0.2 0.04 0.01 0.3
Magnesium -- -- -- -- --
Manganese -- -- -- -- --
Mercury 0.002 -- -- -- --
Molybdenum -- -- -- -- --
Nickel -- -- -- -- --
Potassium -- -- -- -- --
Selenium 0.050 1 1.1 1.2 1.1
Silver -- -- -- -- --
Sodium -- -- -- -- --
Thallium 0.002 -- -- -- --
Zinc -- 0.3 0.1 <0.06 0.7

Aluminum -- -- -- -- --
Antimony -- -- -- -- --
Arsenic -- -- -- -- --
Barium -- -- -- -- --
Beryllium -- -- -- -- --
Cadmium -- -- -- -- --
Calcium -- 387 323 392 281
Chromium -- -- -- -- --
Cobalt -- -- -- -- --
Copper -- -- -- -- --
Iron -- -- -- -- --
Lead -- -- -- -- --
Magnesium -- 156 112 139 106
Manganese -- -- -- -- --
Mercury -- -- -- -- --
Molybdenum -- -- -- -- --
Nickel -- -- -- -- --
Potassium -- 75 91 87 60
Selenium -- -- -- -- --
Silver -- -- -- -- --
Sodium -- 713 676 727 646
Thallium -- -- -- -- --
Zinc -- -- -- -- --
Notes:
Bolded value = Result exceeded screening limit

'= Result exceeds MCL
MCL =  Maximum Contaminant Level
mg/L = milligrams per liter; "--" = Not applicable or not analyzed
< = Analyte not detected above listed sample detection limit (SDL)
J = Estimated value;  UJ = Estimated reporting limit

Parameter MCL
(mg/L)

Total Metals (mg/L)

Dissolved Metals (mg/L)

Table 3
Summary of Historic Groundwater Data

Boneyard Area
Former ASARCO Smelter Site, El Paso, TX
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Table 4
2011 Soil Boring and Test Pit Results

Boneyard Area
Former ASARCO Smelter Site

El Paso, TX

Antimony 60.6 0.0361 66.1 0.0259 503 0.611 577 1.45
Arsenic 869 0.064 595 0.0791 2,470 0.203 2,580 0.331
Barium 1,080 <0.215 UJ 929 <0.175 UJ 1,120 1.51 970 0.315

Cadmium 58.6 0.0144 59.2 0.042 27.1 0.00184 J 63.9 0.00162 J
Chromium 18.3 J <0.0107 UJ 46.9 J <0.0148 UJ 86.4 J <0.0105 UJ 133 J <0.00662 UJ

Cobalt 13.5 <0.001 40 0.00289 J 91.8 0.00105 J 52.4 <0.001
Copper 2,500 0.121 5,250 0.95 7,550 0.131 8,820 0.0564

Iron 160,000 <0.329 UJ 129,000 1.06 209,000 <0.382 UJ 185,000 <0.128 UJ
Lead 6,920 0.471 5,470 1.26 9,120 0.776 8,760 0.143

Mercury 0.767 J 0.000253 J 1.07 J 0.00104 J 0.351 J <0.00013 UJ 0.0715 J <0.00013 UJ
Molybdenum 90.8 0.0371 143 0.0169 192 0.442 204 0.648

Nickel 6.37 <0.002 15.5 0.00584 J 12.5 <0.002 10.5 <0.002
Selenium 12.6 J 0.00848 J 9.33 J 0.0139 59.9 J 0.054 109 J 0.188

Silver 14.9 J <0.001 23.7 J <0.001 40.5 J <0.001 47.1 J <0.001
Zinc 23,700 <0.288 UJ 13,000 0.839 70,300 1.96 135,000 <0.299 UJ

Notes:
mg/kg = milligrams per kilogram; mg/L = milligrams per liter
Sample ID = [boring location]-[soil boring ID]-[sample depth (feet below ground surface)]
SPLP = Synthetic Leaching Procedure
Total = Total Metals
"--" = Not applicable
< = Analyte not detected above listed sample detection limit (SDL)
J = Estimated value;  UJ = Estimated reporting limit

Parameter

SPLP
(mg/L)

Total
(mg/kg)

BY-SB01-5-6 BY-SB01-15-20

Total
(mg/kg)

SPLP
(mg/L)

Total
(mg/kg)

SPLP
(mg/L)

6/24/2011 6/24/2011 6/24/2011

BY-SB02-5-6
Slag

BY-SB01-40-61
Slag Slag Slag

6/24/2011
Total

(mg/kg)
SPLP
(mg/L)
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Table 4
2011 Soil Boring and Test Pit Results

Boneyard Area
Former ASARCO Smelter Site

El Paso, TX

Antimony 60.6 0.0361
Arsenic 869 0.064
Barium 1,080 <0.215 UJ

Cadmium 58.6 0.0144
Chromium 18.3 J <0.0107 UJ

Cobalt 13.5 <0.001
Copper 2,500 0.121

Iron 160,000 <0.329 UJ
Lead 6,920 0.471

Mercury 0.767 J 0.000253 J
Molybdenum 90.8 0.0371

Nickel 6.37 <0.002
Selenium 12.6 J 0.00848 J

Silver 14.9 J <0.001
Zinc 23,700 <0.288 UJ

Notes:
mg/kg = milligrams per kilogram; mg/L = milligrams per liter
Sample ID = [boring location]-[soil boring ID]-[sample depth (feet below ground surface)]
SPLP = Synthetic Leaching Procedure
Total = Total Metals
"--" = Not applicable
< = Analyte not detected above listed sample detection limit (SDL)
J = Estimated value;  UJ = Estimated reporting limit

Parameter

BY-SB01-5-6

Total
(mg/kg)

SPLP
(mg/L)

6/24/2011
Slag

BY-SB02-50-51
Alluvium
6/27/2011

482 1.26 129 0.639 8.69 1,290 2.21
2,760 0.331 791 0.452 502 3,480 0.295
1,010 0.318 376 <0.101 UJ 49.8 1,400 0.98 J
69.5 0.0126 39.4 0.0275 56.7 68.3 0.00141 J

77.4 J <0.00737 UJ 28.1 J <0.00569 UJ 12.3 J 23.2 0.009 J
64.4 <0.001 14.9 0.00204 J 3.59 116 J <0.001

8,220 0.34 2,120 0.237 39.4 11,000 0.0622
224,000 <0.403 UJ 29,000 <0.0507 UJ 9,600 100,000 0.219
9,230 0.947 1,380 0.237 18.3 19,200 1.05

<0.012 UJ 0.000131 J 0.0513 J 0.000271 J 0.0263 J <0.101 UJ  <0.00013
239 0.155 36.8 0.0313 1.55 J 193 J 0.39
15.3 <0.002 9.35 0.00494 J 5.99 38.4 <0.002 
101 J 0.174 18.6 J 0.349 5.73 J 41.2 J 0.0226
36.3 J <0.001 12.4 J <0.001 <0.11 56.9 <0.001 

114,000 1.95 7,140 <0.428 UJ 588 144,000 0.465

BY-SB02-10-16 BY-SB02-30-31
Slag Slag

6/24/2011 6/24/2011
Total

(mg/kg)
SPLP
(mg/L)

Total
(mg/kg)

SPLP
(mg/L)

Total
(mg/kg)

BY-SB03-7-12
Slag

11/29/2011
Total

(mg/kg)
SPLP
(mg/L)
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Table 4
2011 Soil Boring and Test Pit Results

Boneyard Area
Former ASARCO Smelter Site

El Paso, TX

Antimony 60.6 0.0361
Arsenic 869 0.064
Barium 1,080 <0.215 UJ

Cadmium 58.6 0.0144
Chromium 18.3 J <0.0107 UJ

Cobalt 13.5 <0.001
Copper 2,500 0.121

Iron 160,000 <0.329 UJ
Lead 6,920 0.471

Mercury 0.767 J 0.000253 J
Molybdenum 90.8 0.0371

Nickel 6.37 <0.002
Selenium 12.6 J 0.00848 J

Silver 14.9 J <0.001
Zinc 23,700 <0.288 UJ

Notes:
mg/kg = milligrams per kilogram; mg/L = milligrams per liter
Sample ID = [boring location]-[soil boring ID]-[sample depth (feet below ground surface)]
SPLP = Synthetic Leaching Procedure
Total = Total Metals
"--" = Not applicable
< = Analyte not detected above listed sample detection limit (SDL)
J = Estimated value;  UJ = Estimated reporting limit

Parameter

BY-SB01-5-6

Total
(mg/kg)

SPLP
(mg/L)

6/24/2011
Slag

BY-SB03-50-52 BY-SB03-60-62
Alluvium Alluvium

11/30/2011 11/30/2011

143 0.445 6.41 0.0167 17.6 4.14 253 0.124
572 0.292 142 0.0531 378 57.7 3,150 0.288
872 0.261 354 0.217 318 191 732 0.128 J
20.9 0.00277 J 13.7 0.011 60.8 0.811 121 0.038
30.5 0.00734 J 0.408 J 0.00863 J 6.58 4.79 18.1 0.011
62.2 0.001 44.8 0.00563 37.9 J 4.13 J 36.3 J 0.00513

3,920 <0.0151 2,300 0.223 1,260 10.4 61,000 1.58
74,300 0.0503 95,000 2.16 78,500 9,760 53,500 0.0924 J
5,580 0.103 4,240 2.28 2,870 7.7 4,390 0.361
0.33 J <0.00032 UJ 0.638 J <0.000431 UJ <0.171 UJ <0.124 UJ 7.43 J <0.00034 UJ
112 0.585 50.7 0.00847 J 56.1 J 1.63 J 108 J 0.019
7.06 <0.002 1.19 J <0.002 5.49 4.89 88.2 0.0241
42.8 0.103 17.1 <0.0128 UJ 20.3 J 2.48 J 58.8 J 0.143
12.7 <0.001 4.23 <0.001 3.79 <0.0969 86.7 <0.001

33,200 0.177 43,800 6.59 35,400 20.2 7,310 0.531

BY-SB03-25-27 BY-SB03-40-42
Slag Slag

11/30/2011 11/30/2011
Total

(mg/kg)
SPLP
(mg/L)

Total
(mg/kg)

SPLP
(mg/L)

Total
(mg/kg)

Total
(mg/kg)

BY-SB04-0-2
Slag

12/1/2011
Total

(mg/kg)
SPLP
(mg/L)
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Table 4
2011 Soil Boring and Test Pit Results

Boneyard Area
Former ASARCO Smelter Site

El Paso, TX

Antimony 60.6 0.0361
Arsenic 869 0.064
Barium 1,080 <0.215 UJ

Cadmium 58.6 0.0144
Chromium 18.3 J <0.0107 UJ

Cobalt 13.5 <0.001
Copper 2,500 0.121

Iron 160,000 <0.329 UJ
Lead 6,920 0.471

Mercury 0.767 J 0.000253 J
Molybdenum 90.8 0.0371

Nickel 6.37 <0.002
Selenium 12.6 J 0.00848 J

Silver 14.9 J <0.001
Zinc 23,700 <0.288 UJ

Notes:
mg/kg = milligrams per kilogram; mg/L = milligrams per liter
Sample ID = [boring location]-[soil boring ID]-[sample depth (feet below ground surface)]
SPLP = Synthetic Leaching Procedure
Total = Total Metals
"--" = Not applicable
< = Analyte not detected above listed sample detection limit (SDL)
J = Estimated value;  UJ = Estimated reporting limit

Parameter

BY-SB01-5-6

Total
(mg/kg)

SPLP
(mg/L)

6/24/2011
Slag

BY-SB04-5-7 BY-SB04-20-22 BY-SB04-45-47
Alluvium Alluvium Alluvium
12/1/2011 12/1/2011 12/1/2011

63.1 7.31 0.899 J 475 1.14 706 0.969
1,710 922 88.5 2,090 0.482 2,210 0.337
961 134 85.2 762 0.339 J 729 0.47 J
32.7 592 6.6 66.1 0.00481 J 86.7 0.00365 J
10.1 5.46 4.06 93.6 0.00996 J 33.5 0.0116

5.86 J 4.45 J 3.14 J 71.3 J <0.001 55.1 J <0.001
1,610 436 7.64 10,100 0.107 8,250 0.195

28,700 8,740 10,400 125,000 0.081 J 98,600 0.594
2,590 108 8.27 9,000 0.349 12,600 2.62

0.547 J 13.9 J <0.0399 UJ 1.06 J <0.000421 UJ 0.408 J <0.00013
16.9 J 0.939 J 0.902 J 171 J 0.383 121 J 0.0779

9.0 7.02 6.06 23.5 <0.002 10.1 <0.002
18 J 9.58 J 0.744 J 73.7 J 0.131 47.4 J <0.0335 UJ
13.9 1.99 <0.119 50.1 <0.001 46.7 <0.001

2,870 780 169 99,200 0.861 9,000 3.45

Total
(mg/kg)

Total
(mg/kg)

Total
(mg/kg)

BY-SB05-5-7 BY-SB05-20-22

11/30/2011 11/30/2011
Total

(mg/kg)
SPLP
(mg/L)

Total
(mg/kg)

SPLP
(mg/L)

Slag Slag
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Table 4
2011 Soil Boring and Test Pit Results

Boneyard Area
Former ASARCO Smelter Site

El Paso, TX

Antimony 60.6 0.0361
Arsenic 869 0.064
Barium 1,080 <0.215 UJ

Cadmium 58.6 0.0144
Chromium 18.3 J <0.0107 UJ

Cobalt 13.5 <0.001
Copper 2,500 0.121

Iron 160,000 <0.329 UJ
Lead 6,920 0.471

Mercury 0.767 J 0.000253 J
Molybdenum 90.8 0.0371

Nickel 6.37 <0.002
Selenium 12.6 J 0.00848 J

Silver 14.9 J <0.001
Zinc 23,700 <0.288 UJ

Notes:
mg/kg = milligrams per kilogram; mg/L = milligrams per liter
Sample ID = [boring location]-[soil boring ID]-[sample depth (feet below ground surface)]
SPLP = Synthetic Leaching Procedure
Total = Total Metals
"--" = Not applicable
< = Analyte not detected above listed sample detection limit (SDL)
J = Estimated value;  UJ = Estimated reporting limit

Parameter

BY-SB01-5-6

Total
(mg/kg)

SPLP
(mg/L)

6/24/2011
Slag

423 0.776 19.4 0.069 49.8 0.0507 222 0.372
1,170 0.613 212 4.73 235 0.0601 635 0.169
548 0.166 J 148 0.129 J 381 0.15 J 642 0.253 J
24.4 0.00202 J 1.78 0.014 24.2 0.0159 27.7 0.00079 J
25.6 0.0119 7.2 0.0104 5.69 0.00991 J 33.4 <0.0011

25.9 J <0.001 3.96 J 0.0017 J 13.5 J <0.001 55.2 J <0.001
2,240 0.0189 66 0.0188 1,690 0.432 10,800 <0.0045

78,100 <0.0503 8,660 <0.0503 50,600 0.422 81,300 <0.0503
6,210 0.089 120 0.0109 3,720 1.22 4,650 0.00738 J

<0.181 UJ <0.000263 UJ <0.0124 UJ <0.000394 UJ <0.188 UJ <0.000416 UJ <0.12 UJ 0.000217 J
159 J 0.699 23.6 J 0.867 43.2 J 0.0436 125 J 0.386
4.76 <0.002 5.79 <0.002 4.59 <0.002 13.4 <0.002

24.9 J 0.126 7.56 J 0.221 3.7 J <0.0152 UJ 52.8 J 0.0587
16.5 <0.001 0.83 <0.001 15.3 <0.001 28.6 <0.001

47,300 0.148 675 0.0786 8,120 0.47 103,000 <0.0057

Total
(mg/kg)

SPLP
(mg/L)

Total
(mg/kg)

SPLP
(mg/L)

BY-SB05-35-37 BY-SB05-40-42
Slag Alluvium

BY-SB06-5-7 BY-SB06-20-22
Slag Slag

11/30/2011 11/30/2011 12/5/2011 12/5/2011
Total

(mg/kg)
SPLP
(mg/L)

Total
(mg/kg)

SPLP
(mg/L)
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Table 4
2011 Soil Boring and Test Pit Results

Boneyard Area
Former ASARCO Smelter Site

El Paso, TX

Antimony 60.6 0.0361
Arsenic 869 0.064
Barium 1,080 <0.215 UJ

Cadmium 58.6 0.0144
Chromium 18.3 J <0.0107 UJ

Cobalt 13.5 <0.001
Copper 2,500 0.121

Iron 160,000 <0.329 UJ
Lead 6,920 0.471

Mercury 0.767 J 0.000253 J
Molybdenum 90.8 0.0371

Nickel 6.37 <0.002
Selenium 12.6 J 0.00848 J

Silver 14.9 J <0.001
Zinc 23,700 <0.288 UJ

Notes:
mg/kg = milligrams per kilogram; mg/L = milligrams per liter
Sample ID = [boring location]-[soil boring ID]-[sample depth (feet below ground surface)]
SPLP = Synthetic Leaching Procedure
Total = Total Metals
"--" = Not applicable
< = Analyte not detected above listed sample detection limit (SDL)
J = Estimated value;  UJ = Estimated reporting limit

Parameter

BY-SB01-5-6

Total
(mg/kg)

SPLP
(mg/L)

6/24/2011
Slag

BY-SB06-65-67
Alluvium
12/5/2011

102 0.058 381 0.685 22.9 6.01 0.0315
469 0.0526 1,550 0.259 47.9 142 0.0228
893 1.64 J 1020 1.22 J 83.8 497 0.239 J
9.99 <0.00034 21.5 0.00106 J 1.01 12.3 0.0147
103 0.0133 61.9 0.0136 5.49 2.14 0.0104

61.7 J 0.001 J 84.7 J 0.001 J 4.75 J 54.2 J 0.00164 J
5,770 0.0783 7,310 0.104 78.4 4,590 0.162

99,000 0.559 133,000 0.403 10,800 119,000 1.53
3,350 2.84 8,370 0.895 196 4,680 1.44

<0.00956 UJ <0.00013 <0.0474 UJ <0.00013 <0.0364 UJ <0.26 UJ 0.000173 J
133 J 0.245 181 0.565 3.4 J 56.3 J 0.00896 J
8.87 <0.002 7.96 <0.002 3.72 0.746 J <0.002

85.2 J 0.0218 57.1 J 0.0326 2.0 J 26.9 J 0.00819 J
20.9 0.00107 J 32.9 0.00119 J 0.421 J 5.86 <0.001

99,100 1.76 158,000 0.848 1,340 88,800 3.93

BY-SB06-35-37 BY-SB06-50-52
Slag Slag

12/5/2011 12/5/2011
Total

(mg/kg)
SPLP
(mg/L)

Total
(mg/kg)

SPLP
(mg/L)

Total
(mg/kg)

BY-SB07-5-7
Slag

12/1/2011
Total

(mg/kg)
SPLP
(mg/L)
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Table 4
2011 Soil Boring and Test Pit Results

Boneyard Area
Former ASARCO Smelter Site

El Paso, TX

Antimony 60.6 0.0361
Arsenic 869 0.064
Barium 1,080 <0.215 UJ

Cadmium 58.6 0.0144
Chromium 18.3 J <0.0107 UJ

Cobalt 13.5 <0.001
Copper 2,500 0.121

Iron 160,000 <0.329 UJ
Lead 6,920 0.471

Mercury 0.767 J 0.000253 J
Molybdenum 90.8 0.0371

Nickel 6.37 <0.002
Selenium 12.6 J 0.00848 J

Silver 14.9 J <0.001
Zinc 23,700 <0.288 UJ

Notes:
mg/kg = milligrams per kilogram; mg/L = milligrams per liter
Sample ID = [boring location]-[soil boring ID]-[sample depth (feet below ground surface)]
SPLP = Synthetic Leaching Procedure
Total = Total Metals
"--" = Not applicable
< = Analyte not detected above listed sample detection limit (SDL)
J = Estimated value;  UJ = Estimated reporting limit

Parameter

BY-SB01-5-6

Total
(mg/kg)

SPLP
(mg/L)

6/24/2011
Slag

BY-SB07-20-22
Alluvium
12/1/2011

8.2 0.0287 4.82 1,410 0.883 116 0.0229
128 0.0249 39.8 4,830 0.617 618 0.0894
384 0.285 J 143 704 <0.276 UJ 140 <0.132 UJ
10.2 0.0175 4.64 1,200 0.462 103 0.148
3.56 0.013 3.73 68.4 J <0.0132 UJ 10.9 J <0.0101 UJ

27.4 J 0.00175 J 4.49 J 74.8 0.001 J 40 0.00532
3,460 0.181 265 8,160 0.362 5,620 1.25

98,400 2.24 13,100 205,000 0.84 59,400 <0.305 UJ
3,830 1.58 468 24,400 2.55 8,680 2.12

<0.0178 UJ <0.00013 <0.153 UJ 4.0 J 0.000625 J 1.9 J 0.000811 J
108 J 0.0222 9.38 J 125 0.0722 96.3 0.00797 J
2.24 <0.002 3.79 13.9 <0.002 16.9 0.0065 J
55 J 0.0141 1.88 J 55.2 J 0.0117 12.9 J 0.013
4.89 0.00156 J 0.949 55.2 J <0.001 43.1 J <0.001

78,300 4.02 2,840 116,000 2.94 5,290 1.39

BY-SB07-15-17
Slag

12/1/2011
Total

(mg/kg)
SPLP
(mg/L)

SPLP
(mg/L)

Total
(mg/kg)

TPBY-01 TPBY2-02S-13
Slag Slag

5/4/2011 5/4/2011
Total

(mg/kg)
SPLP
(mg/L)

Total
(mg/kg)
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Table 4
2011 Soil Boring and Test Pit Results

Boneyard Area
Former ASARCO Smelter Site

El Paso, TX

Antimony 60.6 0.0361
Arsenic 869 0.064
Barium 1,080 <0.215 UJ

Cadmium 58.6 0.0144
Chromium 18.3 J <0.0107 UJ

Cobalt 13.5 <0.001
Copper 2,500 0.121

Iron 160,000 <0.329 UJ
Lead 6,920 0.471

Mercury 0.767 J 0.000253 J
Molybdenum 90.8 0.0371

Nickel 6.37 <0.002
Selenium 12.6 J 0.00848 J

Silver 14.9 J <0.001
Zinc 23,700 <0.288 UJ

Notes:
mg/kg = milligrams per kilogram; mg/L = milligrams per liter
Sample ID = [boring location]-[soil boring ID]-[sample depth (feet below ground surface)]
SPLP = Synthetic Leaching Procedure
Total = Total Metals
"--" = Not applicable
< = Analyte not detected above listed sample detection limit (SDL)
J = Estimated value;  UJ = Estimated reporting limit

Parameter

BY-SB01-5-6

Total
(mg/kg)

SPLP
(mg/L)

6/24/2011
Slag

1,990 0.0984 1.93 <0.005
1,670 0.0277 7.07 <0.0035
277 <0.15 UJ 127 <0.0443 UJ
209 0.453 0.807 0.0009 J

46.9 J <0.0129 UJ 8.0 J <0.00182 UJ
512 1.07 5.01 <0.001

279,000 13.1 537 <0.0045
173,000 <0.327 UJ 13,400 <0.076 UJ
13,500 2.38 18.8 <0.0033
4.17 J <0.00013 UJ 0.0119 J <0.00013 UJ
233 <0.0025 2.62 0.0137
658 1.46 8.1 <0.002

87.7 J 0.00862 J 0.648 J <0.0042
116 J <0.001 0.536 J <0.001

34,200 18.9 53.9 <0.0057

Total
(mg/kg)

SPLP
(mg/L)

Total
(mg/kg)

SPLP
(mg/L)

TPBY3-01S-3 TPBY4-01S-9
Slag Alluvium

5/4/2011 5/4/2011
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Table 5
2011 and 2012 Groundwater Results

Boneyard Area
Former ASARCO Smelter Site

El Paso, TX

BY-04 EP-75
Temp GW GW
12/2/2011 8/28/2012

Aluminum -- 2.54 J 0.104
Antimony 0.006 0.00329 J <0.00161

Arsenic 0.010 18.4 53.3
Barium 2.000 0.0724 0.051

Cadmium 0.005 0.403 0.00394

Calcium -- 510 417

Chromium 0.100 0.00314 J <0.0014

Cobalt -- 0.0475 0.00511

Copper 1.300 0.0198 0.0123

Iron -- 2.22 <0.101

Lead 0.015 0.0315 0.00216 J
Magnesium -- 239 154

Manganese -- 4.28 1.06

Mercury 0.002 <0.000341 UJ <0.00013

Molybdenum -- 0.437 8.85

Nickel -- 0.114 0.0161

Potassium -- 591 1010

Selenium 0.050 1.37 5.1
Sodium -- 2,790 2640

Thallium 0.002 0.12 0.9
Zinc -- 1.73 0.0286

Aluminum -- ‐‐ ‐‐
Antimony -- 0.00252 J <0.00161

Arsenic -- 18.2 51.2

Barium -- 0.043 0.0473

Cadmium -- 0.389 0.00396

Calcium ‐‐ ‐‐
Chromium -- <0.0014 <0.0014

Cobalt -- 0.0465 0.00566

Copper -- 0.00363 J 0.00984 J
Iron -- <0.101 <0.101

Lead -- 0.00567 0.00134 J
Magnesium ‐‐ ‐‐
Manganese ‐‐ ‐‐
Mercury -- <0.00013 <0.00013

Molybdenum -- 0.427 8.6

Nickel -- 0.108 0.016

Potassium ‐‐ ‐‐
Selenium -- 1.33 5

Sodium ‐‐ ‐‐
Thallium -- 0.127 0.893

Zinc -- 1.56 0.0278

Notes:
Bolded value = Result exceeds screening limit

'= Result exceeds MCL
Temp GW = Sample collected from temporary monitoring well; GW = Groundwater sampl
MCL =  Maximum Contaminant Level
mg/L = milligrams per liter; "--" = Not applicable or not analyzed
< = Analyte not detected above listed sample detection limit (SDL)
J = Estimated value;  UJ = Estimated reporting limit

Total Metals (mg/L)

Dissolved Metals (mg/L)

MCL
(mg/L)Parameter
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BY-SB03

BY-SB05

BY-SB06

BY-SB07

PBA-13

PBA-18
PBA-17

PBA-16

PBA-10

PBA-02

BY-SB04

EP-75

EP-53

EP-21

EP-22

EP-85D

EP-23

EP-99
*Well sampling 

discontinued in 2001

EX-3

SSIA2-2

BH2-2

TPBY4

TPBY3
TPBY2

TPBY1
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Text Box
Note:  Approximately 15 feet of well casing added in 1999 to accommodate additional slag fill.  



bbarker
Text Box
Note:  Approximately 20 feet of well casing added in 1999 to accommodate additional slag fill.  
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