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Executive Summary 

This interim report summarizes results associated with soil sampling activities performed 
by Malcolm Pirnie, Inc. (Malcolm Pirnie) in the Fines Pile and Ephemeral Pond Areas, 
located at the former ASARCO (ASARCO) El Paso Smelter Site.  The Fines Pile Area is 
an accumulation of slag fines located northeast of the main plant generated by historical 
third-party crushing and screening operations. The Ephemeral Pond Area is adjacent to, 
and immediately south of, the Fines Pile.  The Ephemeral Pond underlies the surface 
water drainage of a portion of Parker Brothers Arroyo (PBA), and retains surface water 
after significant rainfall events, which infiltrates to groundwater. 

In addition to historical investigations performed in the Fines Pile and Ephemeral Pond 
Areas, ASARCO conducted a study between 2002 and 2005 to determine if the slag 
material in the Fines Pile Area could be processed and then utilized as a concrete 
additive.  Geotechnical and analytical testing was done on two composite samples to 
determine the viability of the material for this purpose.  The analytical results were 
subsequently incorporated into a data evaluation conducted by the Texas Commission on 
Environmental Quality (TCEQ) that designated the Fines Pile as a Category I material.   

Malcolm Pirnie conducted an evaluation of the existing data from the Fines Pile and 
Ephemeral Pond to determine whether the full nature and extent of impacts had been 
identified. Based on that review, it was determined that the previous characterization 
done by ASARCO was based on limited data consisting of two composite samples that 
were not representative of the entire Fines Pile Area.  Therefore, additional data would 
need to be collected with the objective of characterizing the Fines Pile Area with a 
comprehensive data set.     
 
Data gap activities defined in the Remedial Action Work Plan (RAWP) and conducted by 
Malcolm Pirnie included four soil borings in the Fines Pile Area and two soil borings in 
the Ephemeral Pond Area.  Temporary groundwater wells were installed in three of these 
locations.  Samples were analyzed for chemicals of concern (COCs) identified by 
ASARCO and additional analytes of interest (AOIs) identified in the RAWP.  To 
characterize the grain-size distribution in slag materials in the Fines Pile Area, samples 
were collected every 5 feet for grain-size analyses.  The samples were then selected for 
chemical analysis of total metals, Synthetic Precipitation Leaching Procedure (SPLP), 
and Toxicity Characteristic Leaching Procedure (TCLP) based on similar grain-size 
groupings.  Evaluation of the data collected indicated that none of the samples collected 
in either slag materials or native alluvium beneath the slag exceeds Resource 
Conservation and Recovery Act (RCRA) Hazardous Waste Standards for TCLP analysis.  
 
Additional data collected measuring water levels at the Fines Pile Area indicate that 
groundwater does not contact the bottom of the slag layer. In the Ephemeral Pond Area, 
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groundwater can contact the slag layer at well EP-78 at high water levels.  The hydraulic 
conductivity distribution shows that most areas under the Fines Pile are less permeable 
than under the Ephemeral Pond.  The data indicate that groundwater recharge occurs due 
to ponding of rainwater in the Ephemeral Pond Area, where the highest arsenic 
concentrations are observed.  Based on the location of the slag material relative to 
groundwater and potential infiltration, the Ephemeral Pond Area is interpreted to be the 
largest contributor of COCs and AOIs to groundwater.   
 
Based on the more comprehensive data set gathered as part of the data gap analysis it was 
determined that the Fines Pile Area is not a Category I material, as previously defined, 
but rather a Category II material that should be evaluated to be managed in place.  The 
material in the Ephemeral Pond Area is also a Category II material; however, its location 
relative to the groundwater table makes it a source of COCs to groundwater, and will 
need to be removed from its current location. 
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1. Introduction/Purpose/Objective 

Remedial activities at the ASARCO 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 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 plant 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.  It was poured as molten material in large piles in the PBA immediately north and to 
the east of the plant site (see Figure 1).  From 1969 to 2001, Parker Brothers & Company 
(PBC) or Oglebay Norton Minerals, Inc. (O-N) processed slag from the poured slag piles 
in the PBA by excavating, crushing, and screening the material in a plant located at the 
south side of the PBA, near the bridge over the Union Pacific Railroad. PBC was the 
operator of the slag processing plant from 1969 through mid-1999, when the lease was 
assigned to O-N.  O-N processed materials from the PBA through December 2001.  
Records show that both PBC and O-N processed slag and stockpiled processed material 
between the two Union Pacific Railroad tracks to await shipment.  The processed slag 
was shipped offsite for use as railroad ballast, aggregate, roofing material and abrasives.  
Fines from the crushing and screening operation were collected and accumulated in the 
Slag Fines Pile (Fines Pile) located east of the railroad tracks (see Figure 2).  The 
Ephemeral Pond Area is adjacent to, and immediately south of the Fines Pile (see 
Figure 2).  The Ephemeral Pond Area was so named because it is a depression within the 
PBA that retains ponded water during and after significant precipitation events. The 
Ephemeral Pond was formed as a result of surrounding construction activities and the 
established railroad grade, which functions as a barrier and detains arroyo drainage. The 
Ephemeral Pond Area is within the location used for slag disposal in the PBA.  

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.  
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· 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.   

ASARCO proposed to recycle the materials in the Fines Pile Area as a concrete additive.  
A slag study was conducted with the objective of determining if the material was 
appropriate for this type of application.  In the study, two composite samples were taken 
and sieved to the minus 200 fraction and tested for geotechnical and analytical 
parameters.  The data from this analysis was presented in the April 2003 Progress Report 
(Raba-Kistner, 2003).  The sieved portions of the samples exceeded the TCLP limit 
(5 mg/L) for lead and the material was therefore deemed inappropriate for use as a 
concrete additive.  The results of this testing was subsequently used by TCEQ for 
evaluation of the Fines Pile in the Corrective Action Proposal (TCEQ, 2005) and the 
Expert Report (TCEQ, 2009).  In the Corrective Action Proposal letter, TCEQ used the 
above-described data to designate the Fines Pile as a Category I material.  Furthermore, 
the Expert Report used this data in its conclusion that the minus 50 fraction of the Fines 
Pile was subject to increased leaching of metals to groundwater and that the appropriate 
remedial action for the Fines Pile was to dispose of the material in an onsite repository 
cell (TCEQ, 2009).  

Analytical and geological data obtained from ASARCO were evaluated by Malcolm 
Pirnie to determine whether the full nature and extent of impacts of the Fines Pile and 
Ephemeral Pond Areas had been fully characterized.  Based on that review, it was 
determined that the characterization of the material as Category I was based on limited 
data (two samples) that are not representative of the materials as they exist in the Fines 
Pile Area today.  Furthermore, since the objectives of the slag study were to analyze the 
material for recycling, the data is not appropriate for use in an environmental 
characterization since the samples were handled in a manner to represent a potential 
concrete additive and not handled to create a profile of the Fines Pile Area as it exists 
onsite.  As a result, additional sampling for the Fines Pile and Ephemeral Pond Areas was 
proposed in the Final RAWP (Malcolm Pirnie, 2011a). 

The purpose of this report is to summarize previous and current field investigations 
conducted to date for the Fines Pile and Ephemeral Pond Areas of the site (see Figure 2) 
and to present the data results, analyses and interpretation.   
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2. Existing Data Evaluation 

2.1. Historical Soil Borings 
A total of 26 soil borings (see Figure 2) were advanced by Hydrometrics, Inc. in 1997, 
1999, and 2001 in the Fines Pile and Ephemeral Pond Areas.  The total depth of the soil 
borings ranged from 14 feet below ground surface (bgs) (BH12-9) to 63.5 feet bgs 
(BH12-19).  Of these, six borings (EP-78, -79, -108, -120, -121, and -123) were advanced 
to install permanent groundwater monitoring wells.  Soil boring logs for these borings are 
included in Appendix A. 

During the Phase I investigation, conducted in 1997, soil samples were collected from 
four locations (RIBH1, SSIA2-1, EP-78, and EP-79) within the Fines Pile and Ephemeral 
Pond Areas.  RIBH1 and EP-79 were drilled within and immediately adjacent to the 
Fines Pile Area, respectively.  SSIA2-1 and EP-78 were drilled in the Ephemeral Pond 
Area.  The slag materials were not sampled, but soils were collected from above and 
beneath the slag in these areas. 

During the Phase II investigation, conducted in 1999, an additional six borings were 
drilled, and soil samples were collected from these borings (BH12-5 through BH12-9, 
and monitor well EP-108).  All borings were drilled in the Ephemeral Pond Area, except 
for BH12-5, which is located in the eastern portion of the Fines Pile Area (see Figure 2). 
Soil samples were collected beneath the slag layer for analysis.  Additional slag samples 
were collected at BH12-7, BH12-8, and BH12-9.  

The Phase III investigation, conducted in 2001, included drilling 13 additional borings 
(BH12-10 through BH12-22) and three additional groundwater monitoring wells 
(EP-120, EP-121, and EP-123). These borings were drilled in the Fines Pile Area.  One 
slag sample was collected at BH12-20, but the majority of samples were collected from 
soils beneath the slag.  

Soil and slag samples collected by Hydrometrics, Inc. were analyzed for 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).  The RRR standards are summarized in Table 2.  
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2.2. Historical Groundwater Data 

Groundwater sampling conducted during the phased RI indicated that metals were 
present in groundwater beneath the Fines Pile and Ephemeral Pond Areas.  A total of six 
groundwater wells were installed (see Figure 2).  The wells were installed to evaluate 
groundwater conditions at locations along the trace of the original PBA, upgradient and 
downgradient of the Ephemeral Pond Area, and a crossgradient location, within the Fines 
Pile Area.  The depth to water ranged from 15 to 45 feet bgs and groundwater flowed 
generally from east to west.  Analytical data from the wells installed in this area indicate 
that groundwater impacts from total and dissolved arsenic and selenium exceeded 
applicable maximum contaminant levels (MCLs) for groundwater in the majority of 
samples collected.  Concentrations of total lead, antimony, thallium, and cadmium 
exceeded the MCL in 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. 

2.3. ASARCO Slag Study 

ASARCO conducted a study between 2002 and 2005 to determine whether slag could be 
incorporated into an appropriate base course and asphalt pavement as a cap for 
contaminated soils on the plant site, and to determine whether the finer fractions could be 
used as an additive for concrete.  Twenty samples were collected on two occasions 
(November and December 2002) from the Fines Pile and Ephemeral Pond Areas and 
composited into two samples (one composite for each event).  The samples were 
subjected to physical characteristic testing and environmental analyses of total metals. 
Additional analyses included the TCLP extraction and the SPLP extraction and an 
evaluation of metal leaching potential from different particle size fractions.  The 
evaluation of size fractions was specifically conducted to determine whether the finer 
fractions could be used as a concrete additive and were not intended to be part of the 
environmental investigation of conditions at the Fines Pile Area.  

The results of the physical testing indicated that the composite samples were gap graded, 
and only contained a small percentage of fine-grained materials.  The other physical 
testing results indicated that the material would be suitable for use in asphaltic 
pavements.  Based on the limited data collected, the TCLP analytical results indicated 
that lead and cadmium were increasingly leachable as the particle size decreased.  This 
potential increase in leachability for the smaller particle size fractions reduced the 
viability of processing (crushing and/or grinding) the fines for use as a concrete additive.  
 
The results of the sieved portions of Composite Sample #1 are presented for 
completeness, but are not considered to be representative of the existing chemical and 
physical characteristics of the Fines Pile Area since the purpose of this sample were to 
evaluate the viability of the material to be processed into a concrete additive and not to 
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evaluate the existing environmental conditions of the Fines Pile Area.  Analytical results 
are summarized in Table 4. 
 
The data presented in the slag study was subsequently used by TCEQ in the corrective 
action letter of 2005 and the expert report of 2009.  The corrective action letter states that 
based on the results, the material failed the TCLP standard and must be excavated and 
placed in the onsite landfill as a Category I material.  Additionally, the expert report 
describes the material in the Fines Pile as the “minus-50 pile”, and that due to the 
increased leachability of the material indicated by the TCLP results, it must be placed in 
the onsite landfill as Category I.  However, the historical data review indicates that these 
conclusions should be revisited for a number of reasons:  

· The TCEQ documents rely exclusively on the slag study samples (since no 
additional data was provided by ASARCO) for the conclusions.  Use of this report 
for evaluation of environmental conditions and potential leaching to groundwater 
does not consider the full particle size spectrum of the material as it exists in the 
Fines Pile area.  

· For the composite, unsieved samples evaluated by TCLP, only lead exceeds the 
class I nonhazardous standard and only composite #1 exceeds the standard 
(1.64 mg/L).  All other samples and constituents were below the Class I 
hazardous standards of 1.5 mg/L.   

· The additional TCLP analyses on the finer fractions was conducted to evaluate the 
material as a concrete additive and to determine the  leaching potential with the 
smaller grain size, and was not intended to evaluate the groundwater impact 
potential of the Fines Pile Area.   

· TCLP analysis assumes the material is subject to leaching from landfill leachate, 
and uses a low pH acetic acid solution in the procedure.  Such low pH conditions 
are not found in the Fines Pile Area under its natural state.  Site conditions are 
more alkaline in nature.   

· Further TCLP analyses on the minus 100 and minus 200 fractions performed as 
part of the slag study which failed the TCLP analysis is not representative of the 
Fines Pile material.  Sieve analysis results presented in the slag study indicate less 
than 4 percent of the material is smaller than the 100 sieve and exists in a matrix 
with larger particle size material.  

Based on a review of the historical data, it was determined that the characteristics of the 
material in the Fines Pile and Ephemeral Pond Areas were not fully understood, and that 
additional sampling and analyses would be required.  The investigation was scoped to 
better evaluate conditions in the Fines Pile and Ephemeral Pond Areas to support an 
appropriate material characterization (e.g., as Category I or Category II material), and to 
assess the potential for the areas to be a continuing source of arsenic and lead impacts to 
underlying soils and groundwater. 
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3. 2011 Field Investigations 

Malcolm Pirnie developed a characterization program designed to evaluate the physical 
nature of the material (particle size and gradation) and the environmental character (total 
metal concentrations and potential leachability) at several locations and depths 
throughout the Fines Pile Area, and to match the environmental data with the physical 
property data.  The Ephemeral Pond portion of the investigation was designed to fill in 
data gaps in the drainage trace of the former PBA.  This section summarizes the field 
investigations performed in 2011 by Malcolm Pirnie in the Fines Pile and Ephemeral 
Pond Areas.   

3.1. Soil Borings 

Malcolm Pirnie advanced a total of six soil borings in the Fines Pile (designated FP-01 
through FP-04) and Ephemeral Pond Areas (designated EPH-01 and EPH-02) during 
June through August 2011, under the direction and oversight of a Malcolm Pirnie 
licensed geologist.  The field sampling and analytical activities were performed according 
to procedures described in the RAWP and its appended Quality Assurance Project Plan 
(QAPP).  As noted above, the sample locations were selected based on historical 
sampling data to better define the extent of elevated metal concentrations and to further 
assess the impacts of COCs and additional AOIs identified in the RAWP. 

A truck-mounted, Central Mine Equipment (CME-75) hollow stem auger rig was used to 
advance each boring to the desired depth or until refusal was reached.  Soil boring depths 
ranged from 34 to 75 feet bgs.  At each boring, recovered soils were logged, including 
observations of groundwater.  Soil boring logs are included in Appendix A.  Soil samples 
were collected for geotechnical and chemical analyses from selected depth intervals using 
either a 5-foot stainless steel core barrel or an 18-inch split-barrel sampler.  To 
characterize the grain size distribution in slag materials in the Fines Pile Area, samples 
were collected every 5 feet for grain size analysis (American Society for Testing and 
Materials [ASTM] Method D422).  The results of geotechnical analyses are presented 
graphically in Appendix B and the results of the chemical analyses for the Fines Pile and 
Ephemeral Pond Areas are summarized in Table 5.   

The locations of the recent soil borings plotted with  all previous soil boring locations is 
shown in the plan view map (see Figure 2). Subsurface geology is depicted on cross-
sections A-A', B-B', and C-C' (see Figures 3 through 5, respectively).   
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3.2. Temporary Wells and Existing Wells 

Six existing 4-inch-diameter groundwater monitoring wells, EP-78, -79, -108, -120, -121, 
and -123, are located in the Fines Pile and Ephemeral Pond Areas.  Of these six, only 
EP-78 and EP-120 are monitored on a semiannual basis as part of the Interim Site 
Monitoring program described in the April 2011 RAWP. 

As part of the 2011 field activities, three temporary 2-inch polyvinyl chloride (PVC) 
monitoring wells were installed to collect groundwater samples at soil boring locations 
FP-01, EPH-01, and EPH-02 (see Figure 2).  The purpose for installing these temporary 
wells was to obtain a better understanding of groundwater conditions in the Fines Pile 
and Ephemeral Pond Areas.  Each temporary well consisted of a 10-foot section of 
0.010-inch slotted schedule 40 PVC screen installed to the maximum depth achieved by 
the soil boring.  A sand pack was then placed around the well screen to a minimum of 
2 feet above the screen and a bentonite seal with a minimum thickness of 2 feet was 
installed above the sand pack.  A solid 2-inch schedule 40 PVC riser pipe completed the 
temporary well to the ground surface.  After installation, each temporary well remained 
in the ground for approximately 12 to 24 hours to allow groundwater to equilibrate.  Once 
the groundwater had equilibrated or sufficient volume was observed in the temporary 
monitoring wells, depth to water (feet bgs) was measured and groundwater samples were 
collected for chemical analysis.  The temporary wells were removed within 24 hours of 
installation and the boreholes were grouted from the bottom up using Type I/II Portland 
cement.  A tabulation of total and dissolved metal concentrations in the groundwater 
samples is presented in Table 6.   

3.3. Sample Handling 

In the field, each sample container was marked with the sample identification number 
using a designation based on general location (e.g., Fines Pile – FP; boring designation – 
SB with a sequential number [01, 02, and so on]; depth interval – in feet bgs [5-6, 20-
21, and so on]).  In the case of groundwater samples, the containers were labeled with the 
temporary well designation (FB-01, etc.). The sample label included 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.  Samples were shipped under chain-of-custody to the project 
laboratories, TestAmerica, located in Corpus Christi, Texas, or ALS, located in Houston, 
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 
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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 (HASP) (Malcolm Pirnie, 2011b). 
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4. Results 

4.1. Soil Results 
Soil boring locations are shown in Figure 2.  Subsurface geology is depicted in the cross-
sections A-A', B-B' and C-C' presented in Figures 3 through 5, respectively.   

Based on the site investigation work completed to date, the subsurface geology in the 
Fines Pile Area consists of approximately 6 to 45 feet of slag underlain mostly by sand 
and gravel alluvium.  In 8 of the 19 Fines Pile borings and EPH-01, a unit of clay to 
clayey sand up to 9 feet thick was present directly beneath the slag material (see 
Figures 3 through 5).  The presence of moisture was noted at this interface during soil 
boring activities in BH12-13, BH12-14, BH12-19, BH12-17 and FP-01, which is 
indicative of infiltration of precipitation through the overlying slag material.  The ground 
surface at the top of the Fines Pile Area also contains several depressed areas that allow 
the ponding of rainwater.  These depressed areas can facilitate continuous infiltration of 
precipitation through slag materials.  Sandstone bedrock was encountered at 
approximately 75 feet bgs in FP-01, and from 34 to 35 feet bgs in soil borings EPH-01 
and -02.  As evidenced by drilling refusal, highly cemented, coarser-grained alluvium 
cobbles were encountered from 45 to 63 feet bgs in soil borings FP-02, FP-03 and FP-04.   

As displayed in Figures 3 through 5, the top of bedrock surface was encountered during 
drilling at lower elevations in EPH-02, EP-108, and EP-78.  It appears that sandstone 
bedrock has been eroded in these areas, with concave-up erosion features aligning with 
the current arroyo channel that drains west into the PBA.  As shown in Figures 3 and 5, 
the variable elevations reported for the eroded bedrock surface appear to contribute to the 
increase in hydraulic gradient in the vicinity of EP-78.  Up to 7 feet of alluvium cover 
exists adjacent to the current arroyo channel in the Ephemeral Pond Area (see Figures 3 
through 5).  This alluvium is probably the result of the erosion and accumulation of 
upgradient native soils that were deposited in the Ephemeral Pond Area during rainstorm 
events. 

Estimated high and low groundwater levels, projected from levels recorded in EP-78 and 
EP-120, are also shown in cross-sections A-A', B-B', and C-C' (see Figures 3 through 5).  
These water levels indicate that groundwater does not contact the bottom of the slag in 
the Fines Pile Area.  Groundwater was not indicated in borings FP-03 and FP-04.  In the 
Ephemeral Pond Area, groundwater only comes into contact with the slag material at 
high water levels at EP-78.   
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4.1.1. Geotechnical Results 
Thirty-three slag samples were collected at 5-foot intervals in soil borings FP-01 through 
FP-04 to characterize the physical properties of the Fines Pile and to develop grain size 
distribution curves.  Sieve analyses were performed on the samples by AMEC Earth & 
Environmental, Inc., the results of which are presented graphically in Appendix B.  Grain 
size distribution curves were used to select representative samples for chemical 
characterization.  Depth intervals submitted for chemical characterization ranged from 
0 to 5 to 41 to 45 feet bgs.   

In general, the upper 5 feet of slag in the Fines Pile borings is composed of coarse sand to 
medium gravel, which is representative of cover material placed on top of the Fines Pile 
to minimize erosion.  Slag below 5 feet bgs is fairly uniform in size and composed 
predominantly of sand-sized grains (see Appendix B), with a median grain size (D50) 
corresponding to a fine to medium sand particle size, between the 40 and 100 sieve size 
(0.125 to 0.250 millimeter in diameter).  The grain size analysis of the new data indicated 
that the finest fraction material that is less than a 100 sieve (0.150 millimeters or less) 
represents approximately 25 percent of the material on average, compared to less than 
4 percent of the material data presented in the slag study.  

4.1.2. Analytical Chemistry Results 
Based on the relatively uniform grain size distribution observed in slag materials 
throughout the pile, the depth intervals targeted for chemical analysis were divided into 
upper, middle, and base of slag sections in the Fines Pile Area.  In the Ephemeral Pond 
Area, one slag sample was collected from 10 to 11 feet bgs.  A total of 14 slag samples 
were analyzed for total metal concentrations including the site COCs and AOIs.  Metal 
concentrations in slag samples were also analyzed for leachability following extraction in 
accordance with both the SPLP and TCLP methods.  Analytical results are presented in 
Table 5.   

In the Fines Pile slag samples, total arsenic ranged from 213 milligrams per kilogram 
(mg/kg) (FP-01, 5 to 6 feet bgs) to 1,770 mg/kg (FP-02, 5 to 6 feet bgs).  Arsenic SPLP 
ranged from less than 0.0035 milligrams per liter (mg/L) (FP-01, 5 to 6 feet bgs) to 
0.246 mg/L (FP-01, 35 to 36 feet bgs).  Arsenic TCLP ranged from 0.00832 mg/L (FP-
01, 20 to 21 feet bgs) to 0.542 mg/L (FP-01, 35 to 36 feet bgs), which is below the 
5.0 mg/L RCRA hazardous waste limit.   

Total lead ranged from 398 mg/kg (FP-02, 40 to 41 feet bgs) to 3,000 mg/kg (FP-03, 8 to 
10 feet bgs).  Lead SPLP ranged from less than 0.0033 mg/L (FP-01, 5 to 6 feet bgs) to 
0.559 mg/L (FP-03, 35 to 37 feet bgs).  Lead TCLP ranged from 0.0247 mg/L (FP-02, 20 
to 21 feet bgs) to 4.61 mg/L (FP-03, 35 to 37 feet bgs), which is also below the 5.0 mg/L 
RCRA hazardous waste limit.    
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The sample analyzed from EPH-01(10 to 11 feet bgs) in the Ephemeral Pond Area had a 
total arsenic concentration of 383 mg/kg, an arsenic SPLP concentration of 0.13 mg/L, 
and an arsenic TCLP concentration of 0.0305 mg/L.  In EPH-01, total lead concentrations 
were 723 mg/kg, lead SPLP was 0.11 mg/L, and arsenic TCLP was 2.8 mg/L.  Both 
arsenic and lead TCLP concentrations in EPH-01 are below the 5.0 mg/L RCRA 
hazardous waste limit.  

Seven samples were collected from native alluvium in the Fines Pile Area (FP-01) and 
Ephemeral Pond Area (EPH-01 and EPH-02).  These samples were analyzed for total 
metal concentrations.  In these alluvium samples, total arsenic ranged from 17.6 mg/kg 
(EPH-02, 33 to 34 feet bgs) to 256 mg/kg (FP-01, 47 to 48 feet bgs).  Analytical results 
are presented in Table 5.   

The soil analytical data were validated according to the USEPA Contract Laboratory 
Program National Functional Guidelines for Inorganic and Organic Data Review 
(USEPA, 2008 and 2010) and the TCEQ Regulatory Guidance Review and Reporting 
COC Concentration Data under the 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 revised RI Report.  The analytical 
laboratory reports for the 2011 sampling will also be presented in the RI Report.  

4.2. Groundwater Results 
As mentioned in Section 3.2, three groundwater samples were collected from temporary 
2-inch-diameter monitoring wells installed at locations FP-01, EPH-01 and EPH-02 
during soil boring activities in June 2011.  Groundwater samples from EP-78 and EP-120 
are also collected on a semiannual basis as part of the Interim Site Monitoring program, 
with the most recent monitoring event occurring in August 2011.  EP-120 is located 
within the Ephemeral Pond Area, and EP-78 is located adjacent to an arroyo channel that 
drains west into the PBA (see Figure 2).  Groundwater samples were analyzed for total 
and dissolved metals.  Analytical results are presented in Table 6.   

The groundwater analytical data were also validated according to the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic and Organic Data 
Review (USEPA, 2008 and 2010) and the TCEQ Regulatory Guidance Review and 
Reporting COC Concentration Data under TRRP (TCEQ, 2010).  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 sampling will also be presented in 
the RI Report.  The RI Report will be submitted for review to TCEQ and USEPA. 
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In the temporary well samples, total arsenic concentrations were 0.106 mg/L (FP-01), 
1.25 mg/L (EPH-01), and 1.76 mg/L (EPH-02).  Elevated concentrations of other COCs 
and AOIs, including antimony, barium, chromium, lead, selenium and thallium, were also 
observed in the temporary wells (see Table 6).  Wells EP-78 and EP-120, which were 
sampled in August 2011 as part of the semiannual sampling program, had total arsenic 
values of 1.98 and 0.265 mg/L, respectively.  These wells also had elevated 
concentrations of antimony, and EP-78 had elevated concentrations of selenium.  The 
analytical results for arsenic are shown in Figure 6.  

Figure 6 is a groundwater potentiometric surface map of the Fines Pile and Ephemeral 
Pond Areas, based on semiannual well monitoring during August through September 
2011.  In general, groundwater flows west toward the PBA.  Figure 6 lists hydraulic 
conductivity values from 2004 rising/falling head tests in wells EP-78, EP-79, EP-108, 
EP-120, and EP-121.  These hydraulic conductivity values range from 0.79 feet/day 
(EP-108) to 17.8 feet/day (EP-78).  The hydraulic conductivity distribution shows that 
most areas under the Fines Pile are less permeable than areas under the Ephemeral Pond. 
The data indicate that groundwater recharge occurs due to infiltration of ponded 
rainwater in the Ephemeral Pond Area, where the highest arsenic concentrations are 
observed.  Based on the location of the slag material relative to groundwater and potential 
infiltration, the Ephemeral Pond Area is the largest contributor of COCs and AOIs to 
groundwater.   

Figure 7 displays groundwater total arsenic concentration trends from 1999 through 2011 
in monitoring wells EP-123, EP-121, EP-120, EP-108, and EP-78.  A decreasing trend in 
total arsenic concentration is observed in downgradient monitoring wells EP-123, 
EP-108, and EP-78, which are completed in permeable alluvium where most recharge 
and loading of arsenic from the Ephemeral Pond Area take place.  Upgradient monitoring 
wells EP-121 and EP-120 are completed in low-permeability soils and have total arsenic 
concentrations that are lower than the downgradient wells, with no significant downward 
trend.  

Groundwater impacts from the Fines Pile Area are the result of infiltrating precipitation 
leaching COCs into the soils beneath the slag layer and ultimately to groundwater.  The 
results of the borehole investigation indicate that the slag layer is not in direct contact 
with groundwater.  Based on the results of the data gap investigation and analysis, the 
material in the Fines Pile Area is a Category II material.   
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5. Conclusions and Recommendations 

Preview of the historical data indicated that previous characterization of the material as a 
Category I material was based exclusively on a study that was originally intended to 
assess the viability of the material for use as a concrete additive.  Due to the nature of the 
analyses done in that study, the use of the results for characterization and potential 
impacts to the environment of the Fines Pile material was questioned.    The samples for 
the slag study, as they were collected, processed, and analyzed, were not representative of 
the existing conditions in the Fines Pile Area: 

· The finer fractions analyzed represent a small percentage of the material 
(4 percent to 25 percent) and does not represent the matrix of the material. 

· TCLP testing assumes acidic conditions, whereas the site conditions are more 
alkaline in nature.  

· The SPLP analysis did not show an increase in leachability with decreasing grain 
size.  This test should be considered more representative of the actual site 
conditions when considering leachability of metals in the Fines Pile Area.   

Furthermore, the results cannot be considered conclusive since only one composite 
sample that had been artificially sorted failed for lead.   Malcolm Pirnie therefore 
conducted additional investigations to better characterize the Fines Pile Area with a 
comprehensive data set.     

A total of 21 soil samples and three groundwater samples were analyzed following soil 
boring activities in the Fines Pile and Ephemeral Pond Areas during June through 
August 2011.  Analytical results (see Table 5) indicate that none of the samples collected 
in either slag materials or native alluvium beneath the slag exceeds RCRA Hazardous 
Waste Standards.  Total metal concentrations are elevated in slag materials, compared to 
concentrations seen in native alluvium, with total arsenic in slag ranging from 213 mg/kg 
(FP-01, 5 to 6 feet bgs) to 1,770 mg/kg (FP-02, 5 to 6 feet bgs).  However, TCLP results 
do not exceed the RCRA hazardous waste standard for any COC (see Table 5). 
Therefore, the material in the Fines Pile Area is a Category II material.  

The elevated arsenic concentrations, combined with moisture observed at the bottom of 
the Fines Pile Area, indicate that arsenic and other COCs are currently being leached 
from the Fines Pile Area due to infiltration of ponded water that accumulates in the 
surface depressions, which ultimately reaches groundwater.  This is believed to be the 
primary mechanism that results in the groundwater impacts observed from the Fines Pile. 
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Direct contact with the underlying groundwater is not a mechanism for the observed 
impacts, since as shown in cross-sections A-A', B-B', and C-C' (see Figures 3 through 5), 
the bottom of the Fines Pile Area is generally several feet above the water table.  

Based on the more comprehensive data set gathered as part of the data gap analysis it was 
determined that the material in the Fines Pile Area is not a Category I material, as 
previously defined, but rather a Category II material that should be evaluated to  be 
managed in place.  The material in the Ephemeral Pond Area is also a Category II 
material; however, its location relative to the groundwater table makes it a source of 
COCs to groundwater, and will need to be removed from its current location. 
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Table 1

Historical Soil Boring Results
Fines Pile / Ephemeral Pond

Former ASARCO Smelter Site
El Paso, TX

 Table 1 historical_fines_pile_soils_09062012.xlsx Page 1 of 8

BH12-10 BH12-11 BH12-11 BH12-12 BH12-12 BH12-13 BH12-13 BH12-14 BH12-14
52-53 37-38 42-43 47-48 52-53 46-47 51-52 43-44 50-51

4/3/2001 4/3/2001 4/3/2001 4/3/2001 4/3/2001 4/4/2001 4/4/2001 4/4/2001 4/4/2001

Arsenic 12 57 43 50 19 18 41 27 37
Cadmium 13 <10 <10 13 11 <10 13 <10 <10
Chromium <80 <80 <80 <80 <80 <80 <80 <80 <80
Copper 48 53 53 140 100 52 93 45 110
Iron 3,000 14,000 9,600 8,100 5,000 11,000 6,000 13,000 12,000
Lead 78 41 44 200 55 60 140 70 77
Selenium <20 <20 <20 <20 <20 <20 <20 <20 <20
Zinc <10 <10 <10 91 <10 75 12 100 29

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

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)

Parameters
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Arsenic
Cadmium
Chromium
Copper
Iron
Lead
Selenium
Zinc

    
     

          

Parameters

BH12-15 BH12-16 BH12-16 BH12-17 BH12-17 BH12-17 BH12-18
51-52 48-49 53-54 48-49 51-52 55-56 43-44

4/4/2001 4/4/2001 4/4/2001 4/5/2001 4/5/2001 4/5/2001 4/5/2001

616 520 73 49 30 260 87 39 47
1,945 2,800 11 <10 <10 72 17 <10 11
168 97 <80 <80 <80 190 <80 <80 <80

1,383 1,500 250 160 77 900 510 200 160
16,680 13,000 12,000 15,000 7,400 57,000 16,000 7,500 11,000
1,487 1,500 230 100 65 1,100 510 230 51
<10 <20 <20 <20 <20 <20 <20 <20 <20

8,017 7,700 75 410 <10 1,500 720 220 <10

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

BH12-15
49-50

4/4/2001
XRF

(mg/kg)
XRF

(mg/kg)
XRF

(mg/kg)
Total

(mg/kg)
XRF

(mg/kg)
XRF

(mg/kg)
XRF

(mg/kg)
XRF

(mg/kg)
XRF

(mg/kg)
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Historical Soil Boring Results
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Arsenic
Cadmium
Chromium
Copper
Iron
Lead
Selenium
Zinc

    
     

          

Parameters

BH12-18 BH12-19 BH12-19 BH12-20 BH12-20 BH12-21 BH12-21 BH12-22 BH12-22
48-49 40-41 45-46 31-32 36-37 20-21 25-26 25-26 31-32

4/5/2001 4/5/2001 4/5/2001 4/5/2001 4/5/2001 4/5/2001 4/5/2001 4/6/2001 4/6/2001

47 59 34 21 29 85 39 88 40
<10 <10 <10 <10 10 14 12 <10 <10
<80 <80 <80 <80 <80 <80 <80 <80 97
83 78 93 <20 45 67 38 80 55

17,000 20,000 16,000 17,000 17,000 20,000 24,000 20,000 21,000
60 54 64 46 45 51 59 42 55

<20 <20 <20 <20 <20 <20 <20 <20 <20
11 49 <10 <10 <10 <10 <10 <10 <10

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

XRF
(mg/kg)

XRF
(mg/kg)

XRF
(mg/kg)

XRF
(mg/kg)

XRF
(mg/kg)

XRF
(mg/kg)

XRF
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XRF
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XRF
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Arsenic
Cadmium
Chromium
Copper
Iron
Lead
Selenium
Zinc

    
     

          

Parameters

BH12-5 BH12-6 BH12-7 BH12-7 BH12-8 BH12-8 BH12-8 BH12-9 BH12-9
8-10 12-13 6-8 10-12 2-3 3-4 4-5 4-5 8-9

11/4/1999 11/4/1999 11/4/1999 11/4/1999 11/4/1999 11/4/1999 11/4/1999 11/4/1999 11/4/1999

<10 120 <10 33 23 <10 25 52 76
15 <10 <10 38 <10 <10 <10 <10 <10

<80 <80 82 <80 <80 <80 <80 <80 98
45 37 32 94 64 91 120 42 48

15,000 23,000 13,000 16,000 16,000 17,000 17,000 19,000 27,000
<10 21 33 52 130 120 130 <10 <10
<10 <10 12 18 <10 <10 <10 <10 <10
21 63 280 350 300 180 670 19 42

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

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)
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Arsenic
Cadmium
Chromium
Copper
Iron
Lead
Selenium
Zinc

    
     

          

Parameters

EP-120 EP-120 EP-120 EP-121 EP-123 EP-123 EP-123 EP-123 EP-123
5-6 10-11 15-16 10-11 21-22 23-24 25-26 30-31 35-36

4/6/2001 4/6/2001 4/6/2001 4/10/2001 4/12/2001 4/12/2001 4/12/2001 4/12/2001 4/12/2001

77 60 23 51 800 77 21 29 <10
<10 11 <10 17 33 13 <10 13 <10
<80 <80 <80 <80 440 130 <80 <80 <80
220 350 140 200 3,800 200 61 69 44

23,000 14,000 6,400 12,000 170,000 33,000 9,200 8,800 4,600
150 220 120 180 1,400 170 71 59 48
<20 <20 <20 <20 <20 <20 <20 <20 <20
330 360 92 250 7,600 250 48 <10 <10

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

XRF
(mg/kg)

XRF
(mg/kg)

XRF
(mg/kg)

XRF
(mg/kg)

XRF
(mg/kg)

XRF
(mg/kg)

XRF
(mg/kg)

XRF
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XRF
(mg/kg)
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Arsenic
Cadmium
Chromium
Copper
Iron
Lead
Selenium
Zinc

    
     

          

Parameters

EP-123 EP-78 EP-78 EP-78 EP-78 EP-108 EP-108 EP-79 EP-79
40-41 23-23 25-25 30-30 40-40 10-12 15-16 10-10 15-15

4/12/2001 6/4/1997 6/4/1997 6/4/1997 6/4/1997 10/14/1999 10/14/1999 6/5/1997 6/5/1997

23 990 87 82 50 19 82 <20 32
<10 46 <10 <10 <10 <10 <10 <10 <10
<80 47 78 51 86 <80 <80 45 60
49 700 64 <20 62 68 100 <20 86

8,800 32,000 11,000 26,000 15,000 16,000 29,000 24,000 28,000
78 530 33 34 46 41 67 17 30

<20 <10 <10 <10 <10 <10 <10 <10 <10
<10 2,300 170 120 240 35 170 67 180

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

Total
(mg/kg)

XRF
(mg/kg)

Total
(mg/kg)

Total
(mg/kg)

XRF
(mg/kg)

XRF
(mg/kg)

Total
(mg/kg)

Total
(mg/kg)

Total
(mg/kg)
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Historical Soil Boring Results
Fines Pile / Ephemeral Pond

Former ASARCO Smelter Site
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Arsenic
Cadmium
Chromium
Copper
Iron
Lead
Selenium
Zinc

    
     

          

Parameters

EP-79 EP-79 EP-79 EP-79 EP-79 RI1BH1 RI1BH1 RI1BH1 RI1BH1
20-20 25-25 35-35 40-40 45-45 40-40 45-45 50-50 55-55

6/5/1997 6/5/1997 6/5/1997 6/5/1997 6/5/1997 6/19/1997 6/19/1997 6/19/1997 6/19/1997

28 210 <20 <20 <20 4,400 1,400 <20 <20
<10 <10 <10 <10 <10 2,100 660 11 <10
57 95 59 83 <30 190 170 89 92

120 300 <20 <20 <20 4,000 1,200 <20 26
34,000 47,000 16,000 9,000 5,000 130,000 41,000 19,000 11,000

110 240 <10 12 10 11,000 2,200 36 67
<10 <10 <10 <10 <10 20 13 <10 <10
440 1,400 34 20 20 16,000 4,200 83 110

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

Total
(mg/kg)

Total
(mg/kg)

Total
(mg/kg)

Total
(mg/kg)

Total
(mg/kg)

XRF
(mg/kg)

XRF
(mg/kg)

XRF
(mg/kg)

XRF
(mg/kg)
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Arsenic
Cadmium
Chromium
Copper
Iron
Lead
Selenium
Zinc

    
     

          

Parameters

RI1BH1 RI1BH1 SSIA2-1 SSIA2-1
60-60 62-62 0-1 1.5-1.5

6/19/1997 6/19/1997 7/14/1997 7/14/1997

23 <20 400 1,200
<10 <10 14 56
52 51 120 340
39 130 7,200 5,400

12,000 20,000 130,000 190,000
20 320 1,500 180

<10 <10 12 72
64 310 10,000 16,000

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

Total
(mg/kg)

Total
(mg/kg)

XRF
(mg/kg)

XRF
(mg/kg)



Table 2

Soil Screening Values, Risk Reduction Rules
Fines Pile / Ephemeral Pond

Former ASARCO Smelter Site
El Paso, TX

 Table 2 FinesPile_RRR 09062012.xlsx Page 1 of 1

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:

- = Standard not Established

Risk Reduction Rule Standard No. 2 based on SAI-Ind
TotSoilcomb = total soil combined

mg/kg = milligrams per kilogram

Parameter Risk Reduction Rule (RRR)-Industrial
(mg/kg)



Table 3

Historical Groundwater Sample Results
Fines Pile / Ephemeral Pond 
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EP-79 EP-79 EP-79 EP-79 EP-79 EP-79 EP-79 EP-79 EP-79 EP-79 EP-79 EP-79 EP-79 EP-79

8/13/1997 11/18/1997 2/6/1998 5/14/1998 8/19/1998 11/11/1998 2/18/1999 5/11/1999 8/9/1999 10/31/1999 1/28/2000 5/2/2000 8/9/2000 11/9/2000

Total Metals (mg/L)
Aluminum -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Antimony 0.006 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Arsenic 0.010 -- -- -- -- -- -- -- -- 0.007 0.009 0.006 <0.008 0.007 0.01
Barium 2.000 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cadmium 0.005 -- -- -- -- -- -- -- -- <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Calcium -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Chromium 0.100 -- -- -- -- -- -- -- -- <0.01 <0.01 0.01 0.01 <0.01 <0.01
Cobalt -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Copper 1.300 -- -- -- -- -- -- -- -- <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
Iron -- -- -- -- -- -- -- -- -- <0.1 <0.1 0.9 0.1 0.3 0.2
Lead 0.015 -- -- -- -- -- -- -- -- <0.003 UJ <0.003 0.006 <0.003 <0.003 0.003
Magnesium -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Mercury 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Molybdenum -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nickel -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Potassium -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Selenium 0.050 -- -- -- -- -- -- -- -- 0.1 J 0.1 0.1 0.1 0.1 0.09
Sodium -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Thallium 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Zinc -- -- -- -- -- -- -- -- -- <0.02 <0.02 0.03 <0.02 <0.02 <0.02
Dissolved Metals (mg/L)
Aluminum -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Antimony -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Arsenic -- 0.01 <0.01 0.007 0.008 0.01 0.009 <0.005 0.03 0.008 -- -- -- -- --
Barium -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cadmium -- <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 -- -- -- -- --
Calcium -- 59 <58 59 56 60 53 48 54 50 46 55 49 44 38
Chromium -- 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 <0.03 <0.03 <0.03 <0.03 -- -- -- -- --
Iron -- <0.1 <0.1 0.1 J <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -- -- -- -- --
Lead -- <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 -- -- -- -- --
Magnesium -- 71 71 74 69 74 62 53 71 62 55 60 58 46 45
Manganese -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Mercury -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Molybdenum -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nickel -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Potassium -- 9.3 <12 12 <5 8.9 9.5 12 10 8.7 8 7.6 7.1 12 6.4
Selenium -- 0.2 0.2 0.2 0.2 0.2 0.2 0.09 0.1 0.1 -- -- -- -- --
Sodium -- 1018 1153 1103 1144 1183 1077 1016 1050 974 895 988 864 813 813
Thallium -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Zinc -- <0.02 <0.02 <0.02 <0.02 0.03 0.05 0.04 0.02 <0.02 -- -- -- -- --

Notes:
Bolded value = Result exceeds 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)
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Total Metals (mg/L)
Aluminum --
Antimony 0.006
Arsenic 0.010
Barium 2.000
Cadmium 0.005
Calcium --
Chromium 0.100
Cobalt --
Copper 1.300
Iron --
Lead 0.015
Magnesium --
Manganese --
Mercury 0.002
Molybdenum --
Nickel --
Potassium --
Selenium 0.050
Sodium --
Thallium 0.002
Zinc --
Dissolved Metals (mg/L)
Aluminum --
Antimony --
Arsenic --
Barium --
Cadmium --
Calcium --
Chromium --
Cobalt --
Copper --
Iron --
Lead --
Magnesium --
Manganese --
Mercury --
Molybdenum --
Nickel --
Potassium --
Selenium --
Sodium --
Thallium --
Zinc --

Notes:
Bolded value = Result exceeds screening limit

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

Parameter MCL
(mg/L)

EP-79 EP-79 EP-79 EP-79 EP-79 EP-79 EP-79 EP-79 EP-79 EP-79 EP-79 EP-79 EP-79 EP-79

2/15/2001 5/14/2001 7/25/2001 11/13/2001 2/15/2002 5/7/2002 8/14/2002 5/2/2003 8/11/2003 2/23/2004 8/19/2004 2/7/2005 10/12/2005 2/9/2006

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

0.01 0.008 0.02 0.03 0.02 0.02 0.01 0.005 0.005 0.012 0.011 0.013 <0.005 <0.005
-- -- -- -- -- -- -- -- -- -- -- -- -- --

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.001 0.0012 0.0012 <0.001 <0.001
-- -- -- -- -- -- -- -- -- -- -- -- -- --

<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
-- -- -- -- -- -- -- -- -- -- -- -- -- --

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.025 <0.01 <0.01 <0.01 <0.01 <0.01
<0.1 3.2 1.3 J 0.2 0.2 0.9 <0.1 <0.1 <0.1 UJ <0.1 <0.1 0.18 0.21 <0.03

<0.003 <0.003 <0.003 <0.003 0.006 0.005 <0.003 <0.003 <0.003 <0.001 <0.001 <0.001 <0.01 <0.003
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --

0.1 0.09 0.1 0.1 0.1 0.08 0.08 0.08 0.088 0.088 0.066 J 0.084 0.075 0.08
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --

0.04 <0.02 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.17 J 0.18 <0.02 <0.02 <0.01 <0.01

-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- 0.02 0.02 0.01 0.02 0.01 -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- <0.005 <0.005 <0.005 <0.005 <0.005 -- -- -- -- -- -- --
40 88 48 47 46 46 38 -- -- -- -- -- -- --
-- -- <0.01 <0.01 <0.01 <0.01 <0.01 -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- <0.03 <0.03 <0.03 <0.03 <0.03 -- -- -- -- -- -- --
-- -- <0.1 <0.1 <0.1 <0.1 <0.1 -- -- -- -- -- -- --
-- -- <0.003 <0.003 <0.003 <0.003 <0.003 -- -- -- -- -- -- --
48 71 57 56 53 53 44 -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --

7.1 9.2 9.2 11 8.2 13 6.1 -- -- -- -- -- -- --
-- -- 0.1 0.09 0.1 0.1 0.09 -- -- -- -- -- -- --

790 883 981 946 945 863 822 -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- <0.02 <0.02 <0.02 <0.02 0.02 -- -- -- -- -- -- --
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Total Metals (mg/L)
Aluminum --
Antimony 0.006
Arsenic 0.010
Barium 2.000
Cadmium 0.005
Calcium --
Chromium 0.100
Cobalt --
Copper 1.300
Iron --
Lead 0.015
Magnesium --
Manganese --
Mercury 0.002
Molybdenum --
Nickel --
Potassium --
Selenium 0.050
Sodium --
Thallium 0.002
Zinc --
Dissolved Metals (mg/L)
Aluminum --
Antimony --
Arsenic --
Barium --
Cadmium --
Calcium --
Chromium --
Cobalt --
Copper --
Iron --
Lead --
Magnesium --
Manganese --
Mercury --
Molybdenum --
Nickel --
Potassium --
Selenium --
Sodium --
Thallium --
Zinc --

Notes:
Bolded value = Result exceeds screening limit

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

Parameter MCL
(mg/L)

EP-79 EP-79 EP-79 EP-79 EP-79 EP-79 EP-79 EP-108 EP-108 EP-108 EP-108 EP-108 EP-108 EP-108

8/15/2006 1/25/2007 8/9/2007 2/7/2008 9/12/2008 3/4/2009 8/12/2009 10/26/1999 1/28/2000 5/2/2000 8/9/2000 11/9/2000 2/15/2001 5/14/2001

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

<0.01 <0.005 <0.0043 <0.0026 0.013 0.014 <0.00448 0.7 J 1.4 1.2 1.3 1.2 1.1 1.1
-- -- -- -- -- -- -- -- -- -- -- -- -- --

<0.001 <0.0004 <0.0014 0.003 <0.0011 0.007 <0.000303 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
-- -- -- -- -- -- -- -- -- -- -- -- -- --

<0.01 <0.0014 0.006 0.009 0.005 <0.074 UJ 0.005 <0.01 UJ <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
-- -- -- -- -- -- -- -- -- -- -- -- -- --

0.006 <0.0038 0.005 0.008 0.003 J 0.027 0.002 J <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
0.162 0.062 0.237 0.136 0.645 <0.318 UJ 0.016 2.3 J 0.5 0.5 0.1 0.1 0.5 0.6 J

<0.005 <0.00167 <0.0074 0.012 <0.0046 UJ <0.00326 <0.00326 0.004 J 0.006 0.006 0.005 <0.003 0.004 0.007
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --

0.107 0.168 0.149 0.323 0.212 0.232 0.153 0.04 J 0.05 0.04 0.05 0.05 0.05 0.04
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --

0.021 0.01 0.011 0.009 0.026 0.024 0.005 0.06 0.03 0.03 0.02 <0.02 0.03 0.03

-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- 59 51 44 35 44 43 52
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- 40 50 43 28 42 41 49
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- 15 5.5 4.8 38 10 5.3 6.5
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- 507 739 595 326 610 564 626
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
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Total Metals (mg/L)
Aluminum --
Antimony 0.006
Arsenic 0.010
Barium 2.000
Cadmium 0.005
Calcium --
Chromium 0.100
Cobalt --
Copper 1.300
Iron --
Lead 0.015
Magnesium --
Manganese --
Mercury 0.002
Molybdenum --
Nickel --
Potassium --
Selenium 0.050
Sodium --
Thallium 0.002
Zinc --
Dissolved Metals (mg/L)
Aluminum --
Antimony --
Arsenic --
Barium --
Cadmium --
Calcium --
Chromium --
Cobalt --
Copper --
Iron --
Lead --
Magnesium --
Manganese --
Mercury --
Molybdenum --
Nickel --
Potassium --
Selenium --
Sodium --
Thallium --
Zinc --

Notes:
Bolded value = Result exceeds screening limit

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

Parameter MCL
(mg/L)

EP-108 EP-108 EP-108 EP-108 EP-108 EP-108 EP-108 EP-108 EP-108 EP-108 EP-108 EP-108 EP-108 EP-108

7/25/2001 11/12/2001 2/19/2002 5/7/2002 8/20/2002 11/13/2002 5/1/2003 8/11/2003 2/20/2004 8/23/2004 2/4/2005 10/12/2005 2/9/2006 8/14/2006

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

1.2 1.2 1.1 1 1.2 1 1.1 0.99 0.93 0.32 0.8 0.75 0.813 0.223
-- -- -- -- -- -- -- -- -- -- -- -- -- --

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
-- -- -- -- -- -- -- -- -- -- -- -- -- --

<0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
-- -- -- -- -- -- -- -- -- -- -- -- -- --

<0.03 <0.03 0.03 0.07 <0.03 <0.03 <0.03 <0.025 0.015 0.013 0.033 0.04 0.02 0.025
0.5 0.7 0.2 0.6 0.2 0.3 0.4 J 0.44 J <0.1 <0.1 0.13 0.32 0.07 0.054

0.003 0.009 0.008 0.008 <0.003 <0.003 0.004 <0.003 0.0012 <0.001 0.0012 <0.01 <0.003 <0.005
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --

0.05 J 0.06 0.05 0.04 0.04 0.04 0.04 0.039 0.039 0.026 0.039 0.021 0.042 0.026 J
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --

0.02 J 0.04 0.02 <0.04 <0.02 <0.02 <0.02 0.14 J 0.22 0.087 J 0.035 0.05 0.02 0.077

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

1.2 1.1 1.1 1.1 1.2 0.9 -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 -- -- -- -- -- -- -- --
50 50 50 46 43 54 -- -- -- -- -- -- -- --

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

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

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 -- -- -- -- -- -- -- --
49 50 48 45 26 38 -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --

6.7 9.3 6.6 8.9 41 22 -- -- -- -- -- -- -- --
0.05 0.04 0.05 0.04 0.04 0.04 -- -- -- -- -- -- -- --
657 645 606 573 262 417 -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 -- -- -- -- -- -- -- --
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Total Metals (mg/L)
Aluminum --
Antimony 0.006
Arsenic 0.010
Barium 2.000
Cadmium 0.005
Calcium --
Chromium 0.100
Cobalt --
Copper 1.300
Iron --
Lead 0.015
Magnesium --
Manganese --
Mercury 0.002
Molybdenum --
Nickel --
Potassium --
Selenium 0.050
Sodium --
Thallium 0.002
Zinc --
Dissolved Metals (mg/L)
Aluminum --
Antimony --
Arsenic --
Barium --
Cadmium --
Calcium --
Chromium --
Cobalt --
Copper --
Iron --
Lead --
Magnesium --
Manganese --
Mercury --
Molybdenum --
Nickel --
Potassium --
Selenium --
Sodium --
Thallium --
Zinc --

Notes:
Bolded value = Result exceeds screening limit

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

Parameter MCL
(mg/L)

EP-108 EP-108 EP-108 EP-108 EP-108 EP-108 EP-120 EP-120 EP-120 EP-120 EP-120 EP-120 EP-120 EP-120

1/25/2007 8/9/2007 2/8/2008 9/15/2008 3/4/2009 8/11/2009 5/7/2001 8/1/2001 11/12/2001 2/19/2002 5/7/2002 8/20/2002 5/1/2003 8/11/2003

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

0.715 0.199 0.65 0.655 0.684 0.627 0.3 0.4 0.4 0.3 0.3 0.3 0.2 0.3
-- -- -- -- -- -- -- -- -- -- -- -- -- --

<0.0004 <0.0014 <0.0004 <0.0011 0.003 0.001 J <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
-- -- -- -- -- -- -- -- -- -- -- -- -- --

<0.0014 <0.0009 <0.0005 0.003 J <0.000583 0.006 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
-- -- -- -- -- -- -- -- -- -- -- -- -- --

0.021 0.018 0.005 0.008 0.028 0.009 <0.03 <0.03 <0.03 0.03 0.04 0.04 0.05 <0.025
0.132 0.056 0.239 J 1.51 J <0.096 UJ 0.011 0.2 0.7 1.4 0.3 0.6 0.3 0.4 J <0.1 UJ

<0.00167 <0.0074 <0.0036 <0.0046 <0.00326 0.006 <0.003 <0.003 0.003 0.005 0.009 0.004 0.005 <0.003
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --

0.081 0.014 J <0.046 UJ 0.052 0.039 0.026 0.06 J 0.2 0.1 0.3 0.07 0.3 0.06 0.051
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --

0.053 0.029 0.016 0.022 0.016 <0.014 UJ 0.04 0.02 0.03 0.04 <0.04 0.05 <0.02 0.19 J

-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- 0.4 0.4 0.3 0.3 0.3 -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- <0.005 <0.005 <0.005 <0.005 <0.005 -- --
-- -- -- -- -- -- 115 89 56 108 95 152 -- --
-- -- -- -- -- -- -- <0.01 <0.01 <0.01 <0.01 <0.01 -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- <0.03 <0.03 <0.03 <0.03 0.04 -- --
-- -- -- -- -- -- -- <0.1 <0.1 <0.1 <0.1 <0.1 -- --
-- -- -- -- -- -- -- <0.003 <0.003 <0.003 <0.003 <0.003 -- --
-- -- -- -- -- -- 81 63 40 62 54 77 -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- 29 29 23 24 27 28 -- --
-- -- -- -- -- -- -- 0.2 0.1 0.3 0.09 0.3 -- --
-- -- -- -- -- -- 642 601 484 546 440 470 -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- <0.02 <0.02 0.02 <0.02 0.04 -- --
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Total Metals (mg/L)
Aluminum --
Antimony 0.006
Arsenic 0.010
Barium 2.000
Cadmium 0.005
Calcium --
Chromium 0.100
Cobalt --
Copper 1.300
Iron --
Lead 0.015
Magnesium --
Manganese --
Mercury 0.002
Molybdenum --
Nickel --
Potassium --
Selenium 0.050
Sodium --
Thallium 0.002
Zinc --
Dissolved Metals (mg/L)
Aluminum --
Antimony --
Arsenic --
Barium --
Cadmium --
Calcium --
Chromium --
Cobalt --
Copper --
Iron --
Lead --
Magnesium --
Manganese --
Mercury --
Molybdenum --
Nickel --
Potassium --
Selenium --
Sodium --
Thallium --
Zinc --

Notes:
Bolded value = Result exceeds screening limit

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

Parameter MCL
(mg/L)

EP-120 EP-120 EP-120 EP-120 EP-120 EP-120 EP-120 EP-120 EP-120 EP-120 EP-120 EP-120 EP-120 EP-120

2/20/2004 8/23/2004 2/4/2005 10/12/2005 2/9/2006 8/14/2006 1/25/2007 8/9/2007 2/8/2008 9/15/2008 3/4/2009 8/11/2009 9/21/2010 3/1/2011

-- -- -- -- -- -- -- -- -- -- -- -- 2.09 0.693
-- -- -- -- -- -- -- -- -- -- -- -- <0.05 0.130

0.31 0.29 0.2 0.211 0.241 0.21 0.181 0.208 0.159 0.201 0.236 0.244 0.203 0.376 J
-- -- -- -- -- -- -- -- -- -- -- -- -- 0.0487

0.0018 <0.001 0.0013 <0.001 <0.001 0.002 <0.0004 <0.0014 <0.0004 <0.0011 0.004 <0.000303 <0.005 0.00259
-- -- -- -- -- -- -- -- -- -- -- -- 96.5 91.7

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.0014 0.001 <0.0005 0.014 <0.018 UJ 0.017 <0.01 0.00538
-- -- -- -- -- -- -- -- -- -- -- -- -- 0.00215 J

0.019 0.015 0.014 <0.01 0.02 0.026 0.038 0.016 0.016 0.203 0.121 0.056 0.032 0.0217
<0.1 <0.1 <0.1 0.11 <0.03 0.113 0.325 0.238 0.34 J 11 9.3 4.95 1.61 0.659

<0.001 <0.001 <0.001 <0.01 <0.003 <0.005 <0.00167 <0.0074 <0.0036 <0.0046 0.035 0.016 0.017 0.00997
-- -- -- -- -- -- -- -- -- -- -- -- 55.1 59.6
-- -- -- -- -- -- -- -- -- -- -- -- 0.095 0.054
-- -- -- -- -- -- -- -- -- -- -- -- -- 0.0000530 J
-- -- -- -- -- -- -- -- -- -- -- -- -- 0.256 J
-- -- -- -- -- -- -- -- -- -- -- -- -- 0.00176 J
-- -- -- -- -- -- -- -- -- -- -- -- 20.2 26.2

0.036 0.055 0.052 0.013 0.058 0.232 J <0.00163 0.097 <0.052 UJ 0.061 0.035 0.045 <0.02 0.101 J
-- -- -- -- -- -- -- -- -- -- -- -- 543 687
-- -- -- -- -- -- -- -- -- -- -- -- -- 0.0144

0.2 0.21 J 0.25 0.18 0.17 0.046 0.049 0.011 0.022 0.244 0.174 <0.068 UJ -- 0.0273

-- -- -- -- -- -- -- -- -- -- -- -- <0.05 --
-- -- -- -- -- -- -- -- -- -- -- -- <0.02 0.125
-- -- -- -- -- -- -- -- -- -- -- -- 0.2 0.315
-- -- -- -- -- -- -- -- -- -- -- -- -- 0.0435
-- -- -- -- -- -- -- -- -- -- -- -- <0.005 0.00279
-- -- -- -- -- -- -- -- -- -- -- -- 94.2 --
-- -- -- -- -- -- -- -- -- -- -- -- <0.001 0.00377 J
-- -- -- -- -- -- -- -- -- -- -- -- -- <0.00136
-- -- -- -- -- -- -- -- -- -- -- -- 0.012 0.0105
-- -- -- -- -- -- -- -- -- -- -- -- <0.01 <0.101
-- -- -- -- -- -- -- -- -- -- -- -- <0.005 <0.000733
-- -- -- -- -- -- -- -- -- -- -- -- 51.3 --
-- -- -- -- -- -- -- -- -- -- -- -- 0.005 --
-- -- -- -- -- -- -- -- -- -- -- -- -- <4.2e-005
-- -- -- -- -- -- -- -- -- -- -- -- -- 0.142
-- -- -- -- -- -- -- -- -- -- -- -- -- <0.00217
-- -- -- -- -- -- -- -- -- -- -- -- 18.4 --
-- -- -- -- -- -- -- -- -- -- -- -- <0.01 0.0392
-- -- -- -- -- -- -- -- -- -- -- -- 510 --
-- -- -- -- -- -- -- -- -- -- -- -- -- 0.00423
-- -- -- -- -- -- -- -- -- -- -- -- -- 0.0258
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Total Metals (mg/L)
Aluminum --
Antimony 0.006
Arsenic 0.010
Barium 2.000
Cadmium 0.005
Calcium --
Chromium 0.100
Cobalt --
Copper 1.300
Iron --
Lead 0.015
Magnesium --
Manganese --
Mercury 0.002
Molybdenum --
Nickel --
Potassium --
Selenium 0.050
Sodium --
Thallium 0.002
Zinc --
Dissolved Metals (mg/L)
Aluminum --
Antimony --
Arsenic --
Barium --
Cadmium --
Calcium --
Chromium --
Cobalt --
Copper --
Iron --
Lead --
Magnesium --
Manganese --
Mercury --
Molybdenum --
Nickel --
Potassium --
Selenium --
Sodium --
Thallium --
Zinc --

Notes:
Bolded value = Result exceeds screening limit

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

Parameter MCL
(mg/L)

EP-121 EP-121 EP-121 EP-121 EP-121 EP-121 EP-121 EP-121 EP-121 EP-121 EP-121 EP-121 EP-121 EP-121

5/7/2001 8/1/2001 11/19/2001 2/20/2002 5/14/2002 8/20/2002 11/13/2002 5/1/2003 8/11/2003 2/20/2004 8/23/2004 2/4/2005 10/12/2005 2/9/2006

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

0.6 0.6 0.6 0.5 0.6 0.5 0.5 0.5 0.51 0.46 0.4 0.38 0.446 0.435
-- -- -- -- -- -- -- -- -- -- -- -- -- --

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 <0.001 <0.001
-- -- -- -- -- -- -- -- -- -- -- -- -- --

<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
-- -- -- -- -- -- -- -- -- -- -- -- -- --

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.025 <0.01 <0.01 <0.01 <0.01 0.01
0.8 1 1.9 0.4 0.5 J 0.5 0.6 0.3 J <0.1 UJ <0.1 <0.1 <0.1 0.07 <0.03

0.01 <0.003 0.005 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.001 <0.001 <0.001 <0.01 <0.003
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --

0.03 J 0.03 0.03 0.02 J 0.02 0.03 0.02 0.03 0.029 0.029 0.024 0.031 0.028 0.027
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --

0.05 0.02 0.03 <0.02 <0.02 <0.02 0.02 <0.02 <0.02 UJ 0.18 <0.02 UJ 0.11 0.11 0.14

-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- 0.6 0.6 0.6 0.6 0.5 0.5 -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 -- -- -- -- -- -- --
89 81 82 81 88 81 81 -- -- -- -- -- -- --
-- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 -- -- -- -- -- -- --
-- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -- -- -- -- -- -- --
-- <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 -- -- -- -- -- -- --
78 64 67 67 66 62 65 -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --

7.9 11 4.2 6.7 7.2 9 3.3 -- -- -- -- -- -- --
-- 0.03 0.03 0.002 0.03 0.03 0.03 -- -- -- -- -- -- --

656 562 583 573 620 507 537 -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- <0.02 <0.02 0.02 <0.02 <0.02 <0.02 -- -- -- -- -- -- --
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Total Metals (mg/L)
Aluminum --
Antimony 0.006
Arsenic 0.010
Barium 2.000
Cadmium 0.005
Calcium --
Chromium 0.100
Cobalt --
Copper 1.300
Iron --
Lead 0.015
Magnesium --
Manganese --
Mercury 0.002
Molybdenum --
Nickel --
Potassium --
Selenium 0.050
Sodium --
Thallium 0.002
Zinc --
Dissolved Metals (mg/L)
Aluminum --
Antimony --
Arsenic --
Barium --
Cadmium --
Calcium --
Chromium --
Cobalt --
Copper --
Iron --
Lead --
Magnesium --
Manganese --
Mercury --
Molybdenum --
Nickel --
Potassium --
Selenium --
Sodium --
Thallium --
Zinc --

Notes:
Bolded value = Result exceeds screening limit

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

Parameter MCL
(mg/L)

EP-123 EP-123 EP-123 EP-123 EP-123 EP-123 EP-123 EP-123 EP-123 EP-123 EP-123 EP-123 EP-123 EP-123

5/8/2001 7/25/2001 11/12/2001 2/15/2002 5/7/2002 8/14/2002 11/13/2002 5/2/2003 8/11/2003 2/23/2004 8/19/2004 2/7/2005 10/12/2005 2/9/2006

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

1.5 1.7 1.7 1.6 1.5 3 1.9 1.6 1.8 1.5 2.4 1.3 1.56 1.15
-- -- -- -- -- -- -- -- -- -- -- -- -- --

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 <0.001 <0.001
-- -- -- -- -- -- -- -- -- -- -- -- -- --

<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
-- -- -- -- -- -- -- -- -- -- -- -- -- --

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.025 <0.01 <0.01 <0.01 <0.01 <0.01
1.4 0.7 0.1 <0.1 0.2 <0.1 <0.1 <0.1 <0.1 UJ <0.1 <0.1 <0.1 0.08 0.04

0.005 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.001 <0.001 <0.001 <0.01 <0.003
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --

0.08 0.07 J 0.08 0.07 0.06 0.07 0.06 0.07 0.075 0.07 0.075 J 0.055 0.061 0.072
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --

0.03 <0.02 UJ <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 UJ <0.02 0.13 <0.02 0.08 <0.01

-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- 1.7 1.5 1.6 1.6 3 1.9 -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 -- -- -- -- -- -- --
72 50 59 62 59 44 54 -- -- -- -- -- -- --
-- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 -- -- -- -- -- -- --
-- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -- -- -- -- -- -- --
-- <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 -- -- -- -- -- -- --
33 27 32 34 33 28 31 -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
19 15 18 15 21 10 9.7 -- -- -- -- -- -- --
-- 0.07 0.06 0.07 0.07 0.07 0.07 -- -- -- -- -- -- --

597 616 639 644 628 631 535 -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 -- -- -- -- -- -- --
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Total Metals (mg/L)
Aluminum --
Antimony 0.006
Arsenic 0.010
Barium 2.000
Cadmium 0.005
Calcium --
Chromium 0.100
Cobalt --
Copper 1.300
Iron --
Lead 0.015
Magnesium --
Manganese --
Mercury 0.002
Molybdenum --
Nickel --
Potassium --
Selenium 0.050
Sodium --
Thallium 0.002
Zinc --
Dissolved Metals (mg/L)
Aluminum --
Antimony --
Arsenic --
Barium --
Cadmium --
Calcium --
Chromium --
Cobalt --
Copper --
Iron --
Lead --
Magnesium --
Manganese --
Mercury --
Molybdenum --
Nickel --
Potassium --
Selenium --
Sodium --
Thallium --
Zinc --

Notes:
Bolded value = Result exceeds screening limit

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

Parameter MCL
(mg/L)

EP-123 EP-123 EP-123 EP-123 EP-123 EP-123 EP-123 EP-78 EP-78 EP-78 EP-78 EP-78 EP-78 EP-78

8/15/2006 1/25/2007 8/9/2007 2/7/2008 9/12/2008 3/4/2009 8/12/2009 8/13/1997 11/18/1997 2/6/1998 5/14/1998 8/19/1998 11/11/1998 2/18/1999

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

2.19 1.1 2.29 0.981 1.38 0.928 1.04 -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --

<0.001 <0.0004 <0.0014 <0.0004 <0.0011 0.003 <0.000303 -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --

<0.01 0.009 J 0.005 0.01 0.004 J <0.083 UJ 0.005 -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --

0.005 0.004 J 0.003 0.006 0.004 J 0.02 <0.000843 -- -- -- -- -- -- --
0.078 0.058 0.183 0.062 0.042 <0.311 UJ <0.000872 -- -- -- -- -- -- --

<0.005 <0.00167 <0.0074 <0.0036 <0.0046 UJ <0.00326 <0.00326 -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --

0.051 0.212 0.069 0.115 0.067 0.084 0.059 -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --

0.017 0.009 <0.0071 0.006 0.022 0.009 0.003 J -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- 6.3 5.6 5.9 5.6 5.4 6.4 4.7
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
-- -- -- -- -- -- -- 46 <44 61 78 68 29 72
-- -- -- -- -- -- -- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
-- -- -- -- -- -- -- <0.1 <0.1 0.1 J <0.1 <0.1 <0.1 <0.1
-- -- -- -- -- -- -- <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
-- -- -- -- -- -- -- 26 24 33 40 37 16 38
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- 46 46 57 48 56 37 77
-- -- -- -- -- -- -- 0.4 0.2 0.2 0.2 0.3 0.7 0.2
-- -- -- -- -- -- -- 492 381 483 669 658 406 606
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- 0.02 <0.02 <0.02 <0.02 0.03 0.03 0.03
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Total Metals (mg/L)
Aluminum --
Antimony 0.006
Arsenic 0.010
Barium 2.000
Cadmium 0.005
Calcium --
Chromium 0.100
Cobalt --
Copper 1.300
Iron --
Lead 0.015
Magnesium --
Manganese --
Mercury 0.002
Molybdenum --
Nickel --
Potassium --
Selenium 0.050
Sodium --
Thallium 0.002
Zinc --
Dissolved Metals (mg/L)
Aluminum --
Antimony --
Arsenic --
Barium --
Cadmium --
Calcium --
Chromium --
Cobalt --
Copper --
Iron --
Lead --
Magnesium --
Manganese --
Mercury --
Molybdenum --
Nickel --
Potassium --
Selenium --
Sodium --
Thallium --
Zinc --

Notes:
Bolded value = Result exceeds screening limit

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

Parameter MCL
(mg/L)

EP-78 EP-78 EP-78 EP-78 EP-78 EP-78 EP-78 EP-78 EP-78 EP-78 EP-78 EP-78 EP-78 EP-78

5/11/1999 8/9/1999 10/31/1999 1/28/2000 5/2/2000 8/9/2000 11/9/2000 2/15/2001 5/14/2001 7/25/2001 11/12/2001 2/15/2002 5/7/2002 8/14/2002

-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- 5.2 4.6 4.8 4 3.5 3.8 3.7 3.9 3.5 4.1 3.6 3 3.7
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- <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
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- <0.01 <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 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
-- 0.3 <0.1 0.6 0.2 0.5 <0.1 0.1 0.9 J 0.5 J 0.2 0.2 0.4 0.2
-- 0.007 J <0.003 0.009 0.004 0.006 0.01 <0.003 0.01 0.007 <0.003 0.005 0.009 0.005
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- 0.6 J 0.3 0.2 0.2 0.5 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.6
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- 0.03 <0.02 0.04 0.02 0.03 <0.02 0.05 0.06 0.04 0.02 <0.02 <0.03 <0.02

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

5.9 5.9 -- -- -- -- -- -- -- 3.4 4.2 3.5 3.2 3.8
-- -- -- -- -- -- -- -- -- -- -- -- -- --

<0.005 <0.005 -- -- -- -- -- -- -- <0.005 <0.005 <0.005 <0.005 <0.005
76 31 51 73 69 51 68 72 85 61 70 69 65 33

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

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

<0.003 <0.003 -- -- -- -- -- -- -- <0.003 <0.003 <0.003 <0.003 <0.003
44 18 29 35 35 24 33 34 40 32 37 39 37 19
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
74 39 47 54 48 53 48 48 52 53 63 57 66 36
0.2 0.7 -- -- -- -- -- -- -- 0.3 0.2 0.2 0.2 0.6
600 447 393 604 587 376 495 499 575 621 663 639 578 426
-- -- -- -- -- -- -- -- -- -- -- -- -- --

0.03 <0.02 -- -- -- -- -- -- -- <0.02 <0.02 <0.02 <0.02 <0.02
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Total Metals (mg/L)
Aluminum --
Antimony 0.006
Arsenic 0.010
Barium 2.000
Cadmium 0.005
Calcium --
Chromium 0.100
Cobalt --
Copper 1.300
Iron --
Lead 0.015
Magnesium --
Manganese --
Mercury 0.002
Molybdenum --
Nickel --
Potassium --
Selenium 0.050
Sodium --
Thallium 0.002
Zinc --
Dissolved Metals (mg/L)
Aluminum --
Antimony --
Arsenic --
Barium --
Cadmium --
Calcium --
Chromium --
Cobalt --
Copper --
Iron --
Lead --
Magnesium --
Manganese --
Mercury --
Molybdenum --
Nickel --
Potassium --
Selenium --
Sodium --
Thallium --
Zinc --

Notes:
Bolded value = Result exceeds screening limit

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

Parameter MCL
(mg/L)

EP-78 EP-78 EP-78 EP-78 EP-78 EP-78 EP-78 EP-78 EP-78 EP-78 EP-78 EP-78 EP-78 EP-78

11/13/2002 2/19/2003 5/2/2003 8/11/2003 2/20/2004 8/19/2004 2/7/2005 10/12/2005 2/9/2006 8/15/2006 2/7/2008 9/12/2008 3/4/2009 8/11/2009

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

3.6 3.2 3.4 3.4 2.7 3 2.7 2.72 2.49 2.91 2.19 2.05 2 1.94
-- -- -- -- -- -- -- -- -- -- -- -- -- --

<0.005 <0.005 <0.005 <0.005 <0.001 0.001 0.001 <0.001 <0.001 <0.001 0.002 <0.0011 0.003 0.001 J
-- -- -- -- -- -- -- -- -- -- -- -- -- --

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.0005 <0.00201 <0.000583 <0.000583
-- -- -- -- -- -- -- -- -- -- -- -- -- --

<0.03 <0.03 <0.03 <0.025 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.005 0.002 J 0.027 0.004 J
0.1 0.2 <0.1 <0.1 UJ <0.1 <0.1 0.18 0.05 <0.03 0.069 0.069 0.139 <0.038 UJ 0.015

<0.003 <0.003 <0.003 <0.003 <0.001 <0.001 0.0014 <0.01 <0.003 <0.005 <0.0036 <0.0046 UJ <0.00326 <0.00326
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --

0.3 0.2 0.2 0.19 0.14 0.44 J 0.19 0.292 0.175 0.322 0.202 0.249 0.169 0.183
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --

0.02 <0.02 <0.02 <0.02 UJ 0.17 0.15 <0.02 0.1 <0.01 0.027 0.008 0.015 0.01 <0.012 UJ

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

3.6 -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --

<0.005 -- -- -- -- -- -- -- -- -- -- -- -- --
58 -- -- -- -- -- -- -- -- -- -- -- -- --

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

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

<0.003 -- -- -- -- -- -- -- -- -- -- -- -- --
32 -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
44 -- -- -- -- -- -- -- -- -- -- -- -- --
0.4 -- -- -- -- -- -- -- -- -- -- -- -- --
448 -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --

<0.02 -- -- -- -- -- -- -- -- -- -- -- -- --



Table 3

Historical Groundwater Sample Results
Fines Pile / Ephemeral Pond 

Former ASARCO Smelter Site
El Paso, TX

 Table 3_Historical_FinesPileGW_09062012.xlsx Page 12 of 12

Total Metals (mg/L)
Aluminum --
Antimony 0.006
Arsenic 0.010
Barium 2.000
Cadmium 0.005
Calcium --
Chromium 0.100
Cobalt --
Copper 1.300
Iron --
Lead 0.015
Magnesium --
Manganese --
Mercury 0.002
Molybdenum --
Nickel --
Potassium --
Selenium 0.050
Sodium --
Thallium 0.002
Zinc --
Dissolved Metals (mg/L)
Aluminum --
Antimony --
Arsenic --
Barium --
Cadmium --
Calcium --
Chromium --
Cobalt --
Copper --
Iron --
Lead --
Magnesium --
Manganese --
Mercury --
Molybdenum --
Nickel --
Potassium --
Selenium --
Sodium --
Thallium --
Zinc --

Notes:
Bolded value = Result exceeds screening limit

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

Parameter MCL
(mg/L)

EP-78 EP-78 EP-78

9/21/2010 3/1/2011 7/28/2011

0.061 0.0214 J 0.36
<0.05 0.0262 0.0265
1.93 1.87 1.81

-- 0.0395 0.0466
<0.005 <0.000854 <0.000854

88.2 81.5 84.8
<0.01 <0.0014 <0.0014

-- <0.00136 <0.00136
0.007 0.00207 J <0.002
0.519 <0.101 0.439

<0.005 0.00154 J 0.00398 J
50.2 49.2 51.7

<0.005 0.00301 J 0.0209 J
-- <0.00013 <0.00013
-- 0.376 0.344
-- <0.00217 <0.00217

43.3 44.8 44.1
0.164 0.166 0.133
604 679 627
-- <0.000693 <0.000693
-- 0.00737 J 0.0207 J

<0.05 -- <0.0225
<0.02 0.027 0.0249

1.9 2.29 1.81
-- 0.0382 0.0364

<0.005 <0.000854 <0.000854
87.9 -- 81.8

<0.001 <0.0014 <0.0014
-- <0.00136 <0.00136

0.005 0.00142 J 0.01
<0.01 <0.101 <0.101

<0.005 <0.000733 <0.000733
50 -- 53.2

<0.0025 -- <0.0116
-- <0.00013 <0.00013
-- 0.364 0.349
-- <0.00217 <0.00217
41 -- 44.7

0.158 0.161 0.131
600 -- 640
-- <0.000693 <0.000693
-- 0.00876 J <0.00355



Table 4

Summary of Slag Test Data
Fines Pile / Ephemeral Pond

Former ASARCO Smelter Site
El Paso, TX

 Table 4 -Slag_Study_RRR_11152012.xlsx Page 1 of 1

TCLP Limits

Total
(mg/kg)

TCLP
(mg/L)

SPLP
(mg/L)

Total
(mg/kg)

TCLP
(mg/L)

SPLP
(mg/L)

Total
(mg/kg)

TCLP
(mg/L)

SPLP
(mg/L)

Total
(mg/kg)

TCLP
(mg/L)

SPLP
(mg/L)

Total
(mg/kg)

TCLP
(mg/L)

SPLP
(mg/L)

Arsenic 5 85.1 <0.10 <0.01 127 <0.10 <0.01 404 <0.01 <0.1 502 <0.01 <0.01 656 <0.01 <0.01
Barium 100 33.4 1.14 0.307 90.8 1.06 0.278 506 1.19 0.24 355 0.934 0.258 450 0.787 0.272
Cadmium 1 8.49 <0.05 0.015 9.17 <0.05 0.012 31.3 0.25 0.345 42.2 0.347 0.515 57.4 0.583 0.684
Chromium 5 53.4 0.689 <0.01 52.1 0.6770 <0.012 69.8 <0.01 <0.01 91.6 <0.01 <0.01 149 <0.01 <0.01
Lead 5 663 1.64 <0.01 938 1.35 <0.01 2,770 12.2 1.51 3,250 14.5 1.23 3,910 20.7 1.31
Mercury 0.2 <0.20 <0.002 <0.0002 <0.20 <0.002 <0.0002 0.21 <0.002 <0.0002 0.28 <0.002 <0.0002 0.5 <0.002 <0.0002
Selenium 1 <1.0 <0.10 <0.01 <1.0 <0.10 <0.01 <1.00 <0.01 <0.01 <1.00 <0.01 <0.01 <1.00 <0.001 <0.01
Silver 5 <2.0 <0.10 <0.05 <2.0 <0.10 <0.05 11.1 <0.01 <0.05 7.74 <0.01 <0.05 11.3 <0.001 <0.05

Notes:
Bolded value = Result exceeds screening limit

= Result exceeds TCLP RCRA Hazardous Waste Levels (based on TAC 335.521 Appendix 1)
Composite #1 = 20 surface and near-surface samples collected in November 2002
Composite #2 = 20 surface and near-surface samples collected in December 2002
mg/kg = milligrams per kilogram; mg/L = milligrams per liter
Sample ID = [boring location]-[soil boring ID]-[sample depth (feet below ground surface)]
TCLP = Toxicity Characteristic Leaching Procedure
Total = Total Metals Analysis
< = Analyte not detected above listed sample detection limit (SDL)

Composite #2
Slag

December 2002Parameter

Composite #1

RCRA Hazardous 
Waste
(mg/L)

Slag
November 2002 November 2002 November 2002 November 2002

Composite #1 Composite #1 Composite #1
No. 100 Sieve No. 200 Sieve < No. 200 Sieve



Table 5

Soil Boring Results
Fines Pile / Ephemeral Pond

Former ASARCO Smelter Site
El Paso, TX

 T a b l e  5  F i n e s P i l e _ 0 9 0 6 2 0 1 2 . x l s x Page 1 of 6

TCLP Limits

Antimony -- 13.5 0.0433 0.0132 34.5 0.0387 0.0163 106 0.188 0.0728
Arsenic 5 213 0.0120 <0.0035 392 0.00832 J 0.02 997 0.542 0.246
Barium 100 93.2 0.282 <0.0808 UJ 235 0.105 <0.0946 UJ 159 <0.0313 UJ <0.0702 UJ
Cadmium 1 27.4 0.0766 0.0519 37.6 0.183 0.113 32.7 0.0536 0.0516
Chromium 5 91.1 0.00352 J <0.0011 97.3 0.0052 J <0.00611 UJ 72.3 J <0.00275 UJ <0.00728 UJ
Cobalt -- 94.1 0.0225 0.0208 95.8 0.0673 0.0567 225 0.118 0.109
Copper -- 11,100 48.9 17 20,000 115 13.2 8,560 11.8 8.08
Iron -- 267,000 0.8480 0.0668 J 199,000 0.141 J 0.483 236,000 0.644 UJ 0.589 UJ
Lead 5 685 0.0630 <0.0033 1,270 0.0519 0.0105 1,770 2.36 0.306
Mercury 0.2 <0.0117 <0.00013 UJ <0.00013 <0.0123 <0.00013 UJ <0.00013 0.0486 J <0.00013 UJ <0.00013 UJ
Molybdenum -- 1,180 0.0391 0.0979 J 1,440 0.0315 0.074 J 839 <0.0025 <0.0025
Nickel -- 188 0.334 0.284 J 204 0.493 0.336 J 63.2 J 0.17 0.144
Selenium 1 17.8 0.0185 0.00591 J 16.4 0.0152 <0.0042 4.53 0.00614 J <0.0042
Silver 5 19.5 <0.001 <0.001 28.4 <0.001 <0.001 10.1 <0.001 <0.001 UJ
Zinc -- 6,540 11.5 9.79 7,450 45.4 47.2 27,400 8.32 8.84

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

Parameter

FP-SB01-20-21

Total
(mg/kg)

TCLP
(mg/L)

SPLP
(mg/L)

FP-SB01-35-36

SlagSlag Slag

Total
(mg/kg)

TCLP
(mg/L)

SPLP
(mg/L)

FP-SB01-5-6

Total
(mg/kg)

TCLP
(mg/L)

SPLP
(mg/L)

6/29/2011 6/29/2011RCRA Haz Waste
(mg/L)

6/29/2011



Table 5

Soil Boring Results
Fines Pile / Ephemeral Pond

Former ASARCO Smelter Site
El Paso, TX

 T a b l e  5  F i n e s P i l e _ 0 9 0 6 2 0 1 2 . x l s x Page 2 of 6

TCLP Limits

Antimony --
Arsenic 5
Barium 100
Cadmium 1
Chromium 5
Cobalt --
Copper --
Iron --
Lead 5
Mercury 0.2
Molybdenum --
Nickel --
Selenium 1
Silver 5
Zinc --

Notes:
mg/kg = milligrams per kilogram; mg/L =   
RCRA = Resource Conservation and Reco  
Sample ID = [boring location]-[soil boring      
TCLP = Toxicity Characteristic Leaching 
Total = Total Metals Analysis
"--" = Not applicable
< = Analyte not detected above listed samp    
J = Estimated value;  UJ = Estimated repo  

Parameter RCRA Haz Waste
(mg/L)

FP-SB01-47-48 FP-SB01-55-56 FP-SB01-70-71

Alluvium Alluvium Alluvium

6/29/2011 6/29/2011 6/29/2011

143 0.0994 0.0499 89.9 2.81 2.26
388 0.0636 0.0433 256 18.5 8.24
388 0.790 <0.169 UJ 467 71.2 J 65.9
18.4 0.0922 0.00237 J 18.6 0.669 J 0.206 J
99.8 0.00406 J <0.00632 UJ 87.7 5.98 J 17
140 0.0304 <0.001 91.2 2.45 4.02

2,720 5.05 0.288 2,310 54.9 J 12.2
142,000 0.125 J 0.197 J 84,400 6,640 8,840

1,460 0.448 0.0269 1,000 44.5 J 4.45
0.0363 J <0.00013 UJ <0.00013 0.583 <0.0136 <0.00933

629 0.0262 0.206 J 383 1.42 J 1.18 J
37.6 0.0407 <0.002 33.9 3.48 10.7
4.48 0.00567 J <0.0042 5.75 0.607 J <0.217
6.05 <0.001 <0.001 5.72 <0.126 <0.12

5,810 5.93 0.263 4,230 80 J 27.6

FP-SB01-45-46

SLAG

Total
(mg/kg)

TCLP
(mg/L)

SPLP
(mg/L)

6/29/2011
Total

(mg/kg)
Total

(mg/kg)
Total

(mg/kg)



Table 5

Soil Boring Results
Fines Pile / Ephemeral Pond

Former ASARCO Smelter Site
El Paso, TX

 T a b l e  5  F i n e s P i l e _ 0 9 0 6 2 0 1 2 . x l s x Page 3 of 6

TCLP Limits

Antimony --
Arsenic 5
Barium 100
Cadmium 1
Chromium 5
Cobalt --
Copper --
Iron --
Lead 5
Mercury 0.2
Molybdenum --
Nickel --
Selenium 1
Silver 5
Zinc --

Notes:
mg/kg = milligrams per kilogram; mg/L =   
RCRA = Resource Conservation and Reco  
Sample ID = [boring location]-[soil boring      
TCLP = Toxicity Characteristic Leaching 
Total = Total Metals Analysis
"--" = Not applicable
< = Analyte not detected above listed samp    
J = Estimated value;  UJ = Estimated repo  

Parameter RCRA Haz Waste
(mg/L)

369 0.59 0.26 61.6 0.0692 0.026 53.4 0.0665 0.0175
1,770 0.427 0.102 250 0.0127 0.0227 224 0.0153 0.0285
152 <0.0176 UJ <0.0347 UJ 1,030 <0.0239 UJ <0.0682 UJ 1,250 <0.012 UJ <0.0713 UJ
49.9 0.139 0.00355 J 20 0.0358 0.00047 J 27.3 0.031 <0.00034
122 J <0.00395 UJ <0.00311 UJ 71 J <0.00389 UJ <0.00609 UJ 109 J <0.0032 UJ <0.00278 UJ
185 0.146 0.0138 195 0.0979 0.00128 J 302 0.107 <0.001

15,700 23.7 0.727 8,290 4.35 0.0635 6,370 3.66 0.0298
229,000 0.18 UJ 0.702 UJ 284,000 0.0793 UJ 0.135 UJ 279,000 <0.0503 0.0614 UJ

2,760 1.26 0.0975 444 0.0247 0.00463 J 398 0.0287 0.00419 J
0.389 <0.00013 UJ 0.000169 J <0.0122 <0.00013 UJ 0.000275 J 0.0139 J <0.00013 UJ 0.000191 J
1,060 0.0169 0.0426 1,030 0.0376 0.063 1,780 0.399 0.374
58.9 J 0.205 <0.0218 UJ 29.1 J 0.0479 <0.00255 UJ 34.9 J 0.0477 <0.002
4.97 0.0103 J 0.00442 J 46.8 0.0245 J 0.025 42.3 0.0864 J 0.0347
35.2 <0.001 0.00227 J 9.65 <0.001 <0.001 UJ 8.1 <0.001 <0.001 UJ

13,900 12.8 0.643 25,700 9.66 <0.112 UJ 29,000 8.18 <0.0771 UJ

Total
(mg/kg)

TCLP
(mg/L)

SPLP
(mg/L)

8/11/2011

FP-SB02-20-21 FP-SB02-40-41

Slag Slag Slag

FP-SB02-5-6

Total
(mg/kg)

TCLP
(mg/L)

SPLP
(mg/L)

Total
(mg/kg)

TCLP
(mg/L)

SPLP
(mg/L)

8/11/2011 8/11/2011



Table 5

Soil Boring Results
Fines Pile / Ephemeral Pond

Former ASARCO Smelter Site
El Paso, TX

 T a b l e  5  F i n e s P i l e _ 0 9 0 6 2 0 1 2 . x l s x Page 4 of 6

TCLP Limits

Antimony --
Arsenic 5
Barium 100
Cadmium 1
Chromium 5
Cobalt --
Copper --
Iron --
Lead 5
Mercury 0.2
Molybdenum --
Nickel --
Selenium 1
Silver 5
Zinc --

Notes:
mg/kg = milligrams per kilogram; mg/L =   
RCRA = Resource Conservation and Reco  
Sample ID = [boring location]-[soil boring      
TCLP = Toxicity Characteristic Leaching 
Total = Total Metals Analysis
"--" = Not applicable
< = Analyte not detected above listed samp    
J = Estimated value;  UJ = Estimated repo  

Parameter RCRA Haz Waste
(mg/L)

249 0.389 0.168 88.4 0.213 0.138 J 149 0.147 0.0549
942 0.138 0.0236 811 J 0.0377 0.038 J 1,360 0.0343 0.0196
216 <0.0123 UJ <0.0673 UJ 405 J <0.0196 UJ <0.0594 UJ 115 <0.0633 UJ <0.0443 UJ
38.9 0.0959 0.018 26.6 J 0.138 J 0.00515 J 24.5 0.152 0.0788

69.5 J <0.00247 UJ <0.00223 UJ 63.1 J <0.00185 UJ <0.00375 UJ 39.7 J <0.00219 UJ <0.00369 UJ
217 0.0572 0.0198 199 0.0443 0.00242 J 116 0.124 0.0523

7,990 8.84 0.383 7,470 J 6.39 0.0519 J 8,100 26.2 8.42
250,000 <0.0503 0.113 UJ 251,000 <0.0503 UJ 0.0841 UJ 250,000 0.228 UJ 0.111 UJ

3,000 3.79 0.0216 1,760 J 0.556 0.00807 J 2,080 4.61 0.559
0.0291 J <0.00013 UJ 0.000175 J 0.225 J <0.00013 UJ <0.00013 UJ 0.0276 J <0.00013 UJ 0.000145 J

1,150 0.00752 J 0.00827 J 1,470 0.0171 0.236 J 1,490 <0.0025 <0.0025
63.6 J 0.105 0.042 78.8 J 0.0694 <0.00851 UJ 39.6 J 0.15 0.0748
5.36 0.0173 J 0.00488 J 7.13 J 0.0185 J 0.015 J 4.75 0.0161 J <0.0042
10.5 <0.001 <0.001 UJ 8.37 J <0.001 <0.001 UJ 12 <0.001 <0.001 UJ

29,700 14.2 3.33 29,300 J 18.7 0.435 J 51,400 100 41.4

FP-SB03-8-10

Total
(mg/kg)

TCLP
(mg/L)

SPLP
(mg/L)

FP-SB03-23-25 FP-SB03-35-37

Slag Slag Slag

SPLP
(mg/L)

Total
(mg/kg)

TCLP
(mg/L)

SPLP
(mg/L)

Total
(mg/kg)

TCLP
(mg/L)

8/15/2011 8/15/2011 8/15/2011



Table 5

Soil Boring Results
Fines Pile / Ephemeral Pond

Former ASARCO Smelter Site
El Paso, TX

 T a b l e  5  F i n e s P i l e _ 0 9 0 6 2 0 1 2 . x l s x Page 5 of 6

TCLP Limits

Antimony --
Arsenic 5
Barium 100
Cadmium 1
Chromium 5
Cobalt --
Copper --
Iron --
Lead 5
Mercury 0.2
Molybdenum --
Nickel --
Selenium 1
Silver 5
Zinc --

Notes:
mg/kg = milligrams per kilogram; mg/L =   
RCRA = Resource Conservation and Reco  
Sample ID = [boring location]-[soil boring      
TCLP = Toxicity Characteristic Leaching 
Total = Total Metals Analysis
"--" = Not applicable
< = Analyte not detected above listed samp    
J = Estimated value;  UJ = Estimated repo  

Parameter RCRA Haz Waste
(mg/L)

102 0.189 0.0962 92.5 0.116 0.0598 110 0.135 0.0592
987 0.0605 0.0288 864 0.0377 0.0152 272 0.00886 J 0.00883 J

1,240 <0.129 UJ <0.0519 UJ 375 <0.13 UJ <0.0706 UJ 727 0.251 <0.107 UJ
29.6 0.127 0.00639 26.3 0.0678 0.0459 14.5 0.0243 0.00848

79.2 J <0.00294 UJ <0.00251 UJ 47.2 J <0.00266 UJ <0.00377 UJ 83.5 J <0.0059 UJ <0.00577 UJ
171 0.0464 0.00491 J 179 0.0443 0.0365 134 0.0521 0.0279

8,400 10.6 0.0785 6,660 14 3.61 13,200 23.8 2.07
260,000 1.78 0.0726 UJ 249,000 2.06 0.189 UJ 263,000 2.58 0.387 UJ

2,160 0.935 0.00725 J 1,720 1.75 0.106 973 0.541 0.0448
0.114 J <0.00013 UJ <0.00013 UJ 0.0159 J <0.00013 UJ <0.00013 UJ <0.0124 <0.00013 UJ <0.00013 UJ
1,280 0.00814 J 0.0916 1,280 <0.0025 <0.0025 2,260 0.0046 J 0.0149
59.9 J 0.076 <0.0118 UJ 58.3 J 0.0889 0.0594 47.4 J 0.15 0.0835
7.68 0.012 J 0.00994 J 6.7 0.00872 J <0.0042 11.4 0.00991 J 0.00694 J
13.8 <0.001 <0.001 UJ 8.83 <0.001 <0.001 UJ 13.9 <0.001 <0.001 UJ

28,700 14.8 0.426 42,300 24.8 15.1 15,600 7.04 2.37

Total
(mg/kg)

TCLP
(mg/L)

SPLP
(mg/L)

Total
(mg/kg)

TCLP
(mg/L)

SPLP
(mg/L)

Total
(mg/kg)

TCLP
(mg/L)

SPLP
(mg/L)

8/15/2011 8/16/2011 8/16/2011

FP-SB04-5-10 FP-SB04-23-25 FP-SB04-33-34

Slag Slag Slag



Table 5

Soil Boring Results
Fines Pile / Ephemeral Pond

Former ASARCO Smelter Site
El Paso, TX

 T a b l e  5  F i n e s P i l e _ 0 9 0 6 2 0 1 2 . x l s x Page 6 of 6

TCLP Limits

Antimony --
Arsenic 5
Barium 100
Cadmium 1
Chromium 5
Cobalt --
Copper --
Iron --
Lead 5
Mercury 0.2
Molybdenum --
Nickel --
Selenium 1
Silver 5
Zinc --

Notes:
mg/kg = milligrams per kilogram; mg/L =   
RCRA = Resource Conservation and Reco  
Sample ID = [boring location]-[soil boring      
TCLP = Toxicity Characteristic Leaching 
Total = Total Metals Analysis
"--" = Not applicable
< = Analyte not detected above listed samp    
J = Estimated value;  UJ = Estimated repo  

Parameter RCRA Haz Waste
(mg/L)

EPH-SB01-15-16 EPH-SB01-30-31 EPH-SB02-15-18 EPH-SB02-33-34

Alluvium Alluvium Alluvium Alluvium

6/28/2011 6/28/2011 6/28/2011 6/28/2011

34.6 0.0805 0.0689 2.96 2.42 0.952 J 0.695 J
383 0.0305 0.13 26.1 J 20.8 24.7 17.6
184 1.53 <0.17 UJ 179 J 46.8 87.2 39.4
20.4 0.181 0.0139 3.49 J 0.315 J 0.292 J 0.145 J
45.9 0.0147 <0.00524 UJ 9.47 6.72 18.2 6.32
149 0.0816 0.00422 J 5.69 2.21 4.86 1.79

1,410 1.36 0.116 80 J 11.4 24.4 4.79
73,400 4.86 0.551 10,800 4,720 11,500 4,570

723 2.8 0.11 107 J 10.5 7.88 2.32
0.0369 J <0.00013 UJ 0.000156 J 0.27 <0.0159 <0.00958 <0.013

67.5 0.0068 J 0.054 J 4.26 1.67 J 3.02 0.598 J
115 0.21 0.00889 J 8.68 2.93 33.7 9.34
4.11 0.00653 J <0.0042 0.296 J 2.72 0.395 J <0.207
1.65 <0.001 <0.001 <0.16 0.321 J <0.115 <0.115

5,180 7.62 0.519 159 J 36.7 85.6 10.8

Total
(mg/kg)

TCLP
(mg/L)

Total
(mg/kg)

Total
(mg/kg)

SPLP
(mg/L)

6/28/2011
Total

(mg/kg)
Total

(mg/kg)

EPH-SB01-10-11

Slag



Table 6

Groundwater Sample Results
Fines Pile and Ephemeral Pond 
Former ASARCO Smelter Site

El Paso, TX

 T a b l e  6 _ F i n e s P i l e G W _ 0 9 0 6 2 0 1 2 . x l s x  Page 1 of 1

FP-01 EPH-01 EPH-02 EP-78 EP-120

Temp GW Temp GW Temp GW GW GW
6/30/2011 6/29/2011 6/29/2011 8/30/2011 8/30/2011

Aluminum -- 42,600 2.97 301 0.0684 0.188
Antimony 0.006 0.0539 0.0688 <0.00161 UJ 0.0245 0.138
Arsenic 0.010 0.106 1.25 1.76 J 1.98 0.265
Barium 2.000 0.841 0.142 7.16 J 0.0365 0.039
Cadmium 0.005 0.00137 J <0.000854 0.00497 J <0.000854 <0.000854
Calcium -- 1,150,000 96.4 6,940 75.7 82.6
Chromium 0.100 0.114 0.00356 J 0.539 J 0.00573 0.00445 J
Cobalt -- 0.0246 0.00156 J 0.15 J <0.00136 <0.00136
Copper 1.300 0.126 0.0279 0.344 J < 0.002 0.0114
Iron -- 46.5 3.04 317 0.11 J 0.144 J
Lead 0.015 0.0543 0.0271 0.297 J 0.00127 J 0.00295 J
Magnesium -- 252,000 55.9 1,600 48.9 55.8
Manganese -- 1,460 0.0952 8.27 J <0.0116 <0.0116
Mercury 0.002 0.000132 <0.000130 0.000186 J <0.00013 0.000142 J
Molybdenum -- 0.222 0.236 0.167 J 0.334 0.101
Nickel -- 0.129 0.0029 J 0.939 J 0.0049 J <0.00217
Potassium -- 36,800 55 56.4 J 40.2 16.5
Selenium 0.050 0.057 0.0994 0.0728 J 0.122 0.0267
Sodium -- 572,000 573 828 636 665
Thallium 0.002 <0.000693 <0.000693 0.00393 <0.000693 <0.000693
Zinc -- 0.27 0.0513 0.97 J <0.00355 0.0117 J

Aluminum -- 537 <0.0225 3.96 <0.0225 <0.0225
Antimony -- 0.105 0.0637 0.00442 J 0.0241 0.139
Arsenic -- 0.0346 1.28 0.896 J 1.96 0.268
Barium -- 0.0468 0.0755 0.0712 J 0.0351 0.0375
Cadmium -- <0.000854 <0.000854 <0.000854 UJ <0.000854 <0.000854
Calcium -- 68100 71.1 62.9 75.1 83.3
Chromium -- 0.00162 J <0.00140 0.00545 J <0.0014 0.00356 J
Cobalt -- 0.00193 J <0.00136 0.00409 J <0.00136 <0.00136
Copper -- <0.002 <0.00200 0.00230 J <0.002 0.00773 J
Iron -- 0.74 <0.101 4.25 J <0.101 <0.101
Lead -- 0.00111 J <0.000733 UJ 0.00338 J <0.000733 <0.000733
Magnesium -- 58,200 53.5 38.7 J 48.6 56.1
Manganese -- 0.0389 J 0.0345 J 0.0674 J <0.0116 <0.0116
Mercury -- <0.000130 <0.000130 <0.000130 <0.00013 <0.00013
Molybdenum -- 0.247 0.224 0.42 J 0.338 0.102
Nickel -- 0.0229 <0.00217 0.0197 J <0.00217 <0.00217
Potassium -- 28500 53.8 12.3 J 39.9 17.1
Selenium -- 0.0573 0.101 0.0757 J 0.128 0.0276
Sodium -- 683,000 609 792 -- --
Thallium -- <0.000693 <0.000693 <0.000693 <0.000693 <0.000693
Zinc -- 0.00495 J <0.0102 UJ 0.0133 J <0.00355 0.0102 J

Notes:
Bolded value = Result exceeds screening limit

'= Result exceeds MCL
Temp GW = Sample collected from temporary monitoring well; GW = Groundwater sample
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)

Parameter MCL
(mg/L)
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EP-120
WL=3764.84 feet (8/11)
K=1.3 feet/day
As Total=0.3 mg/L (4/11)
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K=0.8 feet/day
As Total=0.6 mg/L (8/09)
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Raba-Kistner

6/28/20116/28/2011

HSA

Auger

EPH-01NA

Bill Copeland

ft

NA

Dereck Denuez
35

Temporary 2-inch PVC well installed to collect grab groundwater sample.

Static depth to water 26.1’ bgs.  Temporary Well removed 6/29/11.

EPH-SB01-0-5

EPH-SB01-0-6

EPH-SB01-10-11

EPH-SB01-11-15

EPH-SB01-15-16

EPH-SB01-15-20

(0.0 - 5.0') Dark gray to black, alluvium, sand, medium
grained, some (21-35%) clay, well-sorted,  moist

(5.0 - 15.0') Black, slag,sand and gravel, angular gravel to
2'',poorly sorted, dry

(15.0 - 25.0') Dark gray, alluvium, medium sand,  well-
sorted, and (36-50%) clay,  some (21-35%) gravel, very stiff,

med plasticity,  wet
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Temporary 2-inch PVC well installed to collect grab groundwater sample.
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(25.0 - 27.0') Dark gray, alluvium, clay, and (36-50%) fine
grained sand, interbedded, soft, well-sorted sand, very stiff
clay, medium plasticity clay

(27.0 - 34.0') Same as above, gravelly sand, angular gravel,
medium to coarse sand

(34.0 - 35.0') Light gray, alluvium, sand, some (21-35%)
gravel, angular, poorly-sorted,  very dense,  wet
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(0.0 - 5.0') Black, alluvium with slag, sand, medium grained,
trace (< 10%) fine gravel to 1/4'' diameter, well-sorted,  dry

(5.0 - 10.0') Tan and black, alluvium with slag, sand, some
(21-35%) gravel to 1/2'' diameter, rounded, poorly-sorted,
very dense,  dry

(10.0 - 30.0') Tan, alluvium, fine to coarse sand, some (21-
35%) subangular gravel to 3'' diameter,  little (10-20%) clay,
poorly-sorted,  very dense,  dry
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Dereck Denuez
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Temporary 2-inch PVC well installed to collect grab groundwater sample.

Static depth to water 25.02’ bgs.  Temporary Well removed 6/29/11.
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EPH-SB02-30-31

EPH-SB02-33-34

(30.0 - 32.0') Same as above, moist

(32.0 - 34.0') Same as above, wet

(34.0 - 34.0') Sandstone
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Temporary 2-inch PVC well installed to collect grab groundwater sample.  

Static depth to water 67.9’ bgs.  Temporary Well removed 6/30/11.
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(0.0 - 5.0') Black, slag, fine to coarse sand, some (21-35%)
gravel to 1'' diameter, angular, poorly-sorted,  loose,  dry

(5.0 - 10.0') Same as above, trace (< 10%) gravel to 1/2''
diameter

(10.0 - 15.0') Same as above, 6'' zone of angular gravel to
1'' diameter

(15.0 - 20.0') Same as above, except zones on scale of
inches of no gravel to little gravel, trace (< 10%) cobbles to
4'' diameter, angular

(20.0 - 25.0') Black, slag, fine to very fine grained sand, 3' of
no gravel, 6'' of little gravel, well-sorted,  medium dense,
dry
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Raba-Kistner

6/29/20116/29/2011

HSA

Auger

FP-01NA

Bill Copeland

ft

NA

Dereck Denuez
75

Temporary 2-inch PVC well installed to collect grab groundwater sample.  

Static depth to water 67.9’ bgs.  Temporary Well removed 6/30/11.
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FP-SB01-26-30

FP-SB01-30-31

FP-SB01-31-35

FP-SB01-35-36

FP-SB01-36-40

FP-SB01-40-41

FP-SB01-45-46

FP-SB01-50-51

(25.0 - 30.0') Same as above, medium dense, about 1 ft.
with trace gravel, 1 ft. of some gravel to 3'' diameter, and 1
ft. of no gravel

(30.0 - 35.0') Black, slag, fine to very fine grained sand, little
gravel to 1'' diameter, 3.5 ft. of no gravel and 0.5 ft. of
crushed slag with gravel, poorly-sorted,  dense,  dry

(35.0 - 40.0') Same as above, medium dense, trace (< 10%)
gravel to 2'' diameter

(40.0 - 45.0') Black, slag, fine to very fine grained sand,
trace (< 10%) gravel to 1'', well-sorted,  loose,  dry

(45.0 - 47.0') Same as above, no gravel, possibly some
alluvial sand grain, medium grain

(47.0 - 48.0') Dark gray, alluvium,Clay, stiff, plastic, dry

(48.0 - 50.0') Tan, alluvium, sand, medium grained, trace (<
10%) gravel to 1/2'' diameter, well-sorted,  dry

(50.0 - 54.0') Tan, alluvium, sand, medium grained, little (10-
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Raba-Kistner

6/29/20116/29/2011

HSA

Auger

FP-01NA

Bill Copeland

ft

NA

Dereck Denuez
75

Temporary 2-inch PVC well installed to collect grab groundwater sample.  

Static depth to water 67.9’ bgs.  Temporary Well removed 6/30/11.

FP-SB01-51-55

FP-SB01-56-58

FP-SB01-60-61

FP-SB01-61-65

FP-SB01-70-71

FP-SB01-71-75

20%) clay, poorly-sorted,  dry

(54.0 - 55.0') Black, slag, gravel (crushed slag)  moist

(55.0 - 55.5') Tan, alluvium, silt, dense, moist, well sorted

(55.5 - 60.0') Tan, alluvium, sand, medium grained,  trace (<
10%) gravel to 2'', trace (< 10%) clay, dense, well-sorted,
dry

(60.0 - 63.0') Light brown, alluvium, sand, medium grained,
little (10-20%) gravel, angular, poorly-sorted, dry

(63.0 - 70.0') Same as above, some (21-35%) gravel,
cobbles to 4'', subrounded

(70.0 - 75.0') Light brown, alluvium, sand, little (10-20%)
gravel,  little (10-20%) clay, poorly-sorted,  very dense,  wet

(75.0 - 75.0') Sandstone
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Raba-Kistner

8/11/20118/11/2011
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Core Barrel

FP-02NA

Bill Copeland
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Derrick Duenez
63

Drilling refusal at 63 feet bgs, likely on cobbles.
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FP_SB02_11_15

FP_SB02_15_16

FP_SB02_16_20

FP_SB02_20_21

(0.0 - 9.0') Black, slag,fine to medium sand, poorly sorted,
some (21-35%) gravel, angular to 1/2'' diameter,  little (10-
20%) silt, loose,  dry

(9.0 - 15.0') Black, slag, sand, poorly sorted, some (21-35%)
silt, some (21-35%) gravel, angular to 1'' diameter, loose,
dry

(15.0 - 23.0') Same as above, medium dense
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Raba-Kistner

8/11/20118/11/2011

HSA

Core Barrel

FP-02NA

Bill Copeland

ft

NA

Derrick Duenez
63

Drilling refusal at 63 feet bgs, likely on cobbles.

FP_SB02_21_25

FP_SB02_25_26

FP_SB02_26_30

FP_SB02_30_31

FP_SB02_31_35

FP_SB02_35_36

FP_SB02_36_40

FP_SB02_40_41

(23.0 - 29.0') Black, slag, find sand, poorly sorted, little (10-
20%) gravel, subangular to 1'' diameter,  some (21-35%)
silt, loose,  dry

(29.0 - 34.0') Black, slag, sand, well-sorted, little (10-20%)
silt, dry

(34.0 - 35.0') Same as above, little (10-20%) gravel to 1/2''
diameter

(35.0 - 43.0') Same as above, trace (< 10%) gravel to 1/2''
diameter
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Raba-Kistner

8/11/20118/11/2011

HSA

Core Barrel

FP-02NA

Bill Copeland
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NA

Derrick Duenez
63

Drilling refusal at 63 feet bgs, likely on cobbles.

FP_SB02_41_45

FP_SB02_45_46

FP_SB02_46_50

FP_SB02_50_51

FP_SB02_55_56

(43.0 - 45.0') Tan-brown, clay, stiff

(45.0 - 50.0') Gray, alluvium, sand, medium grain, some (21-
35%) gravel

(50.0 - 55.0') Light brown, alluvium, sand, poorly-sorted,
some (21-35%) angular gravel to 2'' diameter,  little (10-
20%) clay, moist

(55.0 - 63.0') Light brown, alluvium, medium sand, and (36-
50%) gravel, very dense, dry
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Raba-Kistner
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HSA

Core Barrel

FP-03NA

Garett Ferguson
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NA

Derrick Duenez
60.5

Drilling refusal at 60.5 feet bgs, likely on cobbles.

FP_SB03_8_10

FP_SB03_23_25

(0.0 - 6.0') Black, slag, fine sand, some (21-35%) angular
gravel to 3/4'' diameter, loose, dry

(6.0 - 20.0') Black, slag, fine sand, trace (< 10%) gravel,
loose, dry

(20.0 - 40.0') Black, slag, fine sand, trace (< 10%) angular
gravel, loose, dry
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Raba-Kistner

8/23/20118/23/2011
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Core Barrel

FP-03NA

Garett Ferguson
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Derrick Duenez
60.5

Drilling refusal at 60.5 feet bgs, likely on cobbles.

FP_SB03_35_37

FP_SB03_50_51

(40.0 - 45.0') Same as above

(45.0 - 55.0') Tan, Alluvium, fine sand, some (21-35%)
rounded sandstone gravel,  trace (< 10%) silt and clay, very
dense, dry

(55.0 - 60.5') Same as above, some (21-35%) clay
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Drilling refusal at 45 feet bgs, likely on cobbles.

FP_SB04_5_10

(0.0 - 5.0') Black, slag, fine sand, some (21-35%) angular
gravel (slag)  loose, dry

(5.0 - 30.0') Same as above, trace (< 10%) angular gravel
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Drilling refusal at 45 feet bgs, likely on cobbles.

FP_SB04_23_25

FP_SB04_33_34

(30.0 - 34.5') Same as above, without angular gravel

(34.5 - 46.0') Tan, alluvium, fine sand with gravel, silt and
clay, very dense, dry
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APPENDIX B 
 

GEOTECHNICAL SOIL BORING TEST RESULTS 



Appendix B

Fines Pile Soil Boring FP-01

Grain Size Distribution Results

Former ASARCO Smelter Site, El Paso, TX

Sieve No. Sieve size (mm)

FP
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B0
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0-
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B0
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11
-1

5
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B0
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B0
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31
-3

5
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B0
1 

36
-4

0

FP
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B0
1 

41
-4

5

4" 101.600 110%
3" 76.200 110%
2.5" 63.500 110%
2" 50.800 110%
1.5" 37.500 100.0% 110%
1.25" 31.750 100.0% 100.0% 100.0% 110%
1" 25.000 100.0% 85.0% 92.0% 94.0% 110%
3/4" 19.000 80.0% 100.0% 100.0% 71.0% 89.0% 87.0% 110%
1/2" 12.700 64.0% 92.0% 91.0% 68.0% 87.0% 81.0% 110%
3/8" 9.500 55.0% 86.0% 87.0% 66.0% 99.0% 86.0% 81.0% 110%
1/4" 6.350 46.0% 80.0% 81.0% 65.0% 98.0% 84.0% 80.0% 110%
#4 4.750 44.0% 76.0% 77.0% 63.0% 97.0% 83.0% 78.0% 110%
#10 2.000 39.0% 71.0% 68.0% 59.0% 100.0% 96.0% 81.0% 76.0% 100.0% 110%
#40 0.425 31.0% 64.0% 55.0% 53.0% 99.0% 92.0% 74.0% 73.0% 98.0% 110%
#100 0.150 19.0% 36.0% 31.0% 32.0% 34.0% 68.0% 35.0% 42.0% 30.0% 110%
#200 0.075 11.0% 18.0% 17.0% 18.0% 14.0% 45.0% 16.0% 22.0% 10.0% 110%
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Appendix B

Fines Pile Soil Boring FP-02

Grain Size Distribution Results

Former ASARCO Smelter Site, El Paso, TX

Sieve No. Sieve size (mm)
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4" 101.600 110%
3" 76.200 110%
2.5" 63.500 110%
2" 50.800 110%
1.5" 37.500 110%
1.25" 31.750 100.0% 100.0% 100.0% 110%
1" 25.000 96.0% 95.0% 100.0% 100.0% 100.0% 89.0% 100.0% 110%
3/4" 19.000 81.0% 93.0% 100.0% 94.0% 94.0% 98.0% 100.0% 100.0% 110%
1/2" 12.700 75.0% 89.0% 96.0% 82.0% 87.0% 82.0% 82.0% 92.0% 96.0% 110%
3/8" 9.500 67.0% 87.0% 92.0% 76.0% 84.0% 78.0% 76.0% 90.0% 94.0% 110%
1/4" 6.350 89.0% 70.0% 71.0% 88.0% 92.0% 110%
#4 4.750 57.0% 79.0% 85.0% 67.0% 78.0% 73.0% 69.0% 87.0% 90.0% 110%
#10 2.000 50.0% 74.0% 82.0% 60.0% 75.0% 65.0% 85.0% 88.0% 110%
#16 1.180 45.0% 71.0% 80.0% 57.0% 73.0% 68.0% 63.0% 84.0% 87.0% 110%
#40 0.425 39.0% 65.0% 77.0% 53.0% 71.0% 65.0% 60.0% 81.0% 86.0% 110%
#100 0.150 27.0% 47.0% 57.0% 39.0% 49.0% 49.0% 45.0% 55.0% 50.0% 110%
#200 0.075 18.0% 32.0% 38.0% 26.0% 34.0% 35.0% 30.0% 32.0% 28.0% 110%
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Appendix B

Fines Pile Soil Boring FP-03

Grain Size Distribution Results

Former ASARCO Smelter Site, El Paso, TX

Sieve No. Sieve size (mm)
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3" 76.200 110.0%
2.5" 63.500 110.0%
2" 50.800 110.0%
1.5" 37.500 100.0% 110.0%
1.25" 31.750 110.0%
1" 25.000 100.0% 100.0% 87.0% 110.0%
3/4" 19.000 100.0% 93.0% 96.0% 100.0% 77.0% 100.0% 110.0%
1/2" 12.700 95.0% 91.0% 95.0% 97.0% 74.0% 99.0% 110.0%
3/8" 9.500 87.0% 88.0% 95.0% 96.0% 72.0% 98.0% 100.0% 110.0%
1/4" 6.350 110.0%
#4 4.750 77.0% 78.0% 93.0% 92.0% 65.0% 96.0% 100.0% 100.0% 110.0%
#10 2.000 70.0% 70.0% 91.0% 88.0% 94.0% 99.0% 100.0% 110.0%
#16 1.180 60.0% 110.0%
#40 0.425 61.0% 62.0% 81.0% 84.0% 52.0% 90.0% 95.0% 100.0% 110.0%
#100 0.150 40.0% 40.0% 50.0% 42.0% 36.0% 43.0% 36.0% 36.0% 110.0%
#200 0.075 21.0% 21.0% 31.0% 20.0% 27.0% 20.0% 15.0% 12.0% 110.0%
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Appendix B

Fines Pile Soil Boring FP-04

Grain Size Distribution Results

Former ASARCO Smelter Site, El Paso, TX

Sieve No. Sieve size (mm)
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2" 50.800 110.0%
1.5" 37.500 110.0%
1.25" 31.750 110.0%
1" 25.000 100.0% 100.0% 100.0% 100.0% 100.0% 110.0%
3/4" 19.000 96.0% 95.0% 100.0% 91.0% 95.0% 96.0% 110.0%
1/2" 12.700 91.0% 93.0% 99.0% 81.0% 90.0% 100.0% 96.0% 110.0%
3/8" 9.500 84.0% 92.0% 98.0% 76.0% 87.0% 100.0% 94.0% 110.0%
1/4" 6.350 110.0%
#4 4.750 69.0% 87.0% 95.0% 69.0% 83.0% 99.0% 92.0% 110.0%
#10 2.000 57.0% 83.0% 94.0% 66.0% 80.0% 98.0% 90.0% 110.0%
#16 1.180 110.0%
#40 0.425 46.0% 77.0% 91.0% 59.0% 74.0% 96.0% 85.0% 110.0%
#100 0.150 34.0% 57.0% 73.0% 38.0% 45.0% 42.0% 47.0% 110.0%
#200 0.075 22.0% 43.0% 50.0% 23.0% 25.0% 19.0% 23.0% 110.0%
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