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Executive Summary

T

his Work Plan describes activities
designed to confirm the results of
investigative work done previously
at the former ASARCO Smelter (Site) in El
Paso, Texas, and to fill “data gaps”
identified by a comprehensive review of site
data recently completed by the Texas
Custodial Trust (Trust). Substantial
investigation and remediation work has been
conducted at the site during the past several
years resulting in a thorough and robust
understanding of site conditions. However,
the Trust has identified some areas requiring
additional investigation, as well as areas
where confirmation sampling and analysis
will be necessary to complete the
investigative and remedial design phases of
the project. These activities will be
completed to support future demolition work
for site structures and continued
implementation of the soil remedy, and are
intended to support remediation of surface
water and groundwater and allow for
redevelopment of the site. The anticipated
duration of work plan activities is
approximately six months, and will begin
upon approval of the work plan by the Texas
Commission on Environmental Quality
(TCEQ).
Previous Remedial Investigations and
Remedy Implementation were conducted
between 1997 and 2008 under the Texas
Risk Reduction Rules (RRR) (30 Texas
Administrative Code Chapter 335,
Subchapter S), Risk Reduction Standard
Number 3 (RRS3) for non-residential
(commercial/industrial) property use. RRS3
requires media cleanup to be protective of
human health and the environment and
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provides closure/remediation with controls
(i.e., remove, decontaminate, and or/control
to medium-specific concentrations). The
Trust will continue and complete
implementation of the remedy for soils and
will implement a remedy for groundwater to
allow for redevelopment of the site. The
additional investigative activities described
in this work plan will be carried out under
RRR-RRS3. However, the final remedy will
be implemented under the Texas Risk
Reduction Program (TRRP) Standard B.
Under this program, the remedy
implementation will be streamlined while
maintaining the appropriate remediation
standards for the anticipated site use and
exposure scenarios. The TRRP provides a
mechanism for managing residual
contamination that is entirely protective of
human health and the environment, yet is
flexible enough to address site-specific
conditions.
Constituents of Concern (COCs) for the site
evaluated to date include arsenic, cadmium,
copper, chromium, iron, lead, and selenium.
With the assistance of former site
employees, areas for additional sampling
have been identified based on observations
of activities that took place during smelter
operations. New analytes of interest (AOIs)
have also been identified during these
interviews and data review. The
constituents will be evaluated during
demolition activities to determine whether
they should be considered as COCs
requiring remediation.
A comprehensive Conceptual Site Model
(CSM) has been developed for the site
ES-1
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incorporating all data collected to date. The
CSM provides a description of site
conditions, COC distribution in different
media, the understanding of interactions
between different media (soils, surface water
and groundwater) at the site and processes
that control COC fate and transport. The
CSM is dynamic and will be refined as work
is completed, interactions and processes
between media are better understood and
conditions change.
Soils and solids which have been and will be
disposed of on-site as part of the remedy
implementation are generally divided into
three categories: Category I, II and III.
Category I materials are soils or solids that
have previously been 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. These materials are associated
with affected soils material or waste from
the smelter process. Category II materials
are soils or solids at the site which were
contaminated from historic smelting
operations, but are currently at levels below
a concern for impact to groundwater if
properly managed. These materials are
proposed to be left in place and capped to
prevent direct contact, wind mobilization,
and infiltration. Category III materials are
inert and have low, if any, concentrations of
COCs that do not pose a threat to human
health or the environment. Category III will
include Class 3 materials from demolition.
Given the new sampling locations based on
the information from the former employees,
and the potential for new analytes of
interest, exact quantities of soils to be
disposed are not yet fully understood.
Repository cells will be designed to contain
the Category I and Class 3 wastes from the
site. The cells will be designed such that the
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elevation of their top decks or horizontal
limits can be raised or expanded to
accommodate the actual volume of waste to
be disposed. The waste cells will be located
such that they are compatible with the future
use of the site; however, the ultimate future
use of the site has not yet been determined.
Surface water in the Rio Grande and
American Canal has been impacted by
historic operations at the Site. This is due
primarily to impacts in soils and
groundwater, and to a lesser degree by
surface water run-off. The current surface
water management system addresses storm
water run-on and run-off for the plant site
and surrounding areas. Storm water that
falls at the facility is collected and kept onsite by a perimeter berm and is managed by
use of a Surface Water Collection & Reuse
System (SWCRS). This system consists of
a series of lined ponds, sumps, and storm
drains to manage the storm water on-site.
As part of remediation and redevelopment,
existing storm water conveyances will be
rehabilitated, and additional improvements
to surrounding storm water management
systems will be completed. The design of
the improvements to the Surface Water
Control system is anticipated to include
input from a number of stakeholders
(TxDOT, City and County of El Paso, the
railroads (BNSF and Union Pacific). The
Trust is currently working to obtain
additional funding and stakeholder
acceptance. Monitoring of surface water in
the Rio Grande and American Canal has
been on-going and will be continued on a
semi-annual basis.
As determined during the previous
investigations, groundwater at the Site has
been impacted by previous Smelter
operations. The COCs found at
concentrations above applicable standards in
ES-2
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groundwater are arsenic, cadmium, lead, and
selenium, with the primary COC being
arsenic. Groundwater has also been
impacted by petroleum hydrocarbons at
certain locations on-site and in the Rio
Grande floodplain. Drainage arroyos (and
infilled arroyos) are the primary infiltration
pathways with strong correlation to diesel
and other COC plume distribution.
Groundwater infiltration below the plant site
has decreased since cessation of plant
operations and dewatering of the unlined
ponds. Most of the groundwater flux from
the upland area toward the Rio Grande is
through the Parker Brothers Arroyo, located
immediately to the north of the facility site.
The Parker Brothers Arroyo has been used
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as a slag deposition and storage area,
resulting in significant impacts to
groundwater. Further activities to address
data gaps have been identified to achieve a
complete understanding of groundwater
flow conditions, aquifer properties, and fate
and transport of impacts. Groundwater
conditions at the Site warrant continued sitewide monitoring of COCs and additional
monitoring of geochemical parameters to
support the evaluation of final
environmental remedies. This monitoring
will be conducted on a semi-annual basis.
Additional proposed work further addressing
surface water and groundwater impacts will
be provided in future addendums.

ES-3

1. Introduction
1.1. Objective and Scope of
Work Plan
Substantial investigation and remediation
work has been conducted at the former
ASARCO Smelter (Site) during the past
several years. Much of the investigative
work at the site is complete; however, the
Texas Custodial Trust (Trust) has identified
some areas requiring additional investigation,
as well as areas where confirmation sampling
and analysis will be necessary to complete
the investigative and remedial design phases
of the project. The objective of the planned
activities described in this Work Plan is to
confirm the results of investigative work
done previously at the site and fill “data
gaps” identified by the comprehensive
review of site data recently completed by the
Trust. The primary documents reviewed by
the Trust for the preparation of this work
plan, include:
 Phase I through IV Remedial
Investigation Reports (Hydrometrics,
1998; 2001a, 2001b, 2003)
 Texas Commission on Environmental
Quality (TCEQ) Corrective Action
Proposal, 2005
 Texas Natural Resources Conservation
Commission Agreed Order, 1996
 Construction Report Part 1 and 2 (CDM,
2009)
 Storm Water Pollution Prevention Plan
(Raba-Kistner 2008)
The review of site data has included creation
of a database, enhanced by a Geographic
Information System (GIS) and Mining
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Visualization System (MVS) which are
capable of creating visualizations of site data.
The data visualization enables scientists,
engineers, and the community to analyze the
data to gain a better understanding of the site
and to develop effective strategies for site
cleanup and redevelopment. With the
assistance of former site employees, areas for
additional sampling have also been identified
based on observations of activities that took
place during smelter operations.
This Work Plan provides a brief summary of
previous work, including soil, groundwater,
and surface water sampling results, and an
updated interpretation of the existing data.
Also presented are detailed descriptions of
sampling locations and parameters, sampling
and analytical procedures and the lists of
COCs and AOIs for which samples of soil,
groundwater and surface water samples will
be analyzed. This work plan focuses on
addressing site soils and solids to support the
design of additional soil repositories and
facilitate demolition of the remaining surface
structures. Surface water and groundwater
conditions are also presented, and some
activities are proposed to fill identified data
gaps. Additional proposed work further
addressing surface water and groundwater
impacts will be provided in future
addendums. Upon completion of work plan
activities, a Remedial Investigation Report
providing a detailed description of the results
of sampling, analysis, and interpretation of
the data gathered during the activities
described in this Work Plan will be published
for Community and Regulatory Agency
review. Based on the results of this work,
1-1
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cleanup activities will be developed and
presented for Community and Regulatory
Agency review in a Remedial Design Report.
The anticipated duration of work plan
activities is approximately six months, and
will begin upon approval of the work plan by
the TCEQ.

Additionally, ASARCO conducted remedial
projects under the Leaking Petroleum
Storage Tank program in response to the
release of diesel fuel at two locations on-site.
The Trust will continue remedy
implementation to bring the site to closure
and ready the site for redevelopment.

This Work Plan is organized to present a
description of the site (Section 2), a review of
current conditions based on previous
investigations (Section 3), and a detailed
description of data gaps, and description of
activities planned to complete the
investigative phase of the cleanup and
redevelopment process in Sections 4 through
7. A generalized schedule of activities is
provided in Section 8 and a description of
how the project will be managed is provided
in Section 9.

The four RI phases were carried out between
1997 and 2003. The RI activities were
completed under the Texas Risk Reduction
Rules (RRR) (30 Texas Administrative Code
Chapter [TAC] 335, Subchapter S) RRS3 for
non-residential (commercial/industrial)
property use. RRS3 requires media cleanup
to be protective of human health and the
environment and provides
closure/remediation with controls (i.e.,
remove, decontaminate, and or/control to
medium-specific concentrations). In general,
the following elements were adopted in
completing the RI work:

1.2. Regulatory Framework
This section describes the rationale to
complete remediation of environmental
impacts at the Site. A brief background is
provided describing the regulatory
framework followed by ASARCO in Section
1.2.1. The proposed regulatory framework
for future activities is presented in Section
1.2.2.

 Identification of contaminant sources

1.2.1. Previous Remedial
Investigation and Remedy
Implementation Regulatory
Program

 Recommendations for corrective action
to achieve risk reduction standards

ASARCO previously conducted four phases
of remedial investigation (RI) and remedy
implementation for soil and groundwater
impacts in response to an Agreed Order dated
August 29, 1996 from the Texas Natural
Resources Conservation Commission
(TNRCC), the predecessor to the TCEQ
(Docket No. 96-0212-MLM-E) (hereinafter
referred to as “the Agreed Order”).
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 Identification of potential contaminant
pathways and receptors
 Evaluation of risk-based critical values
(risk reduction standards)
 Assessment of the exposure of human
and environmental receptors to
contaminants

As part of the initial RI activities, a Baseline
Risk Assessment was completed
(Hydrometrics, 1998). The risk assessment
was updated in 2001 (Hydrometrics, 2001)
following TNRCC review and comment and
included data obtained from two additional
phases of investigation.
Based on the results of the RI investigations
and the conclusions of the Baseline Risk
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Assessment, remedy implementation began
in 2005 following receipt of a letter from
TCEQ dated May 20, 2005 for Conditional
Approval for ASARCO’s Corrective Action
Proposal (TCEQ, 2005). The remedy work
was also conducted under the RRR-RRS3.
The remedy for both soils and groundwater
consisted of removal of impacted soils and
source materials, which, if left in place,
would provide a mechanism to continually
impact groundwater beneath the site. These
materials were designated Category I soils.
ASARCO excavated, removed and placed a
significant quantity of these materials
(approximately 180,000 cubic yards [cy])
into lined repositories between 2005 and
2009. Soils at the site, which were
contaminated from historic smelting
operations at levels below a concern for
impact to groundwater, were designated
Category II soils. These soils were
determined not to be a potential source of
contaminants to groundwater, if managed
properly. As such, these materials were
proposed to be left in place and capped to
prevent direct contact, wind mobilization,
and infiltration and subsequent contaminant
migration. Portions of the site have been
capped with an asphalt cover system
completed between 2005 and 2009.

United States Department of Justice
(USDOJ), the United States Environmental
Protection Agency (USEPA) and TCEQ have
agreed that a future land use of
commercial/industrial would be appropriate
(USDOJ, 2009) for the plant site.

1.2.2. Proposed Remedial
Investigation Regulatory
Program

 This approach also allows for: the
investigation of additional COCs if
appropriate without unnecessarily
repeating previous work.

The Trust will continue to conduct RI
activities and remedy implementation work
initiated by ASARCO to allow for
redevelopment of the Site. The area
surrounding the site is mostly
commercial/industrial use, with limited areas
of residential use. Given the existing
conditions at the site, a commercial/industrial
use will be most appropriate for the site in
the future, following demolition of site
structures and remediation activities. The
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The activities necessary to complete the RI
include filling the data gaps identified at the
site (See Sections 4, 5, and 6), and are
proposed to be carried out under RRR-RRS3.
The rationale for continuing RI work under
the RRR framework is as follows:
 Use of the RRR framework to complete
the RI, allows the Trust to build upon the
existing base of data without
unnecessarily recreating or repackaging
the four phases of RI work already
completed and approved by TCEQ. This
approach allows continued use and
reliance on:
-

Previous background concentration
determinations.

-

A total of 2,331 soil and sediment
samples collected from a total of 462
locations and analyzed for known
COCs.

-

A total of 5,421 groundwater and
surface water samples collected from
259 locations and analyzed for
known COCs.

1.2.3. Proposed Remedy
Implementation Regulatory
Program
ASARCO implemented their proposed
remedy under RRR-RRS3 in accordance with
the Agreed Order. Although portions of the
final remedy are anticipated to be the same
(e.g., design and construction of a fourth
landfill cell and design and construction of a
1-3
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cap and cover system for the site), the Trust
will implement the final remedy under the
TRRP Standard B. The rationale for
conducting the final remedy under the TRRP
is as follows:
 Data gathered under the Agreed Order, as
augmented by filling the data gaps under
this Work Plan, will be sufficient to
address the needs of the Affected
Property Assessment Report (APAR). As
such, the process to conduct the remedy
under TRRP Remedy B will streamline
the remedy implementation by utilizing
the existing Remedial Design Report and
Category designations for soils and
solids approved by the TCEQ and
continuing with the placement of
Category I soils in lined repositories and
capping of Category II soils.
 TRRP Remedy Standard B maintains the
determination by the United States
Department of Justice (USDOJ), TCEQ,
and the United States Environmental
Protection Agency (USEPA) during the
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bankruptcy settlement that standards
used for remediation of the site were
appropriate and stringent enough for the
anticipated commercial/industrial site use
and exposure scenarios (USDOJ, 2009).
 The TRRP provides a mechanism for
managing residual contamination in both
soils and groundwater that is entirely
protective of human health and the
environment, yet is flexible enough to
address site-specific conditions.

1.2.4. Solid Waste Disposal Act
As a part of the site closure and
redevelopment, additional soils and solids
will be generated from demolition activities
and implementation of the soils remedy.
Repositories will be constructed on-site to
contain these materials. Each of the
repositories will be designed in accordance
with the Texas Solid Waste Disposal Act,
specifically for Industrial Solid Waste (Class
1 and Class 3) under 30 TAC 330.

1-4

2. Site Background and Setting
The primary sources of information
presented in this Chapter include:
 Phase I through IV Remedial
Investigation Reports (Hydrometrics,
1998; 2001a, 2001b, 2003)
 Construction Report Part 1 and 2 (CDM,
2009)
 Storm Water Pollution Prevent Plan
(Raba-Kistner 2008)

2.1. Site Location and
Description
The Site is located within the city limits of El
Paso, Texas (Figure 2-1). The main smelter
site occupied an area of approximately
120acres bounded by U.S. Interstate

Highway 10 (I-10) on the east and U.S.
Highway 85 (Paisano Drive) on the west.
The Trust also owns additional property west
of Paisano Drive, and additional property
east of I-10.

2.2. Site Background
The former plant began operations in 1887 as
a lead smelter with an initial capacity of 150
tons of ore per day. It was originally owned
and operated by the Consolidated Kansas
City Smelting and Refining Company.
ASARCO was formed in 1899 and the
facility was one of the original plants under
the new company (Hydrometrics, 1998).
The facility was rebuilt in 1902 following a

Figure 2-1. Site Location
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fire that nearly destroyed the plant. In 1910,
the facility began copper production through
the smelting of concentrates. The smelter was
expanded to a capacity of 278 tons per day of
lead ore. By 1928, lead production was
approximately 400 tons per day and copper
production was up to 150 tons per day. In the
1930s the facility added a Godfrey roaster for
the production of cadmium oxide. A blast
furnace Slag Fuming Plant for zinc recovery
was constructed in 1948. The facility
completed construction of an Antimony Plant
and a Sinter Plant with unloading and
beddings systems, in the 1970s.
In 1982, ASARCO began closing plant
components starting with the zinc-fuming
furnace. The lead plant was closed in 1985
and certain structures were remodeled as a
Mobile Equipment Shop and Storage/Pilot
Plant. The antimony plant ceased operation
in 1986. In 1992, the cadmium plant closed.
The copper smelter continued to operate at a
production rate of 140,000 tons of copper per
year until February 1999 (Hydrometrics,
1998).

2.3. Constituents of Concern
The Site had operated for more than 110
years as a heavy industrial, custom metals
smelting facility. In addition, from 1992
through 1997 ENCYCLE transported 46,486
tons of material to the former plant to recycle
the metals contained in the waste. These
processes affected the soil, surface water and
surrounding groundwater.
Based on the findings of a series of
inspections, ASARCO was required to
complete four phases of a RI. The phases are
generally described in Section 3.2. The
COCs identified in the RIs include:
 Arsenic

 Cadmium

 Copper

 Chromium

 Iron

 Lead

 Selenium

 Zinc

In addition to the COCs, three water quality
parameters were also identified:
 pH
 specific conductivity

In the 1992 to 1997 timeframe,
ENCYCLE/Texas Inc., an ASARCO
subsidiary located in Corpus Christi, Texas,
transported materials to the ASARCO
Smelter Facility that included hazardous
waste, referred to collectively as the
ENCYCLE material. The ENCYCLE
materials were fed into the copper smelting
process to recycle the metals contained
within.

 total dissolved solids (TDS)

In 2005 ASARCO declared Chapter 11
bankruptcy. As part of the bankruptcy
proceedings the Trust was established in
December 2009 to oversee the clean-up and
eventual sale of the property.

The Site is situated in the Basin and Range
Physiographic Province of western Texas and
is located in the Rio Grande (or El Paso)
Canyon between the Franklin Mountains to
the northeast and the Cerros Del Muleros to
the southwest in Mexico. North of the site,
the Rio Grande flows southeastward through
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2.4. Environmental Setting
The following sections provide information
about the physiography, topography, soils,
climate, surface and groundwater water
usage, geology, hydrogeology, and land use
for the Site and the surrounding areas.

2.4.1. Physiography

2-2
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the Mesilla Basin (or Bolson). About two
miles above the Facility, the valley narrows
and forms El Paso Canyon. This canyon is
approximately three miles in length and
widens into the Hueco Basin about one mile
downstream of the Facility. The Franklin
Mountains and Cerros del Muleros are
uplifted bedrock and the Mesilla and Hueco
Basins are graben features filled with
sediment.

2.4.2. Topography
The City of El Paso is located at an elevation
from 3,600 feet [ft] above mean sea level
(amsl) at the floodplain of the Rio Grande, to
greater than 7,000 ft amsl in mountainous
terrain of the Franklin Mountains. The Site is
located within the Rio Grande Valley
floodplain at an elevation of approximately
3,700 ft amsl near the river. The former
Plant site is at an elevation of approximately
3,770 ft amsl, which rises steeply from the
floodplain. The elevations increase from
west to east with the highest elevation of
4,140 ft amsl in the southeastern portion of
the property located east of I-10.

2.4.3. Geology
The Site is located in El Paso County within
the Rio Grande Valley floodplain at an
elevation of approximately 3,700 ft amsl. El
Paso County lies within the Basin and Range
Province of West Texas. The surficial
geology of the region is controlled primarily
by the Franklin Mountains, the Hueco
Mountains, the Sierra Juarez Range, and the
Rio Grande rift.
The surface geology of the Facility area
consists of fill and a mix of sediments
(generated from erosion of the Campus
Andesite and the Franklin Mountains) and
fluvial sediments (from the Rio Grande).

Final Remedial Action Work Plan
Former ASARCO Smelter, El Paso, Texas
6835001

A geologic cross section based on
geophysical data to be collected during this
investigation will be provided in a future
report.

2.4.4. Soils
The predominant soil in the vicinity of the
Site area is known as Delnorte-Canutillo
association hilly soil. This soil type is
characterized nearly level to steep soils that
are shallow or very shallow, overlying
caliche, or deep and gravelly throughout
(USDA, 1971).
Soils at the former plant area are a mix of
colluvial and fluvial sediments, with areas of
extensive fill consisting of slag, soil, and
other anthopogenic materials such as
concrete and asphalt.

2.4.5. Climatology
The climate in the El Paso area is arid,
characterized by very low precipitation and
relative humidity. Winters are cool;
summers are hot and dry. Temperatures in
the El Paso area range from a high above 100
degrees Fahrenheit (°F) in the summer
months to below freezing temperatures in the
winter. Sand and dust storms are present
during the spring season, which is considered
to be the windiest time of the year.
Precipitation averages about eight inches
annually, with most of the precipitation
occurring between April and September.
Most of the precipitation in the El Paso area
occurs in the form of intense storms resulting
in high precipitation rates over relatively
short time intervals. The annual lake
evaporation rate for the area is approximately
72 inches per year (USDA, 1971).
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2.4.6. Surface Water and
Groundwater
The two primary surface water features
located west of the Site are the Rio Grande
and the American Canal. The American
Canal is used to divert the United States
(U.S.) allotment of water from the Rio
Grande. Water is released from Elephant
Butte Reservoir to the Rio Grande during
spring and summer and is used for irrigation
and drinking water purposes. During fall and
winter flows in the Rio Grande can decrease
significantly as most surface water is
diverted into the American Canal.
In addition to the Rio Grande and the
American Canal, there are two stormwater
collection ponds and five ephemeral drainage
arroyos on-site which are generally dry
except during or immediately after rain or
snow events. These arroyos are the Parker
Brothers Arroyo, Ponds 5 and 6 Arroyo,
Pond 1 Arroyo, South Terrace Area Arroyo,
and the Acid Plant Arroyo (Figure 2-2). The

arroyos have been filled over time with a
variety of materials including slag cooled inplace, re-deposited slag, crushed rock, brick,
metal, concrete fragments, and native soils.
These arroyos convey most groundwater
flow and have a great impact on groundwater
recharge and transport of contaminants
through the Site.
Groundwater near the Site occurs primarily
within an unconfined alluvial aquifer with a
saturated thickness of approximately 8 to 60
ft underlain by regional less permeable
bedrock aquifer.
Limited information is available regarding
the bedrock aquifer; however references
indicate little to no permeability (Alvarez and
Buckner, 1980) and minimal groundwater
flow. Static water levels in sandstone
bedrock wells are consistently approximately
thirty feet lower than paired wells completed
in alluvium, which indicates minimal
hydraulic connection between the aquifers. A

Figure 2-2. Map of Arroyos
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boring made into the shale bedrock material
was dry. All available data suggest that
groundwater flow in the bedrock is minimal
and does not have a significant hydraulic
connection with alluvium groundwater.
Based on these physical characteristics,
groundwater in the bedrock is not expected to
be significantly impacted.
Groundwater levels in the floodplain
typically fluctuate seasonally by
approximately 1 to 3 ft in response to stage
changes in the Rio Grande, which generally
increases in March when water from the
American dam is released into the river.
Seasonal fluctuations of up to 8 ft are
observed along the Parker Brothers Arroyo
due to enhanced groundwater recharge from
ponded stormwater. High water table
conditions occur in July and August due to
increased precipitation, with low water table
conditions occurring from November through
February as precipitation decreases.
Groundwater can be found at a depth of 8 to
10 ft below ground surface (bgs) in the
floodplain and at a depth of 50 to 60 ft bgs in
the upland portion of the Site. Groundwater
in the alluvial aquifer generally flows west
and southwest through the Site toward the
Rio Grande. Groundwater from the Site
ultimately discharges to the Rio Grande and
sections of the American Canal. The Rio
Grande is generally a gaining stream as it
flows along the Site; however it can also
recharge groundwater in the floodplain
during short periods as the river stage
increases when water is released from the
American Dam.
Storm runoff from the former plant site is
now controlled by the Storm Water
Collection and Reuse System (SWCRS)
which is described in Section 5.
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2.4.7. Groundwater Usage
Groundwater at the Site is not used as a
drinking water source. There are no alluvial
water supply wells affected by impacted
groundwater from the Site.

2.4.8. Land Use
The former plant site is not currently in use
but is considered commercial/industrial
property. Land use in the vicinity of the
property includes mixed industrial,
commercial and residential. A summary of
the land uses around the facility are listed
below:
 East: Residential, light industrial and
commercial, vacant land owned by the
University of Texas El Paso.
 South: Railroad tracks, American Canal,
light industrial and commercial.
 West: International Boundary and Water
Commission (IBWC) office, industrial
(brick manufacturer), railroad.
 North: Commercial, residential,
industrial (concrete plant).

2.5. Conceptual Site Model
The hydrogeologic CSM provides a
framework for understanding the fate and
transport of COCs at the Site. The CSM is
based on all existing Site background
information collected to date including
geology, hydrology, and distribution of
COCs in soils, groundwater and surface
water. Additionally, the CSM provides a
description of the development of the current
hydrogeologic conditions and key
interactions between soil, groundwater and
surface water that may significantly affect
remediation efforts.
Groundwater occurs primarily within an
unconfined alluvial aquifer underlain by a
regional less permeable bedrock aquifer.
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Groundwater in the alluvial aquifer generally
flows west, primarily along former arroyos
from upland areas of the Site, into the Rio
Grande floodplain, ultimately discharging to
surface water at the Rio Grande (Figure 2-3
on the following page). Coarse alluvial
sediments were naturally deposited along
these arroyos, most of which were infilled
with slag and other coarse materials during
the construction and operation of the Facility
resulting in groundwater being preferentially
channeled along these former arroyos (Figure
2-4 shown on the following page). Recharge
to the alluvial aquifer occurs primarily by
infiltration from precipitation falling on the
relatively coarse sediments that exist along
former arroyos and floodplain areas.
Significant recharge also occurs along
unlined channels and other surface
depressions (e.g.: Parker Brothers Arroyo,
Ephemeral Pond, stormwater detention
basins) where water ponding occurs during
large precipitation events. Secondary sources
of recharge include underflow from
upgradient drainages, infiltration from
precipitation at higher elevations, irrigation
and local flow from the Rio Grande
alluvium.
Groundwater infiltration at the Site has
decreased since cessation of operations and
dewatering of unlined ponds. The most
significant water level decreases have been
observed in the Acid Plant wells, indicating
increased groundwater infiltration related to
plant operations had occurred in this area of
the Site. Given the limited watershed area
upgradient of the main plant site and the
decreased infiltration since cessation of
operations, most of the groundwater flux
through the facility toward the Rio Grande
occurs through the Parker Brothers and
additional buried arroyos. The Parker
Brothers Arroyo contributes the most
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groundwater flow because it has the largest
drainage area and the most surface water
features where enhanced recharge from
ponded water occurs.
Previous soil sampling investigations have
identified areas with elevated concentrations
of COCs. These areas have been classified by
assessing soil-leaching potential as source
areas where remediation has already taken
place (Category I soils), areas that are
potential sources to groundwater, and areas
that pose reduced risk to impact groundwater.
Areas where Category I soils were identified
(former ponds 1, 5, and 6) which resulted in
significant impacts to groundwater have
already been remediated. Groundwater
concentrations of COCs in these areas have
decreased significantly as a result of
remediation. Areas with the potential to act
as sources of groundwater impact (Slag Pile
and Boneyard) have high soil concentrations
of COCs at depth that cannot be practically
remediated by surface soil excavation. These
areas may continue to act as long-term
sources to groundwater along the Parker
Brothers Arroyo. Enhanced groundwater
recharge due to water ponding and
infiltration along unlined channels increases
the groundwater flux through these potential
source areas and likely results in increased
mass flux of COCs from the Parker Brothers
drainage. Reducing groundwater flow
through these potential source areas will
likely reduce groundwater impacts and thus
is a key element of the surface water
management plan described in Section 5.
Reduced risk areas have low concentrations
of COCs in soils and are not likely to
contribute significant mass of COCs to
groundwater.
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Figure 2-3. Groundwater Flow

Figure 2-4. Typical Arroyo Cross Section
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Groundwater has been impacted as a result
of Site activities. Elevated concentrations of
arsenic, which is the primary groundwater
COC, occur over a large area which extends
from the former facility to the Rio Grande
floodplain (Figure 2-5 shown on the
following page). Most groundwater flow is
focused along former arroyos. The
occurrence of source areas (Ponds 1, 5, 6,
Slag Pile, and Boneyard) along these primary
groundwater pathways has resulted in the
development of the current groundwater
plume, in which elevated groundwater
concentrations occur primarily along these
former arroyos. Groundwater with elevated
concentrations of arsenic flows from these
arroyos into the floodplain, ultimately
discharging to the Rio Grande. This is
evidenced by increased arsenic
concentrations in surface water along the Rio
Grande during baseflow periods when
relative groundwater loading of arsenic to
surface water is greatest. Impacted
groundwater conveyed by the former arroyos
flows into the floodplain and generally

discharges diffusely along the banks of the
Rio Grande. However, a large portion of the
impacted groundwater from the Parker
Brothers Arroyo appears to discharge along a
short section of the Rio Grande downgradient
of the American Dam. This area of focused
groundwater discharge is likely the result of
highly permeable sediments in the floodplain
associated with the former Parker Brothers
Arroyo where increased groundwater flow
occurs, and the American Dam which
induces groundwater to discharge
downstream of the dam due to the increased
water level upstream.
Groundwater may also interact with the
American Canal. Leakage from areas where
the canal is above the water table may
influence groundwater flow direction and
arsenic distribution. Groundwater discharge
into the canal, as evidenced by Diesel Spill
No. 1, could potentially result in elevated
arsenic concentrations along this canal.
An area of elevated arsenic concentrations

Figure 2-5. Arsenic in Groundwater
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(groundwater concentrations > 100
milligrams per liter [mg/L]) has been
observed downgradient of the Acid Plant area
(Figure 2-5). The elevated arsenic
concentrations are the result of acid water
releases that occurred while the smelter was
operational. These impacts appear to be
localized and are not likely to be a significant
source of arsenic mass flux to the floodplain.
Arsenic concentrations in this area have
decreased significantly since cessation of
operations.
This CSM highlights the key elements that
control the migration of COCs across the Site
and can help identify associated data gaps
and focus data collection efforts. Key data
gaps identified during the development of the
CSM include:
 Groundwater flux along former arroyos.
These arroyos convey most groundwater
and mass flux of COCs across the Site.
Preliminary flux estimates have been
prepared using existing hydrogeologic
data but need to be confirmed by
additional field activities.
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 Extent of impacted groundwater
discharge area downgradient of
American Dam. A limited number of
wells were used to identify the extent of
this impact. Additional delineation wells
are needed to refine the extent of this
area and focus potential remedial efforts
to limit loading of arsenic to the Rio
Grande.
 Depth to bedrock and thickness of
saturated alluvium along the Parker
Brothers Arroyo. This information is
critical to provide an accurate estimate of
groundwater flux and support the design
of surface water control measures aimed
at reducing groundwater recharge and
flow through source areas.
 Groundwater interaction with the
American Canal. No accurate survey data
are available for the American canal,
which prevents assessment of its
interaction with groundwater.
Section 7 presents a series of proposed field
investigations aimed at addressing these data
gaps.
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3. Summary of Previous Investigations and
Remedial Activities to Date
The information presented in this Chapter is
primarily based on information presented in
the previously conducted RI investigations
and the construction reports.

3.1. Previous Investigations
Environmental investigations related to two
diesel fuel releases (Diesel Investigation No.
1 and Diesel Investigation No. 2) and the onsite ponds took place prior to the four RI
phases. These investigations are summarized
as follows:
 Process pond investigation. Water in the
on-site ponds exhibited elevated metal
ion concentrations, creating a concern
that water contained in these ponds may
infiltrate and impact the groundwater;
therefore, groundwater monitoring
activities were initiated in 1990 and
groundwater sampling occurred on a
quarterly basis thereafter (Hydrometrics,
2001).
 Diesel Spill Investigations. In February
1990, petroleum hydrocarbons were
discovered seeping into the American
Canal just below the Site. An
investigation was initiated to determine if
the hydrocarbon seepage originated from
the plant facilities (Diesel Investigation
No. 1). A groundwater/hydrocarbon
recovery system was installed in 1992,
much of the diesel was recovered and the
monitoring and removal activities
continued thereafter until this release was
closed, in November 2000. In March
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1990, investigation activities were also
performed on an 18,000 gallon aboveground diesel storage tank suspected of
having a release of hydrocarbons through
underground transfer pipes (Diesel
Investigation No. 2). Evidence of leaks
from the tank was found; therefore, the
tank was dismantled and removed.
Several monitoring wells were installed
to assess the plume extent. A
remediation system was installed and has
been in continuous operation since 1994
along quarterly groundwater monitoring
and sampling activities.
As part of the Agreed Order issued to
ASARCO in 1996, four phases of RI were
completed at the Site from October 1998 to
November 2003. The phases are generally
described in Section 3.2. The COCs
identified during the RIs are described in
Section 2.3 above.
The four phases of RI completed at the Site
are summarized as follows:
 The Phase I RI was completed in October
1998. This phase included the
completion of 139 soil borings and the
installation of 23 monitoring wells.
Investigation Areas (IAs) were identified
(see Figure 3-1 and Table 3-1 on the next
two pages). Arsenic was identified as the
primary COC in groundwater associated
with the past operations at the facility.
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Figure 3-1 – Investigation Areas
20

 The Phase II RI was completed in July
2000. This investigation provided
additional site characterization and an
interpretation of the occurrence and
distribution of COCs throughout the
Facility. A total of 94 additional soil
borings were completed and 27
additional monitoring wells were
installed. The Phase II RI identified four
additional IAs. The construction of a
SWCRS was also completed.
 Phase III of the RI was completed in
2002 and included the completion of 263
soil borings and installation of 13
additional monitoring wells. Six
additional IAs were added during the
Phase III RI resulting in a total of 20 IAs.
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 The Phase IV RI was completed in
November 2003. This Phase was
conducted to better understand the
groundwater conditions in the Rio
Grande floodplain area in the vicinity of
IA-5 and to determine if there was a
potential risk from soil contaminants to
the La Calavera residents (IA-19) and
construction workers from the IBWC
office.
A series of figures showing the results of
sampling and analysis to date is presented in
Appendix A.
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Table 3-1. Investigation Areas at the Site
Investigation
Area

Area Description

Site Use

IA-1

Converter Building/Baghouse
Area

Baghouse spill containment and abandoned,
spent scrubber saddles noted by Texas
Commission on Environmental Quality (TCEQ).

IA-2

Boneyard/Slag Area

Designated to store heavy equipment.
Deposited slag, with equipment and debris
storage on some slag areas.

IA-3

Acid Plants 1 and 2 Area

Sulfuric acid production.

IA-4

Front Slope/Western Facility
Boundary Area

No particular use; historic stormwater runoff
area.

IA-5

Historic Smeltertown Area

Diesel 2 recovery system.

IA-6

Groundwater

Resource not used for domestic water supply.

IA-7

Surface Water

Off-site downgradient water bodies include the
American Canal and the Rio Grande. On-site
ponding located in slag area.

IA-8

Bedding and Unloading
Building Areas

Receiving, handling, and storage area for
incoming feed material.

IA-9

Ponds 1, 5, and 6 Area

Ponds were used for fresh water supply,
process makeup water and firewater storage.

IA-10

Plant Entrance Area

Plant entrance and potential outfall of
stormwater and spills to the American Canal.

IA-11

Arroyos East of I-10

Former material storage area, potential
stormwater runoff source. Created by subdividing the original IA-2.

IA-12

Ephemeral Pond and Pond
Sediment Storage Area

Former material storage area, potential
stormwater runoff source. Created by subdividing the original IA-2.

IA-13

Sample Mill Area

Former leaching operation in conjunction with
Sinter Plant Operations. Created since
elevated concentration of COCs were observed
in groundwater.

IA-14

South Terrace Area

Former material storage area. Created since
elevated concentration of COCs were observed
in groundwater.

IA-15

Former Copper Plant Area

Copper production activities.

IA-16

Former Lead and Sinter Plant
Areas

The Plant was originally founded as a lead
smelter in 1887 and operated continuously up
to it s closure in 1985. The Sinter Plant began
operations in 1979 and was closed at the same
time as the Lead Plant.
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Table 3-1. Investigation Areas at the Site
Investigation
Area
IA-17

Area Description

Site Use

Former Cadmium and Zinc
Plant Areas

A Godfrey roaster for cadmium oxide
production and a blast furnace slag fuming
plant were constructed on this site. The
Zinc Plant was shut down in 1982 and in
1992 the Cadmium Plant stopped operating.

IA-18

Former Antimony Plant Area

The Antimony Plant operated from the late
1970s until 1986. After the closure of the
Plant, the site was used as the Plant
Automotive Shop.

IA-19

La Calavera Area

Undeveloped land with the exception of the
historic ASARCO Cemetery.

IA-20

Other ASARCO Property,
East of I-10

There are no known present or historic
smelter related activities in this area.

3.2. Remedial Activities to
Date
Source materials located at the Site that have
the potential to contain COCs were divided
into three different Categories. Category I
material contains residual byproducts
typically associated with the past facility
operations and resulted in elevated
concentrations of metals in underlying
groundwater. Category II material contains
relatively large volumes of residual
byproducts with typically lower
concentrations of COCs than Category I
materials; however, there was no migration
pathway from the soil to groundwater.
Finally, Category III material is slag material
with no anticipated human health or
environmental impacts (Hydrometrics, 1998).
A series of remedial construction activities
were completed from July 2005 through
December 2008. These activities included
the excavation of Category I material,
construction of three landfill cells to hold
Category I materials onsite, and capping of
areas with Category II material using asphalt
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pavement (CDM, 2009). These activities are
summarized as follows:
 Category I Excavation. Category I
material was excavated from eight IAs.
Figure 3-2, on the following page, shows
the location of the Category I material
excavated from the different IAs. An
estimated total volume of 178,889 cy
were excavated and placed in on-site
landfills.
 Category I Landfill Cells. The landfill
cells were constructed in Ponds 1, 5, and
6. Cell 1 construction and filling was
completed by November 2006 in Pond 1.
The total volume of Category I material
placed in Cell 1 was approximately
104,397 cy. Cell 2 was constructed
where the former Pond 5 was located,
and was completed by December 2007.
The total volume of Category I material
placed in Cell 2 was approximately
26,653 cy. Cell 3 was constructed in July
2008 over the former Pond 6. The total
volume of Category I material placed in
Cell 3 was approximately 47,839 cy.
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Figure 3-2 – Location of Category I Material Excavated from Investigation Areas

place between October 2006 and March
2008. An estimated total of 21.8 acres of
Category II areas were capped with low
permeability asphalt to prevent exposure
to human health and the environment
through direct contact or migration from
soil to groundwater.

Table 3-2 summarizes the amount of
Category I materials that were removed from
each IA, the repository location of the
excavated material, and the approximate
amount of Category I material that is
assumed to still be in place.
 Category II Capping. There were two
Category II capping projects that took

Table 3-2. Volume of Category I Material Per Investigation Area (IA)

Investigation
Area
IA-1

Category I
Volume
Removed as of
12/08 (CY)
--

Disposal Location of
Category I Material
--

Estimated Category I
Material Remaining
(CY)
--

IA-2

0

Eliminated as Category I based
on April 2003 TCLP analysis

700

IA-3

--

--

--

IA-4

0

Impracticable to remove

4,000

IA-5

252

Cell 3

Unknown

IA-6

--

--

--

IA-7

--

--

--

IA-8

--

--

--

11,808

Cell 1

Unknown

IA-9 Pond 1
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Table 3-2. Volume of Category I Material Per Investigation Area (IA)
Category I
Volume
Removed as of
12/08 (CY)
3,807

Disposal Location of
Category I Material
Cell 1

Estimated Category I
Material Remaining
(CY)
Unknown

12,039

Cell 1

Unknown

IA-10

--

--

--

IA-11

142,697

Cell 1 - 75,343

Investigation
Area
IA-9 Pond 5
IA-9 Pond 6

Cell 2 - 20,077
Cell 3 - 47,277

40,000

IA-12

6,716

Cell 2 - 5,316

Cell 1 - 1,400

Unknown

IA-13

1,260

Cell 2

Unknown

IA-14

310

Cell 3

Unknown

IA-15

--

--

--

IA-16

--

--

--

IA-17

--

--

--

IA-18

--

--

--

IA-19

--

--

--

IA-20

--

--

--
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4. Soils and Solids
The information in this chapter is based on
review of previouslycollected soils data,
primarily associated with the previous RI
reports, and construction activity reports.

4.1. Review of Existing Data
The soils and solids to be disposed of on-site
are generally divided into three categories:
Category I, II and III. Category I materials
are soils or solids that have previously been
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. These materials are
associated with affected soils material or
waste from the smelter process. Category II
materials are soils or solids at the site, which
were contaminated from historic smelting
operations at levels below a concern for
impact to groundwater if properly managed.
These materials are proposed to be left in
place and capped to prevent direct contact,
wind mobilization, and infiltration. Portions
of the site have been capped with an asphalt
cover system completed between 2006 and
2008.
Category III materials are generally inert and
have low, if any, concentrations of COCs that
pose a threat to human health or the
environment. Example materials are certain
slags, Class 3 demolition wastes and other
inert debris. Every effort will be made to
minimize the quantity of Class 3 material
through the use of beneficial reuse options.
Reuse of the materials depends on their
chemical characteristics and the beneficial
reuse being considered. Class 3 material that
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cannot be reused will need to be consolidated
in a Class 3 repository.
Soils (and groundwater) data from previous
site investigations had been compiled into a
database (Enviro Data by Geotech Computer
Systems). As part of the current data review,
Malcolm Pirnie converted the database to a
more usable and universally accessible
database (Microsoft Access). During the
database conversion, we streamlined the table
structure to simplify querying information
from the database. Additional data from
excavation activities were also incorporated
into the master Access database. Values in
the database were verified against hardcopy
analytical results or data tables from remedial
investigation reports. For data that were
added to the original database (i.e.,
confirmation samples collected during
Category I excavation activities), 100 percent
of the results were checked against the hard
copy data. For other results, a minimum of
10 percent of the data were verified. Internal
logic checks of the data were also performed
(e.g., correct units matching the sample
matrix. The updated database was integrated
with ArcView GIS to facilitate linkage to
other data (e.g., topographic information). In
addition MVS software was used to create 3d representations of the data for review,
analysis and presentation.
Based on a review of the historical data as
well as input from former ASARCO
employees and concerned citizens a detailed
evaluation of the former plant operations was
completed to focus on the inputs and outputs
of materials that were processed through the
4-1
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smelter. The evaluation was completed to
determine if there were data gaps with
respect to any potential environmental
impacts the inputs and outputs from the
smelter may have caused. The evaluation is
provided in Appendix D and is summarized
below.
The primary inputs to the site were ore and
concentrates that arrived at the smelter from
mines in the surrounding area including New
Mexico, Arizona, western Texas, and
northern Mexico. The concentrates were the
result of initial separations, performed on ore
at the mines prior to shipping them to the
former plant. The major outputs included
pure metal product and trace metals, as well
as slag byproducts.
Material from ENCYCLE was also received
at the site and processed through the copper
smelter. A comprehensive review of the
ENCYCLE waste records was completed.
These records indicate that the smelter
received wastes from a variety of chemical,
manufacturing or waste treatment processes.
It is estimated that these shipments (48,486
tons) comprised 1.86% of the total material
processed through the smelter from 19921997. Most of the waste shipped to
ENCYCLE included metal plating waste,
water treatment sludge, photo development
waste, post-incineration ash, post-waste
treatment brines or leachates, broken glass
from cathode ray tubes, plating sludge, and
filter cake.
Based on this evaluation, It was determined
that there are additional analytes of concern
that need to be sampled for at the site. A
detailed discussion of the additional analytes
is included in Section 4.1.1.1
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4.1.1. Current Conditions
Based on the previous remedial activities
conducted at the Site there are several areas
of Category I materials that have been
identified that still need to be excavated and
disposed on-site in a new Category I
repository. Category I and Class 3 (inert
demolition waste) materials will also be
generated by the planned demolition of the
smelter. The Category I materials from
demolition can be disposed in the planned
new repository. The Class 3 materials can be
consolidated in a planned new Class 3
repository. There is also an abundance of slag
in Parker Brothers Arroyo; however, only a
portion is expected to be removed and
consolidated in the Category I repository.
Slag fines east of Parker Brothers Arroyo are
slated to be capped and covered in-place. In
addition, materials from the former landfill
east of I-10, and an area below the plant site
near the Burlington Northern and Santa Fe
(BNSF) rail line are slated for removal;
however, this removal may not be possible
due to location of the railway.
Existing characterization data were reviewed
to confirm the remaining extent of Category I
materials. The quantities of soils and solids
that have been identified but currently have
not been excavated are listed in Table 4-1 on
the next page (modified from CDM, 2009).
These quantities will be confirmed once field
activities (described in Section 7) and
quantities from demolition are estimated, to
establish required disposal capacities of the
repositories.
Category II materials are slated to be left in
place and covered with an engineered cover
system. Review of existing analytical data
indicates elevated concentrations of arsenic,
lead, cadmium and other COCs exist under
the existing engineered pavement covered
areas and will exist under areas yet to be
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covered. The elevated COC values that are
left will be evaluated as part of the final
cover evaluation process discussed in Section
4.3.
4.1.1.1.

Data Gaps and Additional
Analytes of Interest

Following the detailed evaluation of the
inputs to and outputs from the former plant it
was determined that there were data gaps
related to the potential environmental
impacts they may generate. Therefore, the
following smelter facilities and pathways to
the environment will be included in the
investigation. Spillage of copper and lead
concentrates and ENCYCLE material may
have occurred in the Unloading/Bedding/
Holding Areas. In addition to the COCs
defined in Section 2.3 (arsenic, cadmium,
copper, chromium, iron, lead, selenium, and
zinc) the following metals will be added as
analytes of interest; antimony, barium,
cobalt, mercury, molybdenum, nickel, and
silver. A suite of selected organic
compounds (solvents and pesticide related
compounds) consistent with the waste codes
of the ENCYCLE material will also be added
to the analytes of interest, with sampling and
analyses conducted based on the location of
historical processes and as identified by the
former ASARCO workers during their July
13, 2010 site visit. These organic
compounds include: chlordane, endrin,
hexachlorocyclopentadiene, methyl
parathion, tetrachloroethylene,
trichlorethylene, methylene chloride, 1,1,1trichloroethane, 1,1,2,trichloroethane, carbon
tetrachloride, chlorobenzene, orthodichlorobenzene, trichlorofluoromethane,
1,1,2-trichloro-1,2,2-trifluoroethane,
dichlorodifluoromethane, xylene, acetone,
ethyl acetate, ethyl benzene, ethyl ether,
methyl isobutyl ketone, n-butyl alcohol,
cyclohexanone, and methanol.
Final Remedial Action Work Plan
Former ASARCO Smelter, El Paso, Texas
6835001

In the smelting areas, and in the antimony
plant area, additional sampling and analysis
efforts are planned to evaluate these areas for
the expanded list of metals and organic
compounds. This will occur after demolition
of the buildings. The same holds for the
cadmium and zinc plant areas; however, here
caustic (alkaline) processes were employed
so hexavalent chromium will be evaluated in
the soil in addition to the expanded
parameters. Chromium occurs naturally in
many of the ores and concentrates (in trace
concentrations) that were handled at the
smelter, and it is generally present in the nontoxic trivalent form. Alkaline, oxidizing
conditions can transform this to the more
toxic hexavalent chromium form. The
absence or presence of hexavalent chromium
in the cadmium and zinc plant areas will
require that additional samples be collected
and analyzed using a specific analytical
method.
Other areas of the smelter, including the bag
house areas (air pollution control systems),
will also be evaluated. The bag houses
collected fugitive dusts and will therefore be
evaluated for the trace metals analytes of
interest. In the Slag Dump Area, molten slag
deposits were placed and subsequently mined
for re-use. Here, borings will be drilled to
evaluate the thickness of the dumps, and
samples will be obtained to evaluate
leachability of trace metals associated with
the slag.
At Acid Plant Nos. 1 and 2 (where flue gas
treatment systems were housed), historical
spills of acid occurred. Although the area has
been characterized extensively, additional
sampling may be conducted based on field
observations such as indications of liquid
spills or acid leaching of the soil, or the
presence of metal salts in the soil, after
demolition is complete.
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Table 4-1: Distribution of Soils and Solids Materials

Source
Existing
Category I Cell 3

Total
Volume of
Material
(cy)
22,5001

Possible
Class 3 or
Beneficial
Reuse
Volume
(cy)

Category I
Cell
disposal
Volume
(cy)

Beneficial Reuse Options Being
Considered
None

0

22,500

130,000

03

0

Close fines pile in-place.

Parker Brothers
Arroyo Slag

1,200,000
(estimate)

600,0003

0

Potential use as soil/slag surface
layer for new waste cell, site cover
material, on-site erosion control or
possible off-site reuse.

IA -4 – Material
Near BNSF

4,0002

0

4,000

IA 11- Former
Landfill Material
East of I-10

43,000

10,000

33,000

Construction debris could be used as
on-site fill material. Volume includes
small piles.

Demolition
(assumed)

120,000

85,000

35,000

Construction debris could be used as
on-site fill material.

Plant Facility
Removals

45,5003

0

45,500

Includes volume allowances for Acid
Plant, Converter Building, Reverb
Area, PCB Area, etc.

50,000

0

50,000

Removal volume to be refined after
field work complete.

1,615,000

695,0003

190,000

Slag Fines Pile

Boneyard Area
Total

May be impractical to remove this
material. Insitu treatment will be
evaluated.

Notes:
cy – cubic yards
1 – 22,500 cy of waste to be relocated from cell 3 to eliminate the waste mounding.
2 – This material is located under the BNSF Railroad and may be impractical to remove.
3 – To be determined after field work complete.
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During the October 12, 2010 meeting with
the former ASARCO workers, the former
Transformer Staging Area was identified as a
potential area of interest. Based on
information presented by the former workers,
the area will be investigated for the presence
of polychlorinated biphenols (PCBs).

4.2. Proposed Repository
As discussed above, remediation of the Site
will require the delineation, excavation and
disposal of Category I materials and
consolidation of demolition waste (Class 3
waste). The project uncertainties that appear
to result in the most economic risk for the
engineering and construction of the
repository cells and the proposed plans for
controlling this risk are:
 The repository cells will be designed to
contain the Category I and Class 3 wastes
from the site, but the volume of waste
that needs to be disposed is not fully
understood. The cells will be designed

such that the elevation of their top decks
or horizontal limits can be raised or
expanded to accommodate the actual
volume of waste to be disposed.
 The waste cells will be located such that
they are compatible with the future use of
the site; however, the ultimate future use
of the site has not yet been determined.
The City of El Paso is currently
developing a redevelopment plan for the
site as part of an overall planning effort
for the area. The location of the cells has
been tentatively selected as discussed in
the remainder of this section.

4.2.1. Repository Sizes and
Locations
Locations of the waste cells for two scenarios
were developed considering the anticipated
volumes of waste needing containment (see
Table 4-1), site topography, and potential site
reuse. With respect to the latter, the
repositories are proposed to be located west
of I-10 (Figure 4-1), as the area east of I-10 is
being preserved for residential development.

Figure 4-1 – Cell Locations
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The proposed waste cells are located along
the perimeter of the property rather than
centrally, which should also enhance
redevelopment options for the property.
The waste cells are sized to accommodate the
volumes shown in Table 4-1. Category I
capacity will be provided for the anticipated
200,000 cy with expansion of up to 250,000
cy as shown in Figure 4-1. Class 3 materials
will be accommodated at the alternative
location shown in Figure 4-1 with a capacity
of 100,000 cy. This amount should be
adequate given the anticipated reuse of the
slag material in Parker Brothers Arroyo.

4.2.2. Conceptual Design
The proposed cross sections of the Category I
and Class 3 cells are shown on Figure 4-2.
For the Category I cell, the liner system
consists of (from top to bottom): 2-foot
thick protective cover layer (slag-fines
could be used if approved); high density
polyethylene (HDPE) geomembrane
liner; and 6-inch thick prepared
subgrade layer. The cover system
consists of a 2-foot thick soil layer
overlain by a 1-foot thick slag-soil
surface layer. The proposed liner
system is similar to the design of the
existing Category 1 cells except the liner
system does not include a geosynthetic
clay liner (GCL) beneath the
geomembrane. The proposed cover
system is an evapotranspirative (ET)
cover and does not incorporate a
geomembrane/GCL composite barrier
from the existing design. Equivalency
calculations will be presented to TCEQ
for these updated design configurations
with a design package for approval.

on the liner system of the Category I cell is
highest when the cell is being filled. As
such, the cell will need to be managed during
filling to minimize this exposure. Contact
water collected on the waste during cell
filling will be pumped from the waste surface
for subsequent treatment and disposal. After
the cell has been filled and the final cover has
been constructed, infiltration of precipitation
into the waste mass will be minimal. The
Class 3 cell is proposed to be unlined, but
will have the same ET cover as the Category
I cell. Similarly the Fine Pile will be
evaluated for a ET cover to be capped in
place.

4.3. Proposed ET Cover for
Main Plant Site
The current minimum configuration of the

Figure 4-2 – Liner Sections

Due to the arid climate at the site, the
potential for precipitation to accumulate
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approved low-permeability cover over
Category II soils is (from top to bottom) 1.5inch of hot mix asphatic concrete (Type C),
4-inches POM-A, and 2-inches of low
permeability cold mix/cold laid over an
asphalt membrane. Approximately 22 acres
of the Site have been covered with low
permeability cover. Although this section is
appropriate for the previous end use as an
operating smelter it may not be optimum for
the planned commercial/industrial
redevelopment. As such, it is proposed to
evaluate differing thicknesses of ET cover
sections. A borrow source on Trust property
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east of I-10 will be evaluated as a potential
source of material. Calculations will be
completed to determine if adequate material
is available or could be layered or blended
with other site materials (e.g., inert slag).
Additional consideration will be given to
blending or mixing the clean soil with
imported material to meet a desired
composition. Different thicknesses and
configurations will be evaluated to allow for
evaporation/transpiration depths, future
redevelopment utilities, grading for drainage,
erosion protection and other requirements.
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5. Surface Water
The information in this Chapter is primarily
from the surface water sampling data
presented in the previous RIs, the sites
SWPPP, and current on-site observations.

5.1. Current Conditions
Surface water samples have been collected
from 11 locations (SEP-1 through SEP-4,
SEP-6, SEP-7, and SEP-9 through SEP-13)
along the Rio Grande and American Canal
during the RI and analyzed for the COCs
outlined in Section 3 (Hydrometrics, 2001).
The locations of the surface water sample
sites are shown on Figure 5-1.
The data review indicates that in the early
phases of the RI, metals were reported to be
present in the Rio Grande and American
Canal but did not exceed the drinking water
standard maximum concentration levels
(MCLs). In 2002, the arsenic MCL was

lowered from 0.05 mg/L to 0.01 mg/L.
Arsenic concentrations have exceeded the
lowered MCL at numerous locations
throughout the monitoring program. Of the
other COCs, only cadmium and lead have
been reported to exceed the MCLs.
Cadmium was detected at one location twice,
in 1997 and 1998; however is has not been
detected since 1998. Lead has been detected
above the MCL eight times at periodic
locations and periodic occasions between
1997 and 2008. In 2007, samples were
analyzed for an expanded set of metals,
beryllium, manganese, antimony, and
selenium were detected at concentrations that
exceeded the MCLs. However; excepting
selenium, these chemicals are not current
COCs at the site and are not associated with
operations at the site.
The current surface water management

Figure 5-1. Surface Water Sample Locations
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system addresses storm water run-on and
run-off for the plant site and surrounding
areas. There are two parts to the current
Storm Water Discharge Management
Program. These include the Storm Water
Pollution Prevention Plan (SWPPP) and the
SWCRS (Raba-Kistner, 2008). The SWCRS
began operation in 2000 and was designated
to recycle storm water that may fall within or
run-on to the facility for use during plant
operations. During non-operational periods,
the retained storm water was discharged to a
designated outfall. The retained storm water
has been and continues to be sampled prior to
discharge in accordance with the SWPPP.
Storm water that falls on the Site is collected
and kept on-site by a perimeter berm and is
managed by the SWCRS. This system
consists of a series of lined ponds, sumps,
and storm drains to manage the storm water
on-site. Storm water on-site is collected from
each drainage area at concentration points
containing designated sumps (Figure 5-2).
The storm water is then transferred through

pipes by pumps from the sumps to the lined
retention ponds located on the southern
portion of the property. When the plant was
operational, storm water was either reused or
evaporated from the lined storage ponds.
Now that the plant is no longer operating, the
storm water is either evaporated or stored in
the retention system. When the water
volume approaches the capacity of the first
retention pond the water is sampled for
arsenic, barium, cadmium, chromium,
copper, lead, manganese, mercury, nickel,
selenium, silver, and zinc. If the results are
below the levels listed in the site’s Texas
Pollutant Discharge Elimination System
(TPDES) permit the water is pumped to the
designated outfall (SW-5), located near the
lower end of the Parker Brothers Arroyo, in
order to maintain enough capacity of the
retention system. If analytical results exceed
the daily maximum numeric effluent limit, no
discharge occurs and the storm water is
maintained on the plant in the lined ponds or
in designated storage tanks.

Figure 5-2. Concentration Points Containing Designated Sumps
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Outfall SW-5 contains a desilting basin and
discharges through a box culvert below the
BNSF railroad tracks and into the Rio
Grande through a concrete lined ditch. In
order to prevent sediment from entering SW5, the retention ponds are designed with a
sediment catch basin and are periodically
cleaned of any sediment accumulated during
periods where no storm water is being stored.
Storm water that flows outside of the
perimeter berm, within the plant property,
has the potential to discharge by gravity flow
to the waters of the American Canal or the
Rio Grande through four outfalls (SW-2,
SW-3, SW-4, and SW-5) as shown in Figure
5-1. These outfalls discharge from two
drainage areas: the Front Slope Drainage
Area and the North Drainage Area. The
Front Slope Drainage Area has the potential
of discharging storm water to outfalls SW-2,
SW-3, and SW-4. The North Drainage Area,
which consists of three sub-drainage areas
known as the Lower North Drainage Area,
Middle North Drainage Area, and Upper
North Drainage Area, discharge storm water
to outfall SW-5.
Off of the main plant site and located east of
I-10, the Upper Parker Brothers Arroyo is fed
by two arroyos, designated the South Arroyo
and North Arroyo. As part of the
construction of I-10, two detention
dams/basins were constructed within these
Arroyos. Storm water that accumulates in
these detention basins is discharged into the
Parker Brothers Arroyo to the west and the
Plant Entrance Arroyo to the south.
Currently there are four storm water
conveyances under I-10 to move water from
the east side of the Interstate to the Rio
Grande. From south to north these
conveyances are:
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 A single-barrel 36-inch diameter pipe
culvert located under I-10, approximately
1,000 feet south of the South Arroyo
dam. This feature conveys runoff from a
relatively small drainage area.
 A single-barrel 36-inch diameter pipe
culvert located immediate downstream of
the South Arroyo detention dam. This
feature conveys runoff from a relatively
small drainage area and does not include
water from the South Arroyo detention
dam.
 A single-barrel box culvert with an
inclined inlet. This is the principal
spillway for the South Arroyo detention
dam.
 A triple-barrel box culvert with a drop
inlet. This is the principal spillway from
the North Arroyo detention dam.
The discharges from these four conveyances
converge at a box timber culvert located
under the easternmost railway line. The box
timber culvert transitions to a concrete pipe
culvert somewhere within its length to its
downstream end. Visual evidence of this
transition has not been located to date. The
storm water then discharges to a concrete
culvert that runs under the next set of railroad
tracks to the west. The water eventually
discharges to a grass-lined channel that runs
northwestward, parallel, to the railway and
into the Parker Brothers Arroyo 48-inch
diameter culvert. This culvert discharges to
outfall point SW-5.
Capacities are currently decreased by the
presence of sediments in the culverts and
conveyances. The accumulation of sediment
should be removed in order to restore the
flow capacity of the storm water system for
the areas located east of I-10.
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5.2. Data Gaps
Data gaps have been identified for the on-site
surface water drainages. The large scaledrainage features are generally well
understood, such as: the SWCRS, on-site
detention and retention ponds, and the above
ground conveyance system from the east side
of I-10 to plant property. However, less
information is available about the
underground surface water drainage features
and smaller components of the on-plant
surface water drainage. The on-site drainage
features will potentially have an impact on
the remedial design activities and future
development.

5.3. Conceptual Design for
Surface Water
Storm water detained behind the dams east of
I-10 as well as storm water falling on the
upper portions of the Parker Brothers Arroyo
just west of I-10 (Ephemeral Pond area – IA12) creates a continual downward head for
contaminants present in this area and is a
significant contributor to groundwater
recharge. Based on preliminary estimates,
approximately 60 percent of the groundwater
flow beneath the property moves through the
Parker Brothers Arroyo. An effort will be
made to decrease the amount of surface water
infiltrating into groundwater, which will
reduce the groundwater flux in the Parker
Brothers Arroyo. Several concepts for
surface water control have been developed to
prevent surface water infiltration into
groundwater, prevent surface water contact
with affected materials, and keep unaffected
surface water and groundwater clean. These
concepts include:
 Rehabilitate the detention ponds located
east of I-10. This will be accomplished
by selectively clearing, grubbing, and
grading the ponds. Lining the ponds
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with a geosynthetic clay liner or low
permeability soil will reduce the amount
of groundwater recharge from ponded
water.
 Clean or reconfigure the outlets of the
detention basins in order to restore outlet
capacity and reduce the amount of water
stored in the detention ponds; thereby
reducing the amount of water that could
infiltrate into groundwater.
 Design a lined drainage channel through
the Parker Brothers Arroyo to convey
flow from the I-10 detention ponds to the
appropriate surface water outfall. This
will reduce the amount of contact the
surface water has with COCs in the
Parker Brothers Arroyo to keep the clean
surface water clean.
 Install subsurface physical barriers on the
east-site of I-10 to block and divert clean
groundwater into the lined conveyance
system to reduce groundwater flow into
potential source areas (i.e., Slag Pile and
Boneyard) and minimize contact with
COCs impacted soils.
 If the ephemeral pond, located between
the eastern railroad and I-10, is
determined to be required as part of the
final drainage scheme, the pond would be
lined with a GCL membrane or low
permeability soil to prevent surface water
infiltration to groundwater.
In addition to reducing the amount of
infiltration to groundwater and conveying
unaffected surface water and groundwater
through the site without contacting COCs,
the following surface water controls and
concepts are being considered:
 Original surface water flow directions
will be restored as much as possible. For
example, if surface water flow previously
drained to the American Canal, then the
final surface water flows will follow the
original surface water drainage direction
to the American Canal.
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 On-site landfill caps will be designed to
prevent run-on from adjoining areas and
assure that runoff from the landfills
meets water quality requirements. This
will prevent the contact of surface water
with COCs.
 Drainage structures along Paisano Drive
will be configured to accommodate
erosion control measures to the steep
front slope.
 All surface water controls will need to be
able to withstand soil characteristics and
be as water tight as possible to prevent
creating a groundwater recharge source.
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The design of the improvements to the
Surface Water Control system is anticipated
to include input from a number of
stakeholders (TxDOT, City and County of El
Paso, the railroads (BNSF and Union
Pacific). The Trust is currently working to
obtain additional funding and stakeholder
acceptance. The design for these
improvements will be provided in a
subsequent Work Plan or Remedial Design
document.
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6. Groundwater
The information presented in this Chapter is
based on groundwater data previously
collected at the site and presented in the
previous RI reports.

6.1. Current Conditions
As determined during previous Remedial
Investigations (discussed in Section 3),
groundwater at the Site has been impacted by
smelter operations. The COCs found at
concentrations above applicable standards in
groundwater are arsenic, cadmium, lead, and
selenium, with the primary COC being
arsenic. Furthermore, groundwater is
impacted with petroleum hydrocarbons in the
area of the Acid Tank and the floodplain as
described in Section 6.1.1.
Distribution of arsenic and other COCs at the
Site is primarily driven by the historic

arroyos where most groundwater flow and
mass flux occurs, as described in the CSM.
The primary source areas in the Parker
Brothers Arroyo, where most mass flux
occurs, are likely the Northern Area Slag Pile
and the Boneyard as discussed in Section 2.5.
COC mass is transported through the Parker
Brothers arroyo alluvium and discharged into
the floodplain alluvium. A similar flowfocused distribution is present in the other
arroyos and floodplain; Ponds 5 and 6
Arroyo, Pond 1 Arroyo and the South
Terrace Area Arroyo (Figure 6-1).
Remedial Investigations (Section 3) have
been completed at the Site and areas of
impact have been indentified and
characterized. After closing operations at the
Site in 1999 and decommissioning of onsite
ponds and old water pipes, COC

Figure 6-1 – Diesel 2 Plume
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concentrations in groundwater have generally
decreased in most monitoring wells from
1999 to 2008. Increasing concentration
trends have recently been observed in a
limited number of monitoring wells likely
due to increased precipitation; however,
concentrations in most monitoring wells
across the Site are consistent with decreasing
historical trends. Elevated concentrations of
COCs above USEPA MCLs occur
intermittently in the Rio Grande during the
winter when the river flow is low and the
relative contribution of groundwater is
greatest. During high flow periods
concentrations of COCs along the Rio
Grande are generally below detection limits.

6.1.1. Diesel 2 Plume Recovery
System
Groundwater in the front slope of the Site
and in the floodplain of the Rio Grande is
impacted with a non-aqueous phase liquid
(NAPL) diesel fuel plume, referred to as the
Diesel 2 plume. This plume is related to a
reported release of diesel fuel from an 18,000
gallon aboveground storage tank, located
near the former Zinc Fuming Plant.
Hydrometrics, Inc. conducted an
environmental investigation (1990 – 1994)
and subsequent remedial actions (1994 –
2006). Initially, a series of groundwater
monitoring wells were installed; then, a
product recovery trench and air sparge/ soil
vapor extraction trench were designed and
installed at the leading edge of the free
product plume and hydraulically
downgradient to the dissolved-phase plume,
respectively. Following pilot testing in 1997,
recovery system upgrades were implemented
that included the installation of a dual-phase
extraction system in the Smeltertown area in
the floodplain and total fluids recovery near
the Acid Plant.
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The distribution of the Diesel 2 plume
follows the historical, filled-in Acid Plant
Arroyo to the floodplain (Figure 6-1 on the
previous page). By 2005-2006, NAPL
recovery rates of the dual-phase extraction
(DPE) system had decreased significantly.
Since 2006, the DPE system has been
operated intermittently when recoverable
quantities of NAPL are present. To date,
more than 35,000 gallons of NAPL have
been recovered from the Diesel 2 spill
(Figure 6-2, on the following page). Based on
historical data, the current quantity of NAPL
present in the Diesel 2 plume area is related
to the seasonal operation of the American
Dam on the Rio Grande; generally, more
NAPL is observed during the winter
(October – April) when groundwater levels
are lower.
The Diesel 2 recovery system will continue
to be operated intermittently to recover
NAPL when present. This includes the
intermittent operation of the DPE system in
the floodplain and recovery from monitoring
wells where recoverable quantities of NAPL
are present. The wells to be monitored on a
quarterly basis for NAPL presence include
but are not limited to: EP-21, EP-23, EP-25,
EP-49, MW-49, EP-58, EP-57, EP-61 and
EP-65. If present, NAPL will be recovered
from wells using a portable skimmer pump.

6.1.2. Data Gaps
Groundwater data gaps were identified as
part of the CSM development in Section 2.4
and include: estimating groundwater flux
along the historic arroyos, delineation of
focused groundwater discharge downstream
of the American Dam, evaluation of depth to
bedrock and thickness of saturated alluvium
along the Parker Brothers Arroyo, and
interaction between groundwater and the
American Canal.
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measures are aimed at controlling and
reducing water inputs to the groundwater
system and will result in decreased loading of
COCs to groundwater and surface water.
Several additional remedial alternatives are
currently being evaluated, including focused
use of permeable reactive barriers and
extraction wells strategically located to
reduce contaminant concentrations and mass
flux in groundwater. Future Work Plan
addendums will propose additional activities
that will support further evaluation of these
alternatives and specifically address
groundwater impacts.

6.2. Conceptual Design for
Groundwater
Remediation
In general, the proposed conceptual designs
for soils/solids and surface water are aimed at
reducing the flux of unimpacted groundwater
through source areas by reducing
groundwater recharge from ponding of
stormwater and infiltration along unlined
channels, and reducing groundwater flow
from upgradient areas east of I-10. These

Figure 6-2 – Monthly and Cumulative Diesel Recovery by DPE System

2,500

30,000
2,000

25,000

1,500

20,000
15,000

1,000

10,000
500

5,000

0

0
Mar‐99
Sep‐99
Mar‐00
Sep‐00
Mar‐01
Sep‐01
Mar‐02
Sep‐02
Mar‐03
Sep‐03
Mar‐04
Sep‐04
Mar‐05
Sep‐05
Mar‐06
Sep‐06
Mar‐07
Sep‐07
Mar‐08
Sep‐08
Mar‐09
Sep‐09

Cumulative Diesel Recovery (gallons)

35,000

TIME
Cumulative Diesel Recovered (gal)

Final Remedial Action Work Plan
Former ASARCO Smelter, El Paso, Texas
63835001

Monthly Diesel Recovered (gal)

6-3

Monthly Diesel Recovery (gallons)

3,000

40,000

7. Proposed Activities to Fill Data Gaps
7.1. Soils and Solids
This section describes planned field
investigations based on the review of
historical data and the detailed evaluation of
the inputs to and outputs from the former
plant. These sampling and analysis efforts
will be completed to address the identified
data gaps. The COCs and additional AOIs
are specific to the reported operations in each
area and are shown in Table 7-1.

7.1.1. Sampling Rationale
From the data gap analysis, several areas
were identified for additional field
investigations shown in Table 7-2 on page 73. These additional field investigations
include former operations areas, buildings,

areas outside of bag houses, areas where slag
has been stored (both originally deposited
and processed material), debris piles on the
property east of I-10 and geotechnical
investigations needed for design of cut-off or
treatment walls and new repositories.

7.1.2. Sampling Locations
Sampling locations for additional field
activities proposed on the site are shown in
Figure 7-1 on the following page. Sampling
locations for additional field activities on the
property east of I-10 are shown on Figure 7-2
on the following page. This work will occur
prior to demolition; future sampling locations
may be identified during this effort.. Other
facilities will be addressed after demolition.

Table 7-1 COCs and Analytes of Interest for Soils and Solids
Area
All New Samples

COC List
arsenic, cadmium, chromium,
copper, iron, lead, selenium, zinc

Caustic Areas
Unloading, Bedding and
North Converter Staging
Areas
Unloading, Bedding and
North Converter Staging
Areas
Diesel Spill Areas

NA
NA

Transformer Staging Area

NA

BTEX (2) and total petroleum
hydrocarbons

NA

Analytes of Interest
antimony, barium, cobalt,
mercury, molybdenum, nickel,
silver
hexavalent chromium
VOCs(1)

chlordane, endrin,
hexachlorocyclopentadiene,
methyl parathion
None

Polychlorinated Biphenyls
(PCBs)

(1) VOCs = tetrachloroethene, trichlorethene, methylene chloride, 1,1,1-trichloroethane,
1,1,2,trichloroethane, carbon tetrachloride, chlorobenzene, 1,2-dichlorobenzene,
trichlorofluoromethane, 1,1,2-trichloro-1,2,2-trifluoroethane, dichlorodifluoromethane, xylenes, acetone,
ethyl acetate, ethyl benzene, ethyl ether, methyl isobutyl ketone, n-butyl alcohol, cyclohexanone,
methanol
(2) BTEX = benzene, toluene, ethylbenzene, and xylenes
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Figure 7-1 – Sampling Locations for Additional Field Activities

Figure 7-2 – Sampling Locations for Additional Field Activities on Property East of I-10
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Area of
Interest/Data Gap
Soils

Number of Sampling
Locations

Table 7-2 Locations for Additional Field Investigations
Method of
Number of Samples per Location
Collection
Sample Types

COCs and Analytes of
Interest

Types of Analyses to be Conducted

Parker Brothers
Arroyo

4 Borings, 10 feet into
bedrock

Grab samples at 5 ft intervals, up to 3
split-spoon/blow counts per hole , 2
throughout alluvium and 1 in bedrock
(unless too hard)

Hollow Stem Auger
with split spoon
attachment

Continuous observation of
cuttings; sample cuttings,
split spoon

Observe conditions in
slag.

Geotechnical analysis including blow count analysis
(substrate stiffness), grain size distribution, plasticity,
elasticity, pH, density/moisture content relationship

Category 1 Cell

5 borings, approximately
50 feet deep

Up to 10 grab samples (at 5 ft intervals)

Hollow Stem Auger

Continuous observation of
cuttings; sample cuttings

None

Geotechnical analysis for Category 1 Cell including blow
count analysis (substrate stiffness), grain size
distribution, plasticity, elasticity, pH, density/moisture
content relationship

Boneyard

8 borings,5
approximately 5 feet
deep and 3 boring 5 feet
into native material

4 grab samples (0.5 ft, 1.5 ft, 3.5 ft, 5 ft)
and 3 grab samples at distinct soil
locations in the borings

Hollow Stem Auger

Grab

Metals list

Environmental only

Fines Pile - Slag
and subsurface
geotechnical
characterization

3 borings, approximately
40 feet deep

Grab samples at 5 ft intervals, up to 4
split-spoon/blow counts per hole in
native material Additional samples for
chemical analyses may be collected
following collection of geotechnical
analyses.

Hollow Stem Auger
with split spoon
attachment

Continuous observation of
cuttings; sample cuttings,
split spoon

Slag fines, metals
leaching

Slag fines to be evaluated for leachability and grain size.
Geotechnical analysis of subgrade for Category I cell
including blow count analysis (substrate stiffness), grain
size distribution, plasticity, elasticity, pH, density/moisture
content relationship. Additional samples may be collected
for COCs and/or AOIs.

Unloading Building
Staging Area

3 borings, approximately
5 feet deep

4 grab samples (0.5 ft, 1.5 ft, 3.5 ft, 5 ft).
Surface sample to select clods/clumps
of potential ENCYCLE material

Hollow Stem Auger

Continuous observation of
cuttings; sample cuttings

Metals list, select list of
VOCs and SVOCs

Environmental only

Unloading Building
Baghouse Areas

2 surface samples

1 grab sample outside of unloading
building baghouse near track

Surface sample

Grab

Metals list, select list of
VOCs and SVOCs

Environmental only

Bedding Building
Area

4 borings, approximately
5 feet deep

4 grab samples (0.5 ft, 1.5 ft, 3.5 ft, 5 ft).

Hollow Stem Auger

Continuous observation of
cuttings; sample cuttings

Metals list, select list of
VOCs and SVOCs

Environmental only

Bedding Building
Baghouse Area

1 surface sample

1 grab sample outside of bedding
building baghouse

Surface sample

Grab

Metals list, select list of
VOCs and SVOCs

Environmental only

Unloading and
Bedding Buildings

(1)

(1)

(1)

(1)

Metals list, select list of
VOCs and SVOCs

Environmental only

Contop-Reverb
Area

(1)

(1)

(1)

(1)

Metals list

Environmental only

Converter Building

(1)

(1)

(1)

(1)

Metals list

Environmental only

Contop-ReverbConverter
Baghouse and
Electrostaic
Precipitator Areas

Up to 6 surface samples

1 grab sample outside of ContopReverb-Converter building baghouses

Surface sample

Grab

Metals list

Environmental only

Former Zinc Plant

3 borings, approximately
5 feet deep

4 grab samples (0.5 ft, 1.5 ft, 3.5 ft, 5 ft).

Hollow Stem Auger

Continuous observation of
cuttings; sample cuttings

Metals list, and Cr (IV)

Environmental only

Former Cadmium
Plant

2 borings, approximately
5 feet deep

4 grab samples (0.5 ft, 1.5 ft, 3.5 ft, 5 ft).

Hollow Stem Auger

Continuous observation of
cuttings; sample cuttings

Metals list, and Cr (IV)

Environmental only
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Table 7-2 Locations for Additional Field Investigations
Method of
Number of Samples per Location
Collection
Sample Types
(1)
(1)
(1)

Area of
Interest/Data Gap
Antimony Smelter

Number of Sampling
Locations
(1)

COCs and Analytes of
Interest
Metals list

Types of Analyses to be Conducted
Environmental only

Former Lead
Smelter

3 borings (through
asphalt), approximately
5 feet deep

4 grab samples (0.5 ft, 1.5 ft, 3.5 ft, 5 ft).

Hollow Stem Auger

Continuous observation of
cuttings; sample cuttings

Metals list

Environmental only

Anode Pour Area
(Converter Building)

2 borings, approximately
5 feet deep

4 grab samples (0.5 ft, 1.5 ft, 3.5 ft, 5 ft).
Surface sample to select clods/clumps
of potential ENCYCLE material

Hollow Stem Auger

Continuous observation of
cuttings; sample cuttings

Metals list, select list of
VOCs and SVOCs

Environmental only

Transformer
Staging Area

2 borings, approximately
5 feet deep

4 grab samples (0.5 ft, 1.5 ft, 3.5 ft, 5 ft).

Hollow Stem Auger

Continuous observation of
cuttings; sample cuttings

PCBs

Environmental only

East Property –
Waste piles

About 10 surface
samples (all piles will be
identified and sampled)

1 per pile

Dig into pile to get
representative
sample

Grab

Metals list, select list of
VOCs and SVOCs

Environmental only

East Property –
Mountain

About 12 surface
samples

1 grab sample

Surface sample

Grab

Metals List

Environmental only

East Property –
Arroyo Assessment

6 borings, 10 feet into
bedrock

Grab samples at 5 ft intervals, up to 5
split-spoon/blow counts per hole, 4
throughout alluvium and 1 in bedrock
(unless too hard)

Hollow Stem Auger
with split spoon
attachment

Continuous observation of
cuttings; sample cuttings,
split spoon

None.

Geotechnical analysis for possible cut-off walls including
blow count analysis (substrate stiffness), grain size
distribution, plasticity, elasticity, pH, density/moisture
content relationship

East Property –
Borrow Source
Evaluation

6 borings approximately
40 feet deep

Grab samples at 5 ft intervals

Hollow Stem Auger

Continuous observation of
cuttings; sample cuttings

None

Geotechnical analysis for possible borrow source for
cover and engineered fill

New Monitoring
Wells

6 borings of various
depths

Grab samples where needed to
characterize strata and water bearing
zones

Hollow Stem Auger

Continuous observation of
cuttings; sample cuttings

Metals List

grain size distribution, plasticity, pH, moisture content

(1) Sampling and analysis to be determined once demolition is complete
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7.2. Surface Water
Surface water in the Rio Grande and
American Canal has been impacted by
historic operations at the Site. Surface water
quality in the Rio Grande and American
Canal was investigated during the RI as IA-7
(Section 3) and was monitored from in 1998
through 2009.

7.2.1. On-going Monitoring
Requirements
Surface water will be sampled semi-annually
at 11 locations (as described in Section 5.1)
to determine water quality. Samples will be
collected at these locations and tested for the
same COCs for which groundwater is tested
(Table 7-3).
Table 7-3 - COCs and Analytes of Interest
for Surface Water and Groundwater
Monitoring
COC List
Analytes of Interest

7.2.2. Field Activity to Identify
Connection Points
In order to address data gaps regarding the
underground surface water drainage features,
the Trust is proposing to conduct a visual
survey of the entire plant property to
document existing surface water conveyance
structures. The survey will include the onsite plant property in addition to property east
of I-10, west of the railroad tracks and west
of Paisano Drive.
The visual assessment will focus on locating
surface water drainage features that can
influence surface water flow. This includes
pipes, conveyances, sumps, arroyos, etc. The
survey will document the surface water
features, their location within the plant site,
and the upstream and downstream drainages
features that are connected or influence the
feature. The survey will also note any areas
where surface water features are blocked or
have reduced capacity.

Metals
antimony, barium, cobalt,
mercury, molybdenum,
nickel, thallium

arsenic,
cadmium,
chromium,
copper, iron,
lead, selenium,
zinc

Water Quality Parameters
aluminum, calcium,
magnesium, manganese,
potassium, sodium,
alkalinity, chloride,
fluoride, nitrate/nitrite,
sulfate, sulfide, total
suspended solids, total
organic carbon

total dissolved
solids

Field Parameters
pH, specific
conductivity

temperature, dissolved
oxygen, oxidation/
reduction potential,
turbidity, ferrous iron

7.3. Groundwater
ASARCO conducted groundwater
monitoring from 1996 through 2009 to
evaluate the nature and extent of constituents
in groundwater beneath the facility and
adjacent properties.

7.3.1. On-going Monitoring
Requirements for
Groundwater
Groundwater and surface water conditions at
the Site warrant continued site-wide
monitoring of COCs and additional
monitoring of geochemical parameters to
support the evaluation of final environmental
remedies. This monitoring will be conducted
on a semi-annual basis.

Note: Both total and dissolved fractions
will be analyzed for metals
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Interim Site monitoring will be conducted at
selected groundwater monitoring and surface
water monitoring locations. Thirty-one
monitoring wells and eleven surface water
monitoring locations were selected for
Interim Site monitoring to be representative
of groundwater conditions both generally
across the Site and in several areas of interest
(Parker Brothers Arroyo, Acid Plant arroyo,
Ponds 5 and 6 arroyo, Pond 1 arroyo and the
South Terrace arroyo). The locations have
been selected to provide information on
groundwater conditions entering the site
(upgradient) and exiting the site
(downgradient). Additionally, certain
locations have been selected to evaluate
potential contaminant contribution to
downgradient receptors (the American Canal
and Rio Grande). The locations proposed for
monitoring are included on Figure 7-4 on the
following page. All groundwater and surface
water locations will be analyzed for Site
COCs and an extended parameter list (Table

7-3). Monitoring will be conducted on a
semi-annual basis to coincide with seasonal
operation of the American Dam and
seasonality of precipitation/ recharge events.
It is anticipated that the monitoring events
will be conducted under this Work Plan in
February and August 2011.
During the RI work conducted by ASARCO,
wells were purged using a three-well volume
approach. During the February 2011 Interim
Monitoring event, two alternative sampling
methodologies will be evaluated: low-flow
and a no-purge sampling method. Selected
wells (approximately 5-8) will be sampled
using all three sampling methodologies.
There is reduced effort associated with both
of these alternative sampling methodologies
and results of this comparative evaluation
will be used to consider each alternative
methodology for future Interim Monitoring
events. Additional monitoring details are
included in Appendix C – Field Sampling
Plan.

Figure 7-4 – Proposed Groundwater Sampling Locations
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7.3.2. Field Activity to Address
Data Gaps
Data gaps have been identified that must be
addressed to achieve a complete
understanding of groundwater flow
conditions, aquifer properties, and fate and
transport of impacts. The following proposed
activities are intended to fill these data gaps
and ultimately support the final groundwater
remedy:
 The available survey data for the
American Dam and Canal appears to be
inaccurate. A horizontal and vertical
survey of the American Dam and select
locations along the American Canal
should be conducted. These data will be
used to evaluate hydraulic gradients in
the area of the floodplain and American
Canal, identify areas where groundwater
may potentially discharge to the canal
and, improve overall understanding of
groundwater-surface water interactions.
 A total of four to three additional dualnested monitoring wells will be installed
along the Rio Grande downgradient of
the American Dam. The purpose of these
additional wells is to further characterize
areas where significant contaminant mass
discharge from groundwater occurs
which could then be strategically targeted
as part of the final groundwater remedy
to reduce impacts to the Rio Grande.
 Pump testing will be conducted at wells
located in the arroyos to validate
preliminary contaminant mass discharge
estimates and support the final
groundwater remedy. Up to four
pumping tests will be performed in the
Parker Brothers, Ponds 5 and 6, Pond 1
and South Terrace Arroyos. Pump
testing data will be used to estimate the
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hydraulic conductivity of the alluvium in
these areas where high groundwater
discharge and contaminant mass
discharge are expected.
 A geophysical investigation to identify
the depth to bedrock at the mouth of the
Parker Brothers Arroyo and the upland
stormwater detention basins east of I-10.
The purpose of this activity is to refine
groundwater flux estimates in these
areas, support the design of potential
groundwater diversion structures and
evaluate the feasibility of a permeable
reactive barrier as part of the final
groundwater remedy.
The locations of the work described above
are shown on Figures 7-5 and 7-6 on the
following page. After the completion of these
proposed activities, the results will be
incorporated into the CSM. After updating
the CSM, it is anticipated that bench-scale
and pilot testing of an in-situ groundwater
remedy will be conducted. The details of the
bench scale and pilot testing will be
submitted in a separate work plan.

7.3.3. Data Evaluation and Model
Update
After completion of the activities described
above, and one monitoring event as described
in Section 7.3.2, a comprehensive data
review will be conducted. The data review
will be used to optimize future groundwater
monitoring activities and ultimately, design
the final groundwater remedy. The data
review will also be used to revisit and update
the CSM and the existing numerical fate and
transport model.
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Figure 7-5. Geophysical and Elevation Survey Locations

Figure 7-6. Proposed Aquifer Tests and Monitor Well Locations
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8. Project Schedule
A schedule of major work plan activities is provided in the chart below. All field and laboratory
activities, data interpretation and report preparation are scheduled to be complete within 26 weeks
of commencement of field work. Approximate schedule dates on the chart are defined as number
of weeks after TCEQ approval of work plan.

Final Remedial Action Work Plan
Former ASARCO Smelter, El Paso, Texas
6835001

8-1

9. Project Organization
This section describes the project
management approach and organization. The
responsibilities of key personnel are
identified and contact information for the
project team is provided.

9.1. Project Management
Objectives
The project management objective is to
establish a project team and procedures to
manage the customer support and
communications, technical performance,
quality assurance / quality control (QA/QC),
and costs of the various aspects of the
project. The project team consists of the
Trust’s Trustee and Project Manager, the
Malcolm Pirnie project team, and
subcontractors. The tentative project team
members are identified below with their
responsibilities in Section 2.3. Contact
information will be distributed prior to
commencement of the activities.

9.2. Customer Support and
Communications
The customer for this project is the Trust
who is the project site manager. The Trust’s
customer is the TCEQ, who, along with other
agencies including USEPA and USDOJ, are
the beneficiaries of the Trust for the Site.
Communications with the customer will be
through the Trust’s Trustee, Project Manager,
or on-site personnel. Changes in scope,
costs, or schedules will be issued only by the
Trust’s Trustee only.
Malcolm Pirnie is the prime consultant on the
project. Project subcontractors will be
determined following approval of the Work
Final Remedial Action Work Plan
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Plan. Communications with the
subcontractors will be through the Task
Leader.

9.3. Project Team
Responsibilities
The following section identifies the roles,
responsibilities, and lines of communication
for the project team.
Texas Custodial Trust Trustee –
Roberto Puga
The Trust’s Trustee will provide overall
management of this project and will be the
principal line of communication with the
Malcolm Pirnie project team.
Texas Custodial Trust Project
Manager – Elizabeth Schell
The Trust’s Project Manager will provide
project management oversight for scope,
schedule and budget and monitor Malcolm
Pirnie’s project management performance.
Malcolm Pirnie Program Manager –
Dennis Tucker
The Malcolm Pirnie Program Manager is the
representative with contract authority. He
will be responsible for the commitment of the
resources required to fulfill the project’s
needs.
Malcolm Pirnie Project Manager –
Scott Brown
The Malcolm Pirnie Project Manager (PM)
will be accountable to the Program Manager
throughout the duration of the project. He
may delegate authority to other project team
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members to expedite and facilitate the
implementation of the project plan. The PM
will be responsible for the following:
 Coordination with the client
 Budget control
 Subcontractor performance
 Project coordination to implement field
activities
 Allocation of resources and staffing to
implement the QA/QC program and the
Health and Safety Plan (HASP)
 Review of reports
Malcolm Pirnie Task Leaders –
Various
For each set of tasks a Task Leader will be
assigned. The Task Leader will be
responsible for the core of coordination,
communication, and preparation of reports.
They will be responsible for technical review
of data; preparation of reports and status
reports; scheduling; and cost tracking and
forecasting for the assigned task.
Malcolm Pirnie Quality Consultant –
Various
The Quality Consultant will provide
guidance on technical matters and review
technical documents relating to the project.
Furthermore, they will assess the
effectiveness of the QA/QC program and
recommend modifications to the program,
when necessary. The Quality Consultant
may delegate technical guidance to specially
trained individuals under his or her direction.
Malcolm Pirnie Analytical Data Leader
– Marla Miller
The Analytical Data Leader will be
responsible for coordinating with the
analytical laboratory for the receipt of
samples, the reporting of analytical results,
and recommending corrective actions to
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correct deficiencies in the analytical protocol
or sampling. This role may be held by the
Task Manager.
Malcolm Pirnie Site Health and Safety
Officer – Hector del Campo
The Site Health and Safety Officer (HSO)
will be responsible for ensuring that the field
activities are carried out in accordance with
the HASP. He will provide technical
assistance to the PM and field personnel to
help ensure site safety. In addition, the Site
HSO will:
 Monitor field activities,
 Monitor personnel exposure to chemical
toxins,
 Develop emergency response procedures,
 Monitor temperature stress, and
 Stop work in the event unsafe work
conditions are encountered.
Malcolm Pirnie Site Field Manager –
Alicia Fogg
The Site Field Manager will serve as the onsite contact person for field assessments and
tests. She will be responsible for the logistics
of the field activities and act as liaison
between the field crew and subcontractors.
The Site Field Manager will ensure that field
personnel are familiar with and adhere to
proper sampling procedures, field
measurement techniques, sample
identification procedures, and chain of
custody procedures. The Site Field Manager
will also be responsible for sample custody
and investigation-derived waste (IDW). The
Site Field Manager will:
 Inspect and replace equipment,
 Prepare daily and interim progress
reports,
 Prepare and preserve samples for
shipment,
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 Coordinate field activities, and
 Schedule sampling and other field
activities.
 Arrange for temporary storage of IDW,
characterize IDW, and arrange for
transportation/disposal of IDW if
required.
Malcolm Pirnie Field Sampling Crew –
To Be Determined
The field sampling team will consist of the
Site Field Manager and Field Sampling
Crew. The team will follow the procedures
described in the Work Plan to ensure
accuracy, representativeness, consistency,
and safety in sample collection and other
field activities. The field sampling team has
been trained in Hazardous Waste Operations
and Emergency Response and is current in
the refresher course and medical physical.

The primary chemical laboratory will be
responsible for analysis of the field samples
and QC samples. The QA chemical
laboratory will be responsible for analysis of
split samples. Both laboratories will be
capable of providing environmental
analytical services consistent with USEPA
protocols and must be validated by the
TCEQ.
The driller will have a current Texas license.
The drilling company will be responsible for
collection of soil samples in a safe manner
under observation of Malcolm Pirnie staff.
The drilling company is responsible for
providing safe, working equipment and
properly trained staff.

9.4. Project Oversight
Project oversight will be provided by the
TCEQ to ensure that regulatory requirements
are being met.

Subcontractors

TCEQ, Project Manager – Jim Sher

The primary chemical laboratory will be
TestAmerica Inc of Corpus Christi, Texas.
The QA chemical laboratory will be ALS
Laboratory Group of Houston, Texas.
Environmental, .

The TCEQ Project Manager is responsible
for execution of the scope of work described
as part of the bankruptcy court order for the
Trust. The TCEQ Project Manager is the
primary point of contact within the TCEQ for
all site related issues.
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A.1

Project Management

Project Tasks and Organization

During the period of July 2004 through December 2008, ASARCO LLC (ASARCO)
completed a series of remedial construction activities at the El Paso Copper Smelter
Facility (Site) including excavation of Category I material, construction of three Category
I landfill cells and capping of Category II areas with asphalt pavement. These actions
were in response to the 1996 Texas Commission on Environmental Quality (TCEQ)
Agreed Order Docket No. 96-0212-MLM-E and subsequent letters providing additional
detailed requirements.
Prior to the construction activities, remedial investigations were conducted at the Site in
four phases between 1997 and 2003. The Phase I and Phase II investigations focused on
onsite areas. The Phase III Remedial Investigation Report included a proposal for
corrective actions, while the Remedial Design Report presented design criteria for
implementation of these corrective actions. The Phase IV Remedial Investigation Report
was completed in 2003 and briefly summarized the previous three Remedial Investigation
Reports and addressed some additional off-site issues.
This current phase of work addresses potential data gaps from the previous site
investigations and excavation activities. This data will be used, in combination with
historical data, to evaluate potential groundwater and soil remedial actions or options.
A.1.1

Purpose

This Quality Assurance Project Plan (QAPP) was prepared to address site-specific quality
control (QC) and quality assurance (QA) procedures for additional investigation and
remedial work performed at the Site. The QAPP describes the sampling, analytical, and
quality control requirements for investigation and remedial action activities to be
performed at the ASARCO El Paso Smelter. The QAPP requirements are designed to
ensure reproducible and defensible data are generated during this work. The following
documents were used as guidance in preparation of this QAPP:
 EPA Requirements for Quality Assurance Project Plans, EPA QA/R5 (USEPA,
2001);
 USEPA Guidance on Systematic Planning Using Data Quality Objectives Process
(USEPA, 2006);
 TCEQ Remediation Division Quality Assurance Project Plan for Superfund Program,
Document No. 200919.7 (TCEQ, 2010a); and
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 TCEQ Regulatory Guidance Review and Reporting COC Concentration Data Under
TRRP, RG-366, TRRP-13 (TCEQ, 2010b).
A.1.2

Roles and Responsibilities

Activities performed at the Site will require integration of personnel from organizations
identified below. Detailed description of the responsibilities of each member of the
project team is presented in the El Paso Smelter Soils and Solids Remedial Action Work
Plan (El Paso Smelter RAWP) (Malcolm Pirnie, 2010).
ASARCO El Paso Smelter Project Team
Company/
Organization

Title/
Role

Name

Project Navigator

Texas Custodial Trustee

Roberto Puga

Project Navigator

Project Manager

Elizabeth Schell

Malcolm Pirnie

Project Manager

Scott Brown

ERM

Project Manager

Jeff Bauguss

Project laboratories for the investigation and remedial action activities are TestAmerica,
Inc (primary laboratory) and ALS Laboratory Group. (QA laboratory). Contact
information for the project laboratories is provided below:
TestAmerica – Corpus Christi (primary laboratory)
1733 N Padre Island Drive
Corpus Christi, TX 78408
361-289-2673
Fax 361-289-2471
TestAmerica – Houston (back-up laboratory)
6310 Rothway Street
Houston, TX 77040
713-690-4444
Fax 713-690-5646
TestAmerica – Austin (back-up laboratory)
14050 Summit Drive
Austin, TX 78728
512-244-085
Fax 512-244-0160
ALS Laboratory Group (QA laboratory)
10450 Stancliff Road
Houston, TX 77099
281-530-5656
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A.2

Problem Definition and Background

The ASARCO El Paso Smelter operated from 1887 through 1992. Soil and groundwater
impacts from the various smelting operations were assessed during several site
investigations, remediation activities, and on-going monitoring activities performed from
1990 through 2009. The Texas Custodial Trust has been tasked with overseeing remedial
activities at the Site to standards protective of human health and the environmental with
the oversight of TCEQ and ultimately selling, transferring, or otherwise disposing of the
Site property. In order to develop long-term sustainable remedial solutions, it is essential
to have a thorough understanding of the previous site investigations and address potential
data gaps through additional sampling. This current phase of work seeks to resolve
potential data gaps by obtaining reproducible and defensible data required for use in
remedial decisions.

A.3

Project Task/Description and Schedule

Samples will be collected from the proposed locations, described in the El Paso Smelter
RAWP, as a means to assess potential data gaps in the previous site investigation data set.
This data will be used, in combination with historical data, to evaluate groundwater and
soil remedial actions. The project schedule is described in the El Paso Smelter RAWP.

A.4
A.4.1

Quality Objectives and Criteria for Data Measurement
Data Quality Objectives

Data Quality Objectives (DQOs) are developed using a systematic approach and establish
the quality and quantity of data needed to support project decisions. To establish DQOs,
the intended use of the data, possible consequences of incorrect decisions attributed to
inadequate or invalid data, and an acceptable level of uncertainty must be considered.
The following is a description of the seven step process used to develop DQOs for the
surface water quality monitoring program.
A.4.1.1

State the Problem

The Texas Custodial Trust has been tasked with overseeing remedial activities at the Site
to standards protective of human health and the environmental with the oversight of
TCEQ and ultimately selling, transferring, or otherwise disposing of the Site property. In
order to develop long-term sustainable remedial solutions, it is essential to have a
thorough understanding of previous site investigations and address potential data gaps
through additional sampling. This current phase of work seeks to resolve potential data
gaps by obtaining reproducible and defensible data required for use in remedial decisions.
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A.4.1.2

Identify the Goals of the Study

Questions to be addressed by data generated from this sampling program include:
 Are there areas within the site boundaries that do not appear to be adequately
characterized?
 Are the vertical and horizontal extents of contaminated areas adequately
characterized?
 Are soil concentrations greater than limits established for the Category I/Category
II/Category II criteria?
 Is there potential migration pathway for contaminated soil to impact underlying
groundwater or nearby surface waters?
 Does the groundwater or surface water appear to be impacted from surrounding soils?
 What are concentration trends over time for groundwater or surface water?
A.4.1.3

Identify Information Inputs

Information required to address the goals of this sampling effort include data from field
measurements (e.g., temperature, dissolved oxygen, pH, specific conductivity, oxidationreduction potential, and turbidity for groundwater monitoring), hydrologeologic
information (e.g., depth to water measurements to calculate groundwater elevation and
flow direction), laboratory analyses (e.g., inorganics, organics, and water quality
analyses), and spatial information (X and Y coordinates of sample locations).
Data will be used in conjunction with historical data and Geographical Information
System (GIS) for presentation purposes and trend analyses (both temporal and spatial).
Parameters to be collected during sampling activities and the required analytical methods,
containers, preservation, and reporting limits are presented in Section B.
A.4.1.4

Define the Boundaries of the Study

The Site boundaries are presented on Figure A-1. Additional information regarding the
location of previous sediment/soil samples, monitoring wells and surface water sampling
locations as well as proposed sample locations is presented in the El Paso Smelter RAWP.
A.4.1.5

Develop the Analytical Approach

Soil and sediment results will be compared to the Texas Risk Reduction Rules (RRR)
Risk Reduction Standard 3 (RRS3) values. The comparison of analytical results to these
values will drive decisions for further excavation, capping, or other remedial actions.
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For groundwater and surface water samples, results will be compared with historical data
to assess concentration and water quality trends. Results will be evaluated to assess if
soil contamination is impacting the groundwater and surface water.
A.4.1.6

Specify Performance or Acceptance Criteria

For soil and sediment samples, the two decision errors are: deciding that the contaminants
of concern (COCs) or analytes of interest (AOIs) concentrations present in the soils are
higher than the RRS 3 criteria when they are really not (Type I error) and deciding that
metals concentrations in soils are below RRS 2/3 when they really are (Type II error).
For groundwater and surface water samples, the two decision errors are: deciding that
groundwater/surface water is being impacted by soil contamination when it really is not
(Type I error) and deciding that groundwater / surface water is not being impacted by soil
contamination when it really is (Type II error).
The consequence of Type I decision error will be unnecessarily incurred project costs
associated with remediation. The consequence for a Type II decision error will be
continued liability and incurred cost for additional clean-up. An additional consequence
of this decision error could be potential risk to human health and the environment.
A.4.1.7

Develop Plan for Obtaining Data

In order to obtain reproducible and defensible data required for remedial decisions,
sampling and analytical procedures will be consistent with the historical data. As part of
the data gap evaluation, proposed sample locations were developed using GIS figures and
3-D models using Mining Visualization System (MVS).
A.4.2

Data Quality Indicators

The data quality will be measured and evaluated in terms of the following specific data
quality indicators:
 precision,
 accuracy/bias,
 representativeness,
 comparability,
 completeness, and
 sensitivity.
These indicators are used to determine whether project data quality objectives have been
achieved. The data indicators are assessed by comparing QC samples and parameters to
specific acceptance criteria (called measurement quality objectives). The measurement
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quality objectives can be control limits (e.g., acceptance ranges for spiked recoveries) or
defined criteria (e.g., target analytes should not be detected in method blanks). Table 1
illustrates the relationship between data quality indicators and QC samples.
Several of these parameters are more qualitative in nature (i.e, representativeness and
comparability). The following sections describe the data quality indicators and their
measurement techniques.
A.4.2.1

Precision

Precision is a measure of the reproducibility of analyses under a given set of conditions.
Sampling precision is measured through the collection of field duplicates. Analytical
precision is measured by analyzing laboratory duplicates or matrix spike/matrix spike
duplicates (MS/MSDs). Total precision is the measurement of the variability associated
with the entire sampling and analysis process. The precision measurement is determined
by calculating the Relative Percent Difference (RPD) between the duplicate sample
results.
RPD = (difference between results)/(average of results)*100
Field duplicates will be collected at a frequency of one per twenty field samples.
Precision between field duplicates and their associated field samples will be evaluated by
the following criteria:
 If an analyte is detected at a concentration greater than five times the reporting limit,
the RPD should be equal to or less than 35 percent for soils/sediments and 30 percent
for groundwater/surface water samples.
 If an analyte is detected at a concentration less than five times the reporting limit, the
difference between the sample and the field duplicate should not exceed the method
reporting limit.
A.4.2.2

Accuracy/Bias

Accuracy is a measure of the bias of a method (i.e., the level of agreement of a
measurement with a known true value) and includes components of random error
(variability due to imprecision) and systemic error. Accuracy reflects the total error
associated with a measurement. A measurement is accurate when the value reported does
not differ from the true value or known concentration of the spike or standard. Accuracy
is impacted by errors introduced through the sampling process, handling, analytical
procedures, and the sample matrix. Analytical accuracy is measured by comparing the
percent recovery of spiked analytes in MS or laboratory control samples (LCS) to a
control limit. For organic analyses, surrogate compound recoveries are also used to
assess accuracy and method performance for each sample analyzed. Accuracy is
measured by calculating percent recovery.
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Percent Recovery = (measured result)/(true value) *100
For field measurements of oxidation-reduction potential (ORP), dissolved oxygen (DO),
temperature, pH, and specific conductivity, data quality will be assumed when proper
instrument operation is demonstrated. Proper instrument operation will be demonstrated
by successful instrument calibration per manufacture’s specifications.
A.4.2.3

Representativeness

Representativeness is a qualitative parameter which evaluates the degree to which sample
data accurately and precisely represent a characteristic of a population, a sampling point,
or an environmental condition. This data quality indicator addresses the natural variation
or spatial and temporal heterogeneity of a sample matrix. Standardized sample handling
protocols (e.g., collection, storage, preservation, and transportation) have been
established to ensure samples are representative of field conditions, and are described in
Appendix C Field Sampling Plan (FSP). For laboratory analyses, aliquots used for
sample analysis will be taken in such a way to be representative of the whole sample.
Representativeness will be evaluated through holding time criteria, proper sample
preservation, field blanks, and method blanks. Field blanks will be collected at the
frequency of one per twenty field samples. Holding times, preservation techniques, and
sample containers required to maintain sample representativeness are presented in Table
2.
A.4.2.4

Completeness

Completeness is a measure of the amount of valid data obtained compared to the amount
expected under ideal conditions. Completeness is evaluated qualitatively and
quantitatively. The qualitative evaluation is determined as a function of all events
contributing to the sampling event. This includes samples arriving at the laboratory
intact, properly preserved, and in sufficient quantity to perform the requested analyses.
The quantitative description of completeness is defined as the percentage of QC
parameters that are acceptable. QC parameters assessed for quantitative determinations
of completeness include surrogate percent recoveries, MS/MSD percent recoveries, LCS
percent recoveries, laboratory duplicate and field duplicate RPDs, holding times, and
blank contamination. Completeness is calculated and reported for each method, matrix
and analyte combination. The project completeness goal is 90 percent.
Completeness = (valid results)/(total number of results) *100
A.4.2.5

Comparability

Comparability is a qualitative parameter that expresses the confidence with which one
data set can be compared to another. This is a concern when data is being integrated with
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historical data. Comparability of data is maximized through the use of standardized
operating procedures in the field and the laboratory, standard analytical methods, and
consistent units of measure.
A.4.2.6

Sensitivity

Sensitivity describes the capacity of the analytical methods and instrumentation to
differentiate between varying analyte concentrations. The project laboratories establish
method detection limits (MDLs) for each method, matrix, and analyte for each
instrument. Trace values, concentrations detected between the MDL and the sample
detection limits (SDLs), will be reported in order to minimize the potential for decision
errors.

A.5

Special Training Certification

In compliance with the Occupational Safety and Health Administration’s (OSHA) final
rule 29 CFR 1910.120 (e), all personnel performing investigation activities at the Site
will have completed the requirements for OSHA 40 Hour Hazardous Waste Operations
and Emergency Response (HAZWOPER) initial training and maintain current 8-hour
refresher training.

A.6

Documents and Records

Field documentation will include field logs, instrument calibration logs, and chain-ofcustody forms. Field logs will document daily field activities and include personnel on
Site, field activities, and samples collected. Instrument calibration logs will contain daily
calibration information. Chain-of-Custody forms, documenting the progression of
samples as they travel from the original sampling location to the laboratory, will include
the following information:
 sample identification,
 method of preservation,
 date and time of sample collection,
 analysis requested, and
 names and signatures of samplers and persons having possession of the samples.
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Sampling Process Design

Proposed sample locations described in the El Paso Smelter RAWP were developed based
on potential data gaps from previous site investigation activities. These “data gaps” may
be due to spatial locations or the need to verify horizontal or vertical extent of analyte
concentrations. The proposed sample locations are presented in the El Paso Smelter
RAWP.

B.2

Sampling Methods

Sample collection and analytical procedures are described in Appendix C FSP. These
procedures are consistent with previous site investigation in order to minimize variability
associated with sample results.

B.3 Sample Containers, Preservation, and Holding Time
Requirements
Sample containers, pre-cleaned according to USEPA specification, will be obtained from
the project laboratory for the requested analytical methods. Containers will be stored in
clean areas to prevent exposure to fuels, solvents, or other contaminants. The sample
volume, matrix, container type, preservation requirements, and holding times for the
analytical methods are listed in Table A-2.

B.4

Sample Handling and Custody

In the field, each sample container will be marked with the sample identification number,
sampling location, date, time of sample collection, and the sampler’s initials. The
structure for sample nomenclature is described below:
Sample Nomenclature
Matrix

Sample ID

Explanation

Soil

DG-SB01-4-5.5

Data gap (DG) soil boring #1 collected at 4 to 5.5 feet

Sediment

SEP-10-0.5

Sediment sample collected from location SEP-10 at 0.5
feet

Groundwater

EP-126

Groundwater sample collected from monitoring well
EP-126

Surface water

SEP-10

Surface water sample collected from location SEP-10
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QC samples will be identified using the following nomenclature: field duplicates as “FD
+ date collected” (FD021511), trip blanks as “TB + date collected” (TB021511),
equipment rinsate blanks as “EB + date collected” (EB021511), and QA split samples as
“QA + date collected” (QA021511). The field sample associated with the QA split
sample will be documented in the field log.
Sample containers will be placed in ice-filled sample coolers immediately following
collection, and kept at 4+2 degrees Celsius prior to, and during shipment to the project
laboratory. Sample containers will be packaged in such a way to avoid breakage during
transportation. Samples will be transported to the project laboratory under proper chainof-custody procedures.
For each sample submitted to the project laboratory for analysis, an entry will be
recorded on a chain-of-custody form. The chain-of-custody form will accompany each
cooler for each sampling day. The information recorded on the chain-of-custody form
includes the sampling date and time, sample identification number, requested analyses
and analytical method, and the sampler’s name and signature.
Upon receipt of the sample cooler, the laboratory will verify custody and condition of the
samples. Non-conformances observed during sample receipt (e.g., broken sample
containers, samples received outside of acceptable temperature range) will be
documented on the laboratory’s sample receipt form and communicated to the project
team immediately.

B.5

Analytical Methods

Analytical preparation methods and procedures to be performed will be in accordance
with the project laboratory’s QAPP and Standard Operating Procedures (SOPs). The
analytical methods for the data gap field activities are described in the following
documents:
 Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (USEPA SW846, 1986 and updates);
 Standard Methods for the Examination of Water and Wastewater, 21st edition
(APHA, 2005); and
 TCEQ Methods 1005 and 1006 for total petroleum hydrocarbons.
Based on the previous site investigations, the original COCs for soil and solid samples
were metals, namely arsenic, cadmium, chromium, copper, iron, lead, selenium, and zinc.
The AOI list for future sampling events includes antimony, barium, cobalt, mercury,
molybdenum, nickel, silver, hexavalent chromium, select volatile organic compounds
(VOCs), hexachlorocyclopentadiene, chlordane, endrin, methyl parathion, and total
petroleum hydrocarbons (TPH). The COCs for groundwater and surface water samples
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are arsenic, cadmium, chromium, copper, iron, lead, selenium, zinc, total dissolved
solids, pH, and specific conductivity. The AOIs for groundwater/surface water include
antimony, barium, cobalt, mercury, molybdenum, nickel, thallium, aluminum, calcium,
magnesium, manganese, potassium, sodium, alkalinity, chloride, fluoride, nitrate/nitrite,
sulfate, sulfide, total suspended solids, and total organic carbon. Field parameters that
will be measured during sampling will include pH, specific conductivity, temperature,
dissolved oxygen, oxidation/reduction potential, turbidity, and ferrous iron. The
following table presents the analytical methods to be requested during this project. The
reporting limits for the analytical methods of presented in Attachment A.
Summary of Analytical Methods for El Paso Smelter Data Gap Analysis
Matrix

Soils/Sediments

Groundwater/
Surface Water

Parameters

Analytical Method

Metals

USEPA Method 6020/6010

Mercury

USEPA Method 7471

Hexavalent chromium

USEPA Method 7196

VOCs

USEPA Method 8260

Hexachlorocyclopentadiene

USEPA Method 8270

Chlordane and endrin

USEPA Method 8081

Methyl parathion

USEPA Method 8141

PCBs

USEPA Method 8082

TPH

Method TX1005

Metals

USEPA Method 6020/6010

Mercury

USEPA Method 7470

Alkalinity

SM Method 2320B

Chloride, sulfate, and nitrate/nitrite

USEPA Method 300.0

Fluoride

USEPA Method 340.2

Sulfide

USEPA Method 376.2

Total dissolved solids

USEPA Method 160.1

Total suspended solids

USEPA Method 160.2

Total organic carbon

USEPA Method 415.1

Note: Equivalent analytical methods may be used with prior approval from project team

Attachments A, B, and C present reporting limits, calibration procedures, and QC control
limits for the analytical methods, respectively.

B.6

Quality Control

The purpose of the QC program is to produce data of known quality that satisfy the
project objectives and that meet or exceed the requirements of the standard methods of
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analysis. This program provides a mechanism for ongoing control and evaluation of data
quality measurements through the use of QC samples.
Field QC samples are collected by the field team and submitted to the laboratory to assess
sample heterogeneity, sampling precision, and potential contamination sources.
Laboratory QC samples are used to evaluate performance and reliability for each
analytical method. Laboratory QC samples, consisting of method blanks, MS/MSD,
laboratory duplicate, and LCS, are included in each analytical batch analyzed. An
analytical batch is defined as a group of up to 20 samples of the same matrix that are
prepared and analyzed together. Table 1 illustrates the relationship between data quality
indicators and QC samples.
B.6.1
B.6.1.1

Field Quality Control Samples
Field Duplicates

Field duplicate samples are two samples collected at the same time, from the same source
at the same depth or sample location as the associated field sample. Field duplicates are
submitted to the project laboratory as separate samples (i.e., “blind” duplicates). The
purpose of collecting field duplicates is to assess the consistency of the overall sampling
effort, including collection, shipping, and analysis; the purpose of submitting them
“blind” to the laboratory is to assess the consistency or precision of the analytical system.
Field duplicates will be collected at a frequency of one for every 10 samples of the same
matrix.
B.6.1.2

Quality Assurance Splits

QA split samples are collected at the same time, form the same source, at the same depth
or sample location as the associated field sample. Split samples are sent to a different
laboratory for the same sample analysis as the associated field sample serving as an
external QA sample. Split samples will be collected at a frequency of one for every 20
field samples of the same matrix and are usually associated with field duplicate samples.
B.6.1.3

Equipment Rinsate Blanks

Equipment rinsate blanks are prepared in the field by collecting the final rinse water of
the decontamination process. Equipment rinsate blanks are analyzed for the same
parameters as the field samples. The analytical results of each equipment rinsate blank
will be reviewed for the presence of target analytes as an indication of potential
contamination from field procedures or insufficient decontamination. Equipment rinsate
blanks will not be collected when disposable sampling equipment is used. Equipment
rinsate blanks will be collected at a frequency of one for every 20 field samples collected.
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B.6.1.4

Trip Blanks

Trip blanks are used to evaluate representativeness by identifying any volatile organic
compounds (VOCs) that may have been introduced to the field samples during shipping,
handling, or storage on site and at the laboratory. Trip blanks are prepared in the
laboratory by pouring deionized, distilled water into 40 milliliter (ml) vials. The trip
blanks are shipped with the field samples back to the project laboratory with each cooler
containing volatile organic analyses. Trip blanks are never opened in the field and are
analyzed for VOCs only.
B.6.2
B.6.2.1

Laboratory Quality Control Checks
Method Blanks

A method blank consists of laboratory-grade water containing all of the reagents utilized
in an analytical procedure. The method blank is prepared in the same manner as a sample
and is processed through all of the analytical steps, including sample preparation.
Method blanks are used to monitor the laboratory preparation and analysis systems for
interferences and contamination form glassware, reagents, sample manipulations, and
general laboratory environment. Method blanks are analyzed for each analytical batch.
B.6.2.2

Laboratory Control Samples

LCS samples monitor analytical performance independent of matrix effects. LCS
samples consist of laboratory reagent water or clean sand (e.g., Ottawa sand) spiked with
a known quantity of specific target analytes. The LCS sample is taken through the entire
sample preparation and analytical process. LCS results, together with matrix spike
results, can be used to assess the presence of matrix effects. LCS samples will be
analyzed for each analytical batch.
B.6.2.3

Matrix Spikes/Matrix Spike Duplicates

MS/MSD samples measure matrix-specific method performance. The MS/MSD are
prepared by adding a known quantity of target analytes to a single field sample prior to
sample digestion or preparation to determine how well the target analytes can be
recovered from the sample matrix. Matrix spike data evaluation is more complex than
blank or LCS data evaluation since matrix spikes measure matrix effect in addition to
sample preparation and analysis effects. MS/MSD samples will be analyzed for each
analytical batch.
B.6.2.4

Laboratory Duplicate

Laboratory duplicates may be performed in place of MSD for inorganic parameters. The
laboratory duplicate consists of an aliquot taken from same container as associated
Texas Custodial Trust
Appendix B - Quality Assurance Project Plan
6835001

B-5

Section B
Data Generation and Acquisition

sample and taken through the entire sample preparation and analysis process. The
laboratory duplicate is compared with its associated sample as a means of evaluating
precision.
B.6.2.5

Surrogates

Surrogates are organic compounds that are similar to the target analytes in chemical
composition and behavior in the analytical process, but are not normally found in nature.
Surrogates are spiked into field and QC samples prior to extraction and analysis for
specified organic analyses. Percent recoveries for these compounds are used to evaluate
accuracy, method performance, and extraction efficiency.
B.6.2.6

Internal Standards

Internal standards are compounds added to field and QC samples after sample preparation
for qualitative and quantitative instrument analysis. These compounds serve to give a
standard of retention time and response factor for quantitation. Internal standards can
correct for column injection losses, purging losses, or viscosity effects.

B.7 Method Detection Limit, Method Quantitation Limit, and
Sample Detection Limit
The Method Detection Limit (MDL) is the minimum concentration that can be measured
and reported with 99 percent confidence that the analyte concentration is greater than
zero. The laboratory establishes MDLs for each method, matrix, and analyte for each
instrument. MDLs are revalidated at least once per twelve month period. MDLs will be
determined using procedures outlined in Appendix B of 40 CFR, Part 136.
The Method Quantitation Limit (MQL) is the lowest non-zero standard concentration in
the laboratory’s calibration curve. The MQL is usually five to 10 times the MDL for the
majority of target analyte.
The laboratory shall report all non-detected results as less than the numeric value of the
Sample Detection Limit (SDL). The SDL is defined as the MDL adjusted to reflect
sample-specific actions, such as dilutions.

B.8 Instrument/Equipment Testing, Inspection, and
Maintenance
Preventive maintenance procedures are essential to ensure reliable operation of laboratory
and field equipment with minimal downtime. These procedures ensure that instruments
are maintained in sound operating conditions and are capable of operating at acceptable
performance levels. The frequency of routine preventive maintenance procedures should
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follow instrument manufacturer recommendations or be performed on an “as needed”
basis.
Proper working condition of equipments will be assumed if successful calibration is
accomplished and will be verified prior to analysis. In addition to daily calibration,
equipment will be visually inspected for wear and tear. Malfunctioning or broken
equipment will be labeled as such and returned for necessary repairs or disposal. Backup equipment will be available during field activities in the event of equipment
breakdowns. All maintenance and repairs should be recorded in the instrument log book.

B.9

Instrument/Equipment Calibration and Frequency

Instrument calibration is necessary to ensure that the analytical system is operating
correctly and functioning at the proper sensitivity to meet the required reporting limits.
Calibration establishes the dynamic range of an instrument, establishes response factors
used for quantitation, and demonstrates instrument sensitivity. Instruments will be
calibrated per manufacturer’s specifications before each use. Criteria for calibration
procedures are in accordance with the appropriate analytical SOPs. Calibration records
are documented in laboratory logbooks. Calibration procedures for the project analytical
methods are presented in Attachment B.
Field equipment will be maintained and calibrated in accordance with manufacturer
specifications. Equipment failures will be repaired in the field if possible; if not, the
instrument will be tagged, removed from service, and returned for repair or replacement.
Field equipment will be calibrated, at a minimum, daily before the start of sampling
activities. Calibration records will be maintained in the field log book. The calibration
record will include a unique instrument number (e.g., serial number), standards used,
concentrations, and meter readings.

B.10 Inspection/Acceptance for Supplies and Consumables
The laboratory will inspect supplies and consumables prior to their use in analysis. The
materials description in the analytical methods will be used as a guideline for establishing
the acceptance criteria for these materials. Purity of reagents will be monitored by
analysis against standard reference materials. An inventory and storage system for these
materials will assure use before manufacturers’ expiration dates and storage under safe
and chemically compatible conditions.

B.11 Non-Direct Measurements
Historical data from previous site investigations are stored in a Microsoft Access
database. Results in the database were compared to hard copy analytical reports or
summary tables from remedial investigation reports during the database review process.
Texas Custodial Trust
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B-7

Section B
Data Generation and Acquisition

For data that was added to the original database (i.e. confirmation samples collected
during excavation activities), 100 percent of the results were checked against the hard
copy data. For other results, a minimum of 10 percent of the data was verified. Internal
logic checks of the data were also performed (e.g., correct units matching the sample
matrix).

B.12 Data Management
Procedures to manage and organize data generated from additional sampling events are
designed to facilitate querying information from the database to support remedial
decisions. Data management procedures begin by following sample nomenclature
protocols described in Section B.4. As new samples are collected, the field team will
maintain a sample tracker spreadsheet that contains field sample identification, laboratory
sample identification, date collected, and requested analyses. The sample tracker
spreadsheet acts as an inventory of samples that have been collected and their status (e.g.,
if data has been received from the laboratory).
After the field team received the analytical laboratory data, the reports will be reviewed
as described in Section D. The review and verification process will be used to assess the
quality and usability of the data. The project laboratory will submit an electronic data
deliverable (EDD) along with the analytical report. The EDD will be loaded into the
database after data verification has been performed and data qualifiers, based on the
review, will be added to the database.
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C.
C.1

Assessment and Oversight

Assessment and Response Actions

Assessment of laboratory and field procedures ensures that sample collection and
analyses are conducted as planned and that the data meet project DQOs. Audits and/or
assessments are performed to verify that:
 The elements of the QAPP are correctly implemented;
 The quality of the data generated by implementation of the QAPP is adequate; and
 Corrective actions, when needed, are implemented in a timely manner and their
effectiveness is documented.
Project laboratories are audited on a regular basis by external parties, such as the National
Environmental Laboratory Accreditation Program (NELAP), as part of their on-going
requirements to maintain certification and accreditation.
Field audits may be performed as a qualitative review of the sampling system to ensure
that field activities are being performed in compliance with QAPP and FSP
specifications. Field audits may include inspection of field forms, field instrument
calibration, field documentation, and adherence to sampling procedures described in the
FSP.

C.2

Reports to Management

Deviations from the QAPP and FSP, and their effect on the quality of the associated data
will be documented in the Data Usability Summary (DUS), described in Section D.2.
A description of data quality issues will be submitted in the DUS which will contain the
following:
 Data validation and assessment results since the last report;
 Field and laboratory audit/assessment results since the last report;
 Significant QA/QC problems, recommended solutions, and results of corrective
actions;
 Assessment of data generated since the last report, including consideration as to
whether originally targeted objectives are being met through the implemented plan;
and
 Minor deviations from the QAPP or SAP.
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D.

Data Validation and Usability

This section describes the criteria for deciding whether to accept, reject, or qualify the
data obtained and for assessing the degree to which data met quality objectives as
described in Section B. This decision will be based on the data reviewer’s estimate of the
effect that each deviation from the QAPP will have on the usability of the associated data
item, its contribution to the quality of the reduced and analyzed data, and its effect on the
decision.

D.1
D.1.1

Data Review
Field Team Review

The field team lead will review the following items to ensure that appropriate sample
handling, chain-of-custody documentation, and field measurements for the samples have
been completed:
 Samples shipped to the laboratory in time to allow adequate time for analysis within
prescribed holding times;
 The sample numbering system identified samples using the correct sample numbering
system;
 Sample integrity maintained by ensuring that samples remain on ice at all times after
collection as evidenced by temperature on arrival recorded by laboratory;
 Chain-of-custody documents complete;
 Daily instrument calibration meets manufacturer’s acceptance criteria; and
 Field measurements are internally consistent (e.g., dissolved oxygen readings are not
negative).
D.1.2

Laboratory Review

The project laboratory is responsible for reviewing 100 percent of the analytical data to
ensure that it meets the requirements specified in the QAPP. The laboratory system for
ensuring valid data includes reviews of instrument printouts, sample preparation
information, calibration information, MS/MSD and laboratory duplicate results, LCS
results, and method/instrument blanks. Data review is performed to assess whether there
are non-conformances with the analytical method protocols or project-specific
requirements, and to correct any problems discovered.
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Section D
Data Validation and Usability

The laboratory analyst performing the tests will review 100 percent of the definitive data.
After the analyst’s review has been completed, 100 percent of the data will be reviewed
independently by a senior analyst or supervisor.

D.2

Data Verification

Data verification techniques include reviewing data and accepting, rejecting, or
qualifying data based on established criteria, such as the USEPA Contract Laboratory
Program National Functional Guidelines for Inorganic Data Review (USEPA, 2004) or
the TCEQ Regulatory Guidance Review and Reporting COC Concentrations Data under
TRRP (TCEQ, 2010).
Data verification will be performed on 100 percent of the data and will include a review
of the following QC parameters:
 holding times,
 sample preservation and containers,
 blanks,
 spiked samples (MS/MSD and LSCS),
 Laboratory and field duplicates, and
 Surrogate recoveries.
Acceptance and rejection criteria will be based on data quality indicators (precision,
accuracy, representativeness, completeness, and comparability). If performance
measures, such as RPDs between samples and field duplicates, are routinely exceeded,
re-sampling may be triggered after a detailed examination of the potential reasons for the
exceedence is performed.
Data verification findings are summarized in a Data Usability Summary (DUS) that
includes the following:
 summary of QC sample results (field and laboratory),
 description of qualified results, and
 completeness evaluation.
As part of the data verification, data qualifiers may be assigned to results not meeting
measurement criteria. The data qualifiers used to qualify analytical results associated
with QC parameters outside data quality objectives are defined below:
 J: The analyte was positively identified; however, the result should be considered an
estimated value.
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D-2

Section D
Data Validation and Usability

 UJ: The analyte was not detected above the listed reporting limit; however, the
reporting limit is considered an estimated value.
 R: The data is not considered usable.

D.3

Reconciliation with User Requirements

Data will be reviewed by the project team to assess the usability of the data for the
intended purpose, in light of any QA/QC issues identified. In general, data that are
collected such that verification criteria are met will be deemed useable for the intended
project purpose. If data quality indicators do not meet the project’s requirements for
DQOs as outlined in the QAPP, the data may be rejected and re-analysis may occur (if
holding times are not violated). The project team will evaluate the cause of the failure (if
possible) and make the decision to discard the data and re-sample. If the failure is related
to data quality, calibration and maintenance techniques will be reassessed as identified by
the appropriate laboratory and/or field personnel. If the failure is associated with the
sample collection and re-sampling is needed, the samplers will be re-trained.
Project management will be kept informed of ongoing QC analyses via e-mail or
telephone calls, and will be notified of QC analytical results, recommended corrective
actions, and response to corrective actions through technical memoranda.
Laboratory non-conformances in meeting project quality objectives will result in
implementing corrective actions. The objective of the corrective action procedures are to
ensure that errors in laboratory performance lead to corrective measures and are
documented. The steps involved in corrective action procedures are as follows:
 define the problem;
 assign responsibility for investigating the problem;
 investigate and determine the cause of the problem;
 determine a corrective action to eliminate the problem;
 assign responsibility for implementing the corrective action;
 establish effectiveness of the corrective action and implement the corrective action;
 verify that the corrective action has eliminated the problem; and
 document the problem and corrective actions performed.
If data review indicated out-of-control results, the laboratory may perform re-extraction
and re-analysis of the sample. Corrective actions will be documented to the project team.
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E.
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Table 1
Data Quality Indicators and Quality Control Sample Evaluation
Appendix B - QAPP
Data Quality
Indicator

Precision

Accuracy/Bias

Representativeness

Completeness
Comparability
Sensitivity

Quality Control
Parameter
Field Duplicate
QA Split Sample
MS/MSD
LCS/LCS Duplicate
Performance Evaluation
Surrogates
MS
LCS
Method Blanks
Trip Blanks
Equipment Rinsate Blanks
Field Duplicate
QA Split Sample
Performance Evaluation
Holding Times
Sample Preservation
Valid Data
Field Procedures
Analytical Methods
Units of Measure
Reporting Limits
Screening Limits

Note:
MS/MSD = Matrix spike/matrix spike duplicate
LCS = Laboratory control sample

Texas Custodial Trust
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Evaluation Criteria
RPD
RPD
RPD
RPD
RPD
Percent Recovery
Percent Recovery
Percent Recovery
Qualitative
Qualitative
Qualitative
Qualitative
Qualitative
Qualitative
Qualitative
Qualitative
Percent acceptable data
Qualitative
Qualitative
Qualitative
Qualitative
Qualitative

Table 2
Sample Container and Preservation Requirements
Appendix B - QAPP
Parameter

Analytical Methods
USEPA Method 6010 or 6020

Matrix
S

USEPA Method 6010 or 6020

W

USEPA Method 7471

S

USEPA Method 7470

W

USEPA Method 7196

S

USEPA Method 8260
USEPA Method 8260

S
S

BTEX

USEPA Method 8021 or 8260

W

SVOCs

USEPA Method 8270

S

Pesticides

USEPA Method 8081

S

PCBs

USEPA Method 8082

S

Herbicides

USEPA Method 8141

S

Method TX 1005

S

Method TX 1005
SM Method 2320B

W
W

USEPA Method 300.0

W

Sulfide

USEPA Method 376.2

W

Total Dissolved Solids
Total Suspended Solids

USEPA Method 160.1
USEPA Method 160.2

W
W

Total Organic Carbon

USEPA Method 415.1

W

Metals

Mercury
Hexavalent
Chromium
VOCs
BTEX

TPH
Alkalinity
Chloride, sulfate, nitrate,
nitrite

Sample Container
4 oz glass jar or SS sleeve
500 ml poly
4 oz glass jar or SS sleeve
500 ml poly

Preservation
4+2°C
4+2°C and HNO3 to
pH<2
4+2°C
4+2°C and HNO3 to
pH<2

3 x 40 ml VOA vials

4+2°C
4+2°C
4+2°C
4+2°C and HCl to
pH<2

4 oz glass jar or SS sleeve

4+2°C

4 oz glass jar or SS sleeve

4+2°C

4 oz glass jar or SS sleeve

4+2°C

4 oz glass jar or SS sleeve

4+2°C

4 oz glass jar or SS sleeve
3 x 40 ml VOA vials
500 ml poly

4+2°C
4+2°C
4+2°C

500 ml poly

4+2°C
4+2°C and NaOH to
ph>9 and Zn
Acetate
4+2°C
4+2°C
4+2°C and H2SO4
to pH<2

4 oz glass jar or SS sleeve
2 EnCore samplers
2 EnCore samplers

500 ml poly
500 ml poly
500 ml poly
250 ml poly

Holding Time
6 months
6 months
28 days
28 days
14 days until extraction; 24 hours
after extraction for analysis
14 days; 48 hrs if unpreserved
14 days; 48 hrs if unpreserved
14 days; 7 days if unpreserved
14 days until extraction; 40 days
after extraction for analysis
14 days until extraction; 40 days
after extraction for analysis
14 days until extraction; 40 days
after extraction for analysis
14 days until extraction; 40 days
after extraction for analysis
14 days until extraction; 14 days
after extraction for analysis
14 days
14 days
28 days for chloride and sulfate; 48
hours for nitrate and nitrite

Notes:
S = Soil or sediment; W = Groundwater or surface water; HNO3 = nitric acid; NaOH = sodium hydroxide; HCl = hydrochloric acid; Zn Acetate = Zinc acetate
VOCs = volatiel organic compounds; SVOCs = semivolatile organic compounds; TPH = total petroleum hydrocarbons
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7 days
14 days
14 days
28 days

Attachment A
Method Detection Limits and
Method Quantitation Limits
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Attachment A
Table A-1
Soil/Sediment Reporting Limits
Parameter
Metals
Antimony
Arsenic
Barium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Molybdenum
Nickel
Selenium
Silver
Thallium
Zinc
Mercury
Hexavalent Chromium
Volatile Organic Compounds

1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1,2-Trichloro-1,2,2trifluoroethane
1,2-Dichlorobenzene
4-Methyl-2-pentanone (MIBK)
Acetone
Carbon tetrachloride
Chlorobenzene
Cyclohexanone
Dichlorodifluoromethane
Ethyl acetate
Ethylbenzene
Ethyl ether
Methylene chloride
Tetrachloroethene
Trichloroethene
Trichlorofluoromethane
Xylenes, Total
n-Butyl alcohol
Methanol

Analytical
Method

MDL
(mg/kg)

MQL
(mg/kg)

6020
6020
6020
6020
6020
6020
6020
6020
6020
6020
6020
6020
6020
6020
6020
7471
7196

0.0961
0.0499
0.109
0.0721
0.112
0.0525
0.177
5.53
0.205
0.106
0.133
0.0435
0.0686
0.0689
0.768
0.018
0.3

0.25
0.25
0.25
0.25
0.25
0.25
0.5
2.5
0.5
0.25
0.25
0.25
0.25
0.25
1.25
0.2
1.0

8260
8260
8260

0.0007
0.0005
0.00067

0.005
0.005
0.005

8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8015
8015

0.00025
0.00093
0.0072
0.00051
0.00023
0.003
0.00073
0.0012
0.00022
0.0002
0.005
0.00074
0.00028
0.001
0.00036
0.38
1.036

0.005
0.005
0.025
0.005
0.005
0.025
0.005
0.005
0.005
0.005
0.025
0.005
0.005
0.005
0.015
5
5
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Attachment A
Table A-1 (cont.)
Soil/Sediment Reporting Limits
Analytical
Parameter
Method
Semivolatile Organic Compounds
Hexachlorocyclopentadiene
8270
Pesticides
Chlordane
8081
Endrin
8081
Herbicides
Methyl parathion
8141
BTEX/Petroleum Hydrocarbons
Benzene
8260
Ethylbenzene
8260
Toluene
Xylenes, Total
Total Petroleum
Hydrocarbons

8260
8260
TX1005

Notes:
mg/kg = milligram per kilogram
MDL = method detection limit
MQL = method quantitation limit
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MDL
(mg/kg)

MQL
(mg/kg)

0.0667

0.33

0.00188
0.0000833

0.017
0.0017

0.0085

0.017

0.00023
0.00022

0.005
0.005

0.00056
0.00036
10

0.005
0.015
50

Attachment A
Table A-2
Groundwater/Surface Water Reporting Limits
Parameter
Metals
Aluminum
Antimony
Arsenic
Barium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Sodium
Thallium
Zinc
Mercury
Water Quality Parameters
Alkalinity
Chloride
Fluoride
Nitrate/Nitrite
Sulfate
Sulfide
Total Dissolved
Solids
Total Suspended
Solids
Total Organic Carbon

Analytical
Method

MDL
(mg/L)

MQL
(mg/L)

6020
6020
6020
6020
6020
6020
6020
6020
6020
6020
6020
6020
6020
6020
6020
6020
6020
6020
6020
6020
7470

0.0225
0.00161
0.00109
0.00081
0.000854
0.198
0.00140
0.00136
0.00115
0.101
0.000733
0.113
0.0116
0.0014
0.00217
0.407
0.00108
0.727
0.000693
0.0355
0.00013

0.05
0.005
0.005
0.005
0.002
0.50
0.005
0.005
0.01
0.25
0.005
0.5
0.05
0.005
0.005
1.0
0.005
1.0
0.001
0.025
0.0020

2320B
300.0
340.2
300.0
300.0
376.2
160.1

1.29
0.192
0.20
0.103
0.377
0.0131
--

5.0
1.0
0.1
0.5
1.0
0.05
10

160.2

--

2.0

415.1

0.285

1.0

Notes:
mg/L = milligram per liter
MDL = method detection limit
MQL = method quantitation limit
“—“ = MDLs not available
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Method-Specific Calibration Procedures

Appendix B - Quality Assurance Project Plan
6835001

Attachment B
Table B-1
Method-Specific Calibration Procedures
Minimum
QC Check
Frequency
Metals by Method 6020
MS tuning
Prior to initial calibration

Acceptance
Criteria

Corrective
Action

See 6020
methodology in SW846
Correlation
coefficient (r) >
0.998; if more than
one calibration
standard is used, then
r > 0.995
All analytes within
+10% of true value

Retune instrument
then reanalyze
tuningsolution
Recalibrate as
necessary

Initial calibration
(ICAL), minimum
1 standard and
blank

Daily initial calibration
prior to sample analysis

Initial calibration
verification (ICV)

Daily after initial
calibration

Low-level initial
calibration
verification
Calibration blank

Daily after ICAL; not
required if more multiple
point ICAL run
Before beginning a
sample run, after every 10
samples and at the end of
the analysis sequence
After every 10 samples
and at the end of the
analysis sequence

All analytes within
+30% of true value

After every 10 samples
and at the end of the
analysis sequence (unless
multi-point ICAL is run)

All analytes within
+30% of true value

Interference check
solution (ICS)

At the beginning of an
analytical rub

Internal standards

Every sample

ICS-A:
All non-spiked
analytes < MQL
within +20% of true
value
ICS-AB:
Within +20% of true
value
IS intensity 30 120% of the intensity
of the IS in the initial
calibration standard

CCV

Low-level
continuing
calibration
verification

Analytes < RL

All anayltes within
+10% of true value
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Correct problem then
repeat initial
calibration
Correct problem then
repeat initial
calibration
Correct problem then
analyzed calibration
blank and previous
10 samples
Repeat calibration
and reanalyze all
samples since last
successful calibration
Repeat calibration
and reanalyze all
samples since last
successful
calibration.
Terminate analysis;
correct problem;
reanalyze ICS;
reanalyze all affected
samples

Perform corrective
action and reanalyze

Attachment B
Table B-1 (cont.)
Method-Specific Calibration Procedures
Minimum
QC Check
Frequency
Volatile Organic Compounds by Method 8260
BFB tuning
Prior to initial calibration
and continuing
calibration verification
5-Point initial
Initial calibration prior to
calibration
sample analysis

Second-source
calibration
verification

Once per 5-point
calibration

Calibration
verification

Daily, before sample
analysis and every 12
hours of analysis

Internal standards

Surrogates

Immediately after or
during data acquisition of
calibration check
standard

Every sample, spiked
samaple, and method
blank

Acceptance
Criteria

Corrective
Action

Refer to criteria in
method

Retune instrument
and rerun tune

Meet minimum
analyte RFs as listed
in method and %RSD
for RFs for each
analyte <20% and:
Linear – RSD for all
analytes <20% or
least squares
regression r >0.995;
r2 > 0.990
All analytes within
+30% of expected
value; except for
acrolein, acetone,
ketones, isobutyl
alcohol <40%
Meet minimum
analyte RFs as listed
in method and <20%
difference; all
calibration analytes
within +30% of
expected value; for
acrolein, acetone,
ketones, isobutyl
alcohol <40%
Retention time +10
seconds from
retention time of the
mid-point standard in
the ICAL; IS area
within -50% to
+100% of ICAL midpoint standard
QC acceptance
criteria listed in
Attachment C

Correct problem then
repeat initial
calibration
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Correct problem then
repeat initial
calibration

Correct problem then
repeat initial
calibration

Inspect instrument for
problems; reanalyze
affected sample

Reanalyze sample
and describe in
Laboratory Review
Checklist

Attachment B
Table B-1 (cont.)
Method-Specific Calibration Procedures
Minimum
Acceptance
QC Check
Frequency
Criteria
Semivolatile Organic Compounds by Method 8270
DFTPP tuning
Prior to initial
Refer to criteria in method
calibration and
continuing calibration
verification
5-Point initial
Initial calibration prior Meet minimum analyte RFs
calibration
to sample analysis
as listed in method and
%RSD for RFs for each
analyte <20% and:
Linear – RSD for all
analytes <20% or least
squares regression r
>0.995; r2 > 0.990
Second-source
Once per 5-point
All analytes within +30%
calibration
calibration
of expected value; except
verification
for
hexachlorocyclopentadiene
<40%
Calibration
Daily, before sample
Meet minimum analyte RFs
verification
analysis and every 12
as listed in method and
hours of analysis
<20% difference; all
calibration analytes within
+30% of expected value
(hexachlorocyclopentadiene <40%
Internal standards
Immediately after or
Retention time +10 seconds
during data acquisition
from retention time of the
of calibration check
mid-point standard in the
standard
ICAL; IS area within -50%
to +100% of ICAL midpoint standard
Surrogates
Every sample, spiked
QC acceptance criteria
samaple, and method
listed in Attachment C
blank
Alcohols by Method 8015
5-Point initial
Initial calibration prior
calibration
to sample analysis
Second-source
calibration
verification

Once per 5-point
calibration

least squares regression r
>0.995 or %RSD < 20%
All analytes within +30%
of expected value
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Corrective
Action
Retune instrument
and rerun tune

Correct problem
then repeat initial
calibration

Correct problem
then repeat initial
calibration

Correct problem
then repeat initial
calibration

Inspect instrument
for problems;
reanalyze affected
sample

Reanalyze sample
and describe in
Laboratory Review
Checklist
Correct problem
then repeat initial
calibration
Correct problem
then repeat initial
calibration

Attachment B
Table B-1 (cont.)
Method-Specific Calibration Procedures
Minimum
QC Check
Frequency
Alcohols by Method 8015 (cont.)
ICV
Daily, before sample
analysis
CCV

After every 10 samples
and at the end of the
analytical sequence

Calibration blank

After initial 5-point and
continuing calibrations

Pesticides by Method 8081
5-Point initial
Initial calibration prior
calibration
to sample analysis
ICV

Daily, before sample
analysis

CCV

After every 10 samples;
if internal standard
method is used a
closing CCV is not
required
After initial 5-point and
continuing calibrations

Calibration blank

Herbicides by Method 8141
5-Point initial
Initial calibration prior
calibration
to sample analysis
Second-source
calibration
verification
ICV

Acceptance
Criteria

Corrective
Action

All calibration analytes
within +15% of expected
value
All calibration analytes
within +15% of expected
value

Reanalyze ICV;
recalibrate as
necessary
Reanalyze CCV;
reanalyze samples
subsequent to failed
CCV; recalibrate as
necessary.
Reanalyze blank; if
still problem, clean
instrument and
reanalyze

Analytes < RL

least squares regression r
>0.995 or %RSD < 20%
All calibration analytes
within +20% of expected
value per 8081B
All calibration analytes
within +20% of expected
value

Analytes < RL

least squares regression r
>0.995 or %RSD < 20%

Once per 5-point
calibration

All analytes within +30%
of expected value

Daily, before sample
analysis

All calibration analytes
within +15% of expected
value
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Correct problem
then repeat initial
calibration
Reanalyze ICV;
recalibrate as
necessary
Reanalyze CCV;
reanalyze samples
subsequent to failed
CCV; recalibrate as
necessary.
Reanalyze blank; if
still problem, clean
instrument and
reanalyze
Correct problem
then repeat initial
calibration
Correct problem
then repeat initial
calibration
Reanalyze ICV;
recalibrate as
necessary

Attachment B
Table B-1 (cont.)
Method-Specific Calibration Procedures
Minimum
QC Check
Frequency
Herbicides by Method 8141 (cont.)
CCV
After every 10 samples
and at the end of the
analytical sequence

Calibration blank

Acceptance
Criteria

Corrective
Action

All calibration analytes
within +15% of expected
value

Reanalyze CCV;
reanalyze samples
subsequent to failed
CCV; recalibrate as
necessary.
Reanalyze blank; if
still problem, clean
instrument and
reanalyze

After initial 5-point and
continuing calibrations

Analytes < MQL

Total Petroleum Hydrocarbons by Method TX 1005
5-Point initial
Initial calibration prior
least squares regression r
calibration
to sample analysis
>0.995 or %RSD < 20%
ICV

Daily, before sample
analysis

CCV

After every 10 samples
and at the end of the
analytical sequence

Calibration blank

After initial 5-point and
continuing calibrations

Anions by Method 300.0
5-Point initial
Initial calibration prior
calibration
to sample analysis
ICV (second
Daily, before sample
source)
analysis
CCV

After every 10 samples
and at the end of the
analytical sequence

Calibration blank

After initial 5-point and
continuing calibrations

All calibration analytes
within +25% of expected
value
All calibration analytes
within +25% of expected
value

Analytes < RL

Least squares regression r
>0.995
All calibration analytes
within +10% of expected
value
All calibration analytes
within +10% of expected
value
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Analytes < RL

Correct problem
then repeat initial
calibration
Reanalyze ICV;
recalibrate as
necessary
Reanalyze CCV;
reanalyze samples
subsequent to failed
CCV; recalibrate as
necessary.
Reanalyze blank; if
still problem, clean
instrument and
reanalyze
Correct problem
then recalibrate
Reanalyze ICV;
recalibrate as
necessary
Reanalyze CCV;
reanalyze samples
subsequent to failed
CCV; recalibrate as
necessary.
Reanalyze blank; if
still problem, clean
instrument and
reanalyze

Attachment B
Table B-1 (cont.)
Method-Specific Calibration Procedures
Minimum
QC Check
Frequency
Fluoride by Method 340.2
5-Point initial
Initial calibration prior to
calibration
sample analysis
ICV (second
Daily, before sample
source)
analysis
CCV

After every 10 samples
and at the end of the
analytical sequence

Calibration blank

After initial 5-point and
continuing calibrations

Sulfide by Method 376
5-Point initial
Initial calibration prior to
calibration
sample analysis
ICV (second
Daily, before sample
source)
analysis
CCV

After every 10 samples
and at the end of the
analytical sequence

Calibration blank

After initial 5-point and
continuing calibrations

Acceptance
Criteria

Corrective
Action

Least squares
regression r >0.995
All calibration
analytes within +10%
of expected value
All calibration
analytes within +10%
of expected value

Correct problem then
recalibrate
Reanalyze ICV;
recalibrate as
necessary
Reanalyze CCV;
reanalyze samples
subsequent to failed
CCV; recalibrate as
necessary.
Reanalyze blank; if
still problem, clean
instrument and
reanalyze

Analytes < RL

Least squares
regression r >0.995
All calibration
analytes within +10%
of expected value
All calibration
analytes within +10%
of expected value

Analytes < RL

Total Dissolved Solids/Total Suspended Solids by Methods 160.1/160.2
Oven temperature
Prior to use
+2°
check
Balance
Annually by outside
Accurate to 1%
certification
vendor
Balance calibration
Prior to use
Check with weights
verification
bracketing sample
weight
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Correct problem then
recalibrate
Reanalyze ICV;
recalibrate as
necessary
Reanalyze CCV;
reanalyze samples
subsequent to failed
CCV; recalibrate as
necessary.
Reanalyze blank; if
still problem, clean
instrument and
reanalyze
Adjust oven
temperature
Remove from use
Remove from use

Attachment B
Table B-1 (cont.)
Method-Specific Calibration Procedures
Minimum
QC Check
Frequency
Total Organic Carbon by Method 415.1
5-Point initial
Initial calibration prior to
calibration
sample analysis
ICV (second
Daily, before sample
source)
analysis
CCV

After every 10 samples
and at the end of the
analytical sequence

Calibration blank

After initial 5-point and
continuing calibrations

Acceptance
Criteria

Corrective
Action

Least squares
regression r >0.995
All calibration
analytes within +15%
of expected value
All calibration
analytes within +15%
of expected value

Correct problem then
recalibrate
Reanalyze ICV;
recalibrate as
necessary
Reanalyze CCV;
reanalyze samples
subsequent to failed
CCV; recalibrate as
necessary.
Reanalyze blank; if
still problem, clean
instrument and
reanalyze

Notes:
ICV = initial calibration verification
CCV = continuing calibration verification
r = correlation coefficient
RL = reporting limit
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Attachment C
Table C-1
Soil/Sediment Control Limits

Parameter
Metals
Antimony
Arsenic
Barium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Molybdenum
Nickel
Selenium
Silver
Thallium
Zinc
Mercury
Hexavalent Chromium
Volatile Organic Compounds
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1,2-Trichloro-1,2,2trifluoroethane
1,2-Dichlorobenzene
4-Methyl-2-pentanone
(MIBK)
Acetone
Carbon tetrachloride
Chlorobenzene
Cyclohexanone
Dichlorodifluoromethane
Ethyl acetate
Ethylbenzene
Ethyl ether
Methylene chloride
Tetrachloroethene
Trichloroethene
Trichlorofluoromethane
Xylenes, Total
n-Butyl alcohol
Methanol

MS/MSD
Recovery
RPD
(%)
(%)

LCS/LCSD
Recovery
RPD
(%)
(%)

75 - 125
75 - 125
75 - 125
75 - 125
75 - 125
75 - 125
75 - 125
75 - 125
75 - 125
75 - 125
75 - 125
75 - 125
75 - 125
75 - 125
75 - 125
75 - 125
80 - 120

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
30

80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
30

66 - 120
69 - 122
58 - 120

30
30
30

76 - 125
76 – 121
68 - 128

30
30
30

68 - 120
60 - 136

30
30

76 – 120
69 – 127

30
30

24 - 200
65 - 120
69 - 120
31 – 153
21 – 132
10 – 197
61 – 130
57 - 150
59 – 145
43 – 137
65 – 120
56 – 127
61 – 120
70 - 130
70 - 130

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

47 – 161
67 – 131
74 – 122
31 – 153
35 – 135
62 – 148
76 – 120
76 - 120
70 – 126
66 – 129
76 – 121
70 – 140
77 – 123
70 - 130
70 - 130

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
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Attachment C
Table C-1 (cont.)
Soil/Sediment Control Limits
MS/MSD
Recovery
Parameter
(%)
Semivolatile Organic Compounds
Hexachlorocyclopentadiene
40 - 120
Pesticides
Chlordane
68 - 151
Endrin
41 - 173
Herbicides
Methyl parathion
20 - 107
BTEX/Petroleum Hydrocarbons
Benzene
69 - 120
Ethylbenzene
61 - 130
Toluene
66 - 120
Xylenes, Total
61 - 120
Total Petroleum
75 - 125
Hydrocarbons

RPD
(%)

LCS/LCSD
Recovery
RPD
(%)
(%)

30

40 - 120

30

20
20

68 - 151
41 - 173

20
20

50

20 - 107

50

30
30
30
30
20

79 - 120
76 - 120
79 - 120
77 - 123
75 - 125

30
30
30
30
20

Notes:
MS/MSD = Matrix spike/matrix spike duplicate
LCS/LSCD = Laboratory control sample/laboratory control sample duplicate
RPD = Relative percent difference
“—“ = No applicable limits
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Attachment C
Table C-2
Groundwater/Surface Water Control Limits
MS/MSD
Recovery
(%)

Parameter
Metals
Aluminum
80 - 120
Antimony
80 - 120
Arsenic
80 - 120
Barium
80 - 120
Cadmium
80 - 120
Calcium
80 - 120
Chromium
80 - 120
Cobalt
80 - 120
Copper
80 - 120
Iron
80 - 120
Lead
80 - 120
Magnesium
80 - 120
Manganese
80 - 120
Molybdenum
80 - 120
Nickel
80 - 120
Potassium
80 - 120
Selenium
80 - 120
Sodium
80 - 120
Thallium
80 - 120
Zinc
80 - 120
Mercury
80 - 120
Water Quality Parameters
Alkalinity
75 - 125
Chloride
80 – 120
Fluoride
75 - 125
Nitrate/Nitrite
80 - 120
Sulfate
80 - 120
Sulfide
75 - 125
Total Dissolved
75 - 125
Solids
Total Suspended
-Solids
Total Organic
75 - 125
Carbon

RPD
(%)

LCS/LCSD
Recovery
RPD
(%)
(%)

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

20
20
20
20
20
20
20

85 - 115
90 - 110
85 - 115
90 - 110
90 - 110
80 - 120
85 - 115

20
20
20
20
20
20
20

20

--

--

20

75 - 125

20

Notes:
MS/MSD = Matrix spike/matrix spike duplicate
LCS/LSCD = Laboratory control sample/laboratory control sample duplicate
RPD = Relative percent difference
“—“ = No applicable limits
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1. Introduction & Purpose
This Field Sampling Plan (FSP) has been prepared to be used in conjunction with the El
Paso Smelter Soils and Solids Remedial Action Work Plan (El Paso Smelter RAWP), and
the Quality Assurance Project Plan (QAPP) to define the standard operating procedures
and processes that will be used to address environmental concerns at the former
ASARCO El Paso Smelter site, in El Paso, Texas.
Remedial investigations were conducted at the Site in four phases between 1997 and
2003. The Phase I and Phase II investigations focused on on-plant areas. The Phase III
Remedial Investigation Report included a proposal for corrective actions, while the
Remedial Design Report presented design criteria for implementation of these corrective
actions. The Phase IV Remedial Investigation Report was completed in 2003 and briefly
summarized the previous three Remedial Investigation Reports and addressed some
additional off-site issues.
During the period of July 2004 through December 2008, ASARCO LLC (ASARCO)
completed a series of remedial investigation and construction activities at the El Paso
Copper Smelter Facility (Site). These construction activities included excavation of
smelter process impacted soils (Category I material), construction of three Category I
landfill cells and capping of Category II areas with asphalt pavement. These actions were
in response to the 1996 Texas Commission on Environmental Quality (TCEQ) Agreed
Order Docket No. 96-0212-MLM-E and subsequent letters providing additional detailed
requirements.
This current phase of work is being conducted by the Texas Custodial Trust, the property
trustee, to addresses potential data gaps from the previous site investigations and
excavation activities. This data will be used, in combination with historical data, to
evaluate the currently proposed soil and groundwater remedial actions.
The El Paso Smelter RAWP outlines the specific data gap assessment activities that will
be conducted in order to evaluate the proposed soil and groundwater remedial actions.
The QAPP is designed to ensure reproducible and defensible analytical data are generated
during this work. The FSP is designed to document the work procedures being used at
the site to ensure reproducible and defensible data.
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2. Project Scope and Objectives
The RAWP the describes activities designed to confirm the results of previous
investigative work performed at the former ASARCO Smelter (Site) in El Paso, Texas,
and to fill “data gaps” identified by a comprehensive review of site data recently
completed by the Texas Custodial Trust (Trust). Substantial investigation and
remediation work has been conducted at the site during the past several years. Much of
the investigative work at the site is complete; however, the Trust has identified some
areas requiring additional investigation, as well as areas where confirmation sampling
and analysis will be necessary to complete the investigative and remedial design phases
of the project. These activities will be completed to support future demolition work of
site structures and continued implementation of the soil remedy, and are intended to
support remediation of surface water and groundwater and allow for redevelopment of
the site.
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3. Field Activities
3.1. Boring/Drilling Procedures
3.1.1.

Hollow Stem Auger Procedures

Soil borings to address data gaps will be installed using a hollow-stem auger by a state of
Texas-licensed driller. The drilling contractor will be responsible for obtaining accurate
and representative samples, informing the project geologist of changes in drilling
pressure, and keeping a separate general log of the soils encountered, including blow
counts (for geotechnical investigation borings only). Both the drilling contractor and the
project geologist will keep records of occurrences of premature refusal due to boulders or
construction material that may have been used as fill. Where a boring cannot be
advanced to the desired depth, the boring will be abandoned and an additional boring will
be advanced at an adjacent location (at least five feet away) to obtain the required sample.
When a boring is abandoned or completed the borehole will be sealed using cement
and/or bentonite to prevent vertical connections between depth intervals. If multiple
refusals are observed within a single sample location, the project geologist may make the
determination to abandon the sampling location.
Samples of subsurface materials encountered while drilling soil borings will be collected
using a 3-inch split-barrel (split-spoon) sampler used as a center plug inside the hollow
stem auger.
3.1.2.

Soil Boring Logs

A project geologist will be onsite during drilling and sampling operations to describe
each soil sample on a soil boring log, including:
 percent recovery;
 structure and degree of sample disturbance;
 soil type;
 color;
 moisture condition;
 density;
 grain-size;
 consistency; and
 other observations, particularly relating to the presence of waste materials.
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Section 3
Field Activities

Particular care will be taken to fully describe any sheens observed, oil saturation,
staining, discoloration, evidence of chemical impacts, or unnatural materials.
The project geologist or scientist will also be responsible for documenting drilling events
using a bound field notebook to record all relevant information in a clear and concise
format. The record of drilling events will include:
 start and finish dates of drilling;
 name and location of project;
 project number, client, and site location;
 sample number and depths;
 blow counts (for geotechnical borings) and percent soil recovery;
 depth to water (if observed);
 type of drilling method;
 drilling equipment specifications, including the diameter of drilling tools;
 documentation of any elevated organic vapor readings;
 names of drillers, inspectors, or other people onsite; and
 weather conditions.
Soil sampling equipment will be cleaned prior to use onsite, between each drilling
location, and prior to leaving the site. Decontamination procedures are described in
Section 5.

3.2. Soil/Solids Sampling Procedures
3.2.1.

Field Screening

Soil samples will be field screened with a photoionization detector (PID) or flame
ionization detector (FID). Field screening will be performed using one of the following
methods:
 Upon opening the split-spoon sampler, the soil is split open and the PID or FID probe
will be placed in the opening and covered with a gloved hand. Such readings should
be obtained at several locations along the length of the sample.
 A portion of the collected sample is then placed in a jar, which is covered with
aluminum foil, sealed, and allowed to warm to room temperature. After warming, the
cover is removed, the foil is pierced with the FID or PID probe, and a reading is
obtained. (another option would be putting aliquot of sample in ziplock bag, allowing
it to warm up and then sampling – probably better than covering with gloved hand)
The results of the PID or FID screening will be recorded in the field notes.

Texas Custodial Trust
Appendix C-Field Sampling Plan
6835001

3-2

Section 3
Field Activities

3.2.2.

Soil Boring Sampling

The following describes procedures to be followed for collecting soil samples from soil
borings:
 Soil samples selected for laboratory analyses will be taken from the central, least
disturbed portion of the soil core. If not enough soil or no soil is collected from the
soil core, a 2-inch or 3-inch split-spoon sampler may be used to collect the necessary
sample volume. Rocks, twigs, leaves, grass, root masses, other organic matter, and
trash will be removed from the sample. If a composite sample is required the selected
soil cores will be placed in a stainless steel bowl and composited. Soil samples will be
collected in laboratory provided containers.
 A representative sample will be transferred to appropriate laboratory-supplied
containers. The sample jars will be labeled with the site name, date, time, boring,
sample identification number, and analysis to be performed.
 Remaining sample will be placed with the soil cuttings for disposal.
 Soil samples will be placed on ice as soon as possible and delivered to the analytical
laboratories as soon as possible. Samples will be placed in a ice cooler and
transported to the project laboratory according to procedures described in Section 6.
Soil samples will be analyzed for analytes described in Section 7 of the RAWP. A copy
of Table 7.1 is presented below.
Table 7-1 COCs and Analytes of Interest for Soils and Solids
Area
All New Samples

COC List
arsenic, cadmium, chromium,
copper, iron, lead, selenium,
zinc
NA

Analytes of Interest
antimony, barium, cobalt, mercury,
molybdenum, nickel, silver

Unloading, Bedding and North
Converter Staging Areas

NA

VOCs (1)

Unloading, Bedding and North
Converter Staging Areas

NA

Diesel Spill Areas

BTEX (2) and total petroleum
hydrocarbons

chlordane, endrin,
hexachlorocyclopentadiene, methyl
parathion
None

Caustic Areas

hexavalent chromium

(1)
VOCs = tetrachloroethene, trichlorethene, methylene chloride, 1,1,1-trichloroethane,
1,1,2,trichloroethane, carbon tetrachloride, chlorobenzene, 1,2-dichlorobenzene, trichlorofluoromethane,
1,1,2-trichloro-1,2,2-trifluoroethane, dichlorodifluoromethane, xylenes, acetone, ethyl acetate, ethyl
benzene, ethyl ether, methyl isobutyl ketone, n-butyl alcohol, cyclohexanone, methanol
(2)
BTEX = benzene, toluene, ethylbenzene, and xylenes

3.2.3.

Surface Soil Sampling

The following describes procedures to be used for collecting surface soil samples:
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 Surface soil samples will be collected using stainless steel shovels or spatulas or
disposable scoops. Shovels or spatulas will be thoroughly decontaminated prior to
sampling and between each sample location, as described in Section 5.
 The uppermost layer of soil will be removed from the sample location and
representative surface soil samples will be collected at a depth of 6 inches. Rocks,
twigs, leaves, grass, root masses, other organic matter, and trash will be removed
from the sample. The surface soil samples will be placed into clean laboratory
containers and labeled for analysis.
 All soil material removed from the sample location that is not collected as a sample
will be placed back into the sample hole and reasonably leveled with the surrounding
ground surface.
For samples being analyzed for VOCs and the soils are amenable to EnCoreTM sampling
(e.g.: containing very little gravel in them) then the samples will be collected using
EnCoreTM sampling procedures described below. If the soils are not amenable to
EnCoreTM sampling techniques, then the samples will be collected using the techniques
described above.
 VOC soil samples will be collected using an EnCoreTM sampler. First, remove
EnCore™ sampler from the package and attach T-handle to the sampler body;
 Collect the soil sample by pushing the EnCore™ sampler into the soil within the
brass sleeve until the sampler (coring body) is completely full (observe O-ring in
viewing window). Remove the EnCore™ sampler from the soil and wipe excess soil
from the coring body exterior;
 Push the cap on with a twisting motion to firmly attach and twist over the bottom
until the locking arms seat over the ridge on the EnCore™ sampler body. The
surface soil samples will be placed into clean laboratory containers and labeled for
analysis.
3.2.4. Geotechnical Sampling Procedures
Geotechnical samples will be collected as bulk samples from a 3-inch split spoon which
is placed inside of the hollow stem augers. Bulks samples collected will be analyzed for
the tests described in Section 7 of the RAWP. Bulk geotechnical samples will be
collected and placed in a clean container, such as a bucket with a tight fitting lid.
If a cohesive layer (clay) is found a Shelby tube will be collected to determine the
hydraulic conductivity of that soil layer.
3.2.5.

Soil Resistivity Testing

Field soil resistivity measurements will (are we collecting this samples or should this be
set up as a “may be collected and analyzed” be conducted using the Wenner four-pin
method and a soil resistance meter. The Wenner method requires the use of four metal
probes or electrodes, driven into the ground along a straight line, equidistant from each
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other. Soil resistivity is a function derived from the voltage drop between the center pair
of pins, with current flowing between the two outside pins. The specific procedures for
the method will be provided by company performing the testing.

3.3. Monitoring Well Installation
Additional onsite monitoring wells will be drilled using similar methodology to previous
monitoring well installation. The well will be advanced to desired depth and samples
will be collected at appropriate intervals (typically every 5 feet). During soil boring
advancement, the project geologist will document all drilling events in field notebook,
including blow counts (number of blows required to advance split-spoon sampler in 6inch increments) and work stoppages. When drilling in bedrock, the rate of penetration
(minutes per foot) is recorded.
Upon completing the borehole to the desired depth, if a screened well construction is
desired, install the monitoring well by lowering the screen and casing assembly with
sump through the augers or casing. Monitoring wells typically will be constructed of 2inch- or 4-inch-diameter, flush-threaded PVC or stainless steel slotted well screen and
blank riser casing. Monitoring well screens are usually 5 to 10 feet long, but may be up to
25 feet long in very low permeability, thick geologic formations and will be determined
based on the conditions found in the field and will depend on the purpose for the well and
the objectives of the groundwater investigation. Typically, the slot size will be 0.010
inch and the sand pack will be 20-40, Morie No. 0, or equivalent.
A blank riser will extend from the top of the screen to approximately 2.5 feet above grade
or, if necessary, just below grade where conditions warrant a flush-mounted monitoring
well. For wells greater than 50 feet deep, centralizers may be desired to assist in
centralizing the monitoring well in the borehole during construction.
In consolidated formations such as competent bedrock, a monitoring well may be
completed with an open borehole interval without a screen and sandpack. In these cases,
the borehole is advanced to the targeted depth of the top of the open interval. A
permanent casing is then grouted in place following the procedures described above.
After the grout sets, the borehole is advanced by drilling through the permanent casing to
the targeted bottom depth of the open interval, which then serves as the monitoring
interval for the well. If open-borehole interval stability is found to be questionable or if a
specific depth interval is later selected for monitoring, a screened monitoring well may
later be installed within the open-borehole interval, depending on the annular space and
well diameter requirements.
If it is necessary to install a monitor well into a permeable zone below a confining layer,
particularly if the deeper zone is believed to have water quality that differs significantly
from the zone above the confining layer, then a telescopic well construction should be
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considered. In this case, the borehole is advanced approximately 3 to 5 feet into the top of
the confining layer, and a permanent casing (typically polyvinyl chloride (PVC), black
steel or stainless steel) is installed into the socket drilled into the top of the confining
layer. The casing is then grouted in place. The preferred methods of grouting telescoping
casings include: pressure-injection grouting using an inflatable packer installed
temporarily into the base of the casing, such that grout is injected out the bottom of the
casing until it is observed at ground surface outside the casing; displacement-method
grouting (also known as the Halliburton method), which entails filling the casing with
grout and displacing the grout out the bottom of the casing by pushing a drillable plug,
typically made of wood to the bottom of the casing, following by tremie grouting the
remainder of the annulus outside the casing; or tremie grouting the annulus surrounding
the casing using a tremie pipe installed to the base of the borehole. In all three cases, the
casing is grouted to the ground surface, and the grout is allowed to set prior to drilling
deeper through the casing. Site-specific criteria and work plans should be created for the
completion of non-standard monitoring wells, including telescopic wells.
When the monitoring well assembly has been set in place, a washed silica sand pack in
the annular space from the bottom of the boring to a height of 1 to 2 feet above the top of
the well screen. The sand pack is placed and drilling equipment extracted in increments
until the top of the sand pack is at the appropriate depth. The sand pack will be
consistent with the screen slot size and the soil particle size in the screened interval. A
hydrated bentonite seal (a minimum of 2 feet thick) will then be placed in the annular
space above the sand pack. If non-hydrated bentonite is used, the bentonite should be
permitted to hydrate in place for a minimum of 30 minutes before proceeding. Coated
bentonite pellets will not be used in monitoring well drilling or construction. Potable
water may be added to hydrate the bentonite if the seal is above the water table. Monitor
the placement of the sand pack and bentonite with a weighted tape measure. During the
extraction of the augers or casing, a cement/bentonite or neat cement grout will be placed
in the annular space from the bentonite seal to a depth approximately 2 feet below ground
surface (bgs).
Prior to screened well installation or after the completion of an open-bedrock well, the
water level or oil/water interface probe should be used to determine the static water level
in the borehole in relation to the proposed well screen or open-interval location.
For above ground completions place a locking, steel protective casing (extended at least
1.5 feet below grade and 2 feet above grade) over the riser casing and secure with a neat
cement seal. Alternatively, for flush-mount completions, place a steel curb box with a
bolt-down lid over the riser casing and secure with a neat cement seal. In either case, the
cement seal will extend approximately 1.5 to 2.0 feet bgs and laterally at least 1 foot in
all directions from the protective casing, and should slope gently away to promote
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drainage away from the well. Monitoring wells will be labeled with the appropriate
designation on both the inner and outer well casings or inside of the curb box lid.
When an above-grade completion is used, the PVC riser will be sealed using an
expandable locking plug and the top of the well will be vented by drilling a smalldiameter (1/8 inch) hole near the top of the well casing or through the locking plug, or by
cutting a vertical slot in the top of the well casing. When a flush-mount installation is
used, the PVC riser will be sealed using an unvented, expandable locking plug.
During well installation, construction details will be recorded and actual measurements
relayed by the drilling contractor will be tabulated for materials used (e.g., screen and
riser footages; bags of bentonite, cement, and sand) in the field notebook.
After completing the well installation, well will be locked, area cleaned, and soils and
solids will be disposed of in containers at the on-site waste cells. Liquid wastes will be
containerized for transport to the on-site treatment facility for disposal.

3.4. Boring Abandonment
When a boring is abandoned or completed the borehole will be sealed using cement
and/or bentonite to prevent vertical connections between depth intervals. Surface
completions of the borings will be repaired to match existing surface conditions.

3.5. Surface Water Sampling Procedures
Surface water samples will be collected from downstream to upstream locations or
sampled on different days to prevent potentially disturbed upstream water from being
mixed with and potentially affecting downstream samples. Prior to sample collection the
following parameters will be recorded in the field notes:
 estimated flow velocity,
 pH,
 specific conductivity,
 water temperature,
 dissolved oxygen,
 redox potential, and
 turbidity.
Surface water samples will be collected in a manner ensuring that the water sample
collected is representative of the surface water present in the sampling locations and not
influenced by concentration of sediment in the tributaries. Care will be taken be when
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collecting the sample to prevent suspended sediments or other soil particles from being
collected with the water sample.
Surface water grab samples will be collected just below the Rio Grande surface. The
samples will be collected approximately three feet from the bank to prevent the collection
of sediments in the sample bottles. If the water is sufficiently deep, samples will be
collected with a clean sample container. If water flow does not allow collection in a
clean sample container, the collection of surface water samples using a dipper or beaker
and transferring to a clean sample container is allowed. Surface water samples will be
filtered in the field. Dippers or other non-sample specific equipment will be
decontaminated between sampling locations. The surface water samples will be analyzed
for the chemicals listed in Table 7.3 of the RAWP (copied below).
Table 7-3 – COCs and Analytes of Interest for
Surface Water and Groundwater Monitoring
COC list
Analytes of Interest
Metals
arsenic, cadmium, chromium, copper, iron, lead,
selenium, zinc

antimony, barium, cobalt, mercury, molybdenum,
nickel, thallium

Water Quality Parameters
total dissolved solids

aluminum, calcium, magnesium, manganese,
potassium, sodium, alkalinity, chloride, fluoride,
nitrate/nitrite, sulfate, sulfide, total suspended solids,
total organic carbon

Field Parameters
pH, specific conductivity

temperature, dissolved oxygen, oxidation/reduction
potential, turbidity, ferrous iron

Notes: Both total and dissolved fractions will be analyzed for metals

3.6. Groundwater Sampling Procedures
Groundwater sampling conducted under the RAWP will be conducted using the U.S.
Environmental Protection Agency (USEPA) Low-Flow Sampling Procedure.
The analytical sampling methods for each monitoring well are listed in the El Paso
Smelter RAWP. Prior to conducting sample collection, each of the monitoring wells will
be gauged for water well in accordance with Section 3.6.1.
3.6.1.

Water Level Gauging

If possible, all static water level measurements will be collected on the same day. The
static height of the water column will be determined by measuring the depths to
groundwater and to the bottom of the well using an electronic water level probe, which
has been confirmed to be operational. The probe will be decontaminated prior to
measurements at each monitoring well. The depths will be measured to the nearest 0.01
feet from the measuring point on the well riser. This point is assumed to have been
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permanently marked by previous samplers to ensure that measurements are taken from
the same point.
First, the well cap will be removed from the well. The water level in the well will be
allowed to stabilize to atmospheric pressure for approximately 15 minutes. The probe
will be turned on and lowered into the well slowly until an audible alarm sounds,
indicating water. The measurement will be repeated for confirmation and recorded in the
field notes. The probe will then be turned off and lowered to the bottom of the well. The
depth from the measuring point to the bottom of the well will be recorded, taking care to
account for any portion of the probe between the electronic sensor and the bottom of the
probe resting on the bottom of the well. Total depth will be recorded in the field notes.
Comparison of the total well depth to the well construction details will be made to assess
the amount of accumulated sediment at the bottom of the well.
If the well is suspected or known to have light non-aqueous phase liquids the well will be
gauged using an interface probe. The interface probe will be turned on and lowered into
the well slowly until an audible alarm sounds, indicating light aqueous phase liquid or
water. The measurement will be repeated for confirmation and recorded in the field
notes. The probe will be lowered again until the next phase interface is reached. The
depth will be recorded in the field notes. The probe will then be turned off and lowered
to the bottom of the well. The depth from the measuring point to the bottom of the well
will be recorded, taking care to account for any portion of the probe between the
electronic sensor and the bottom of the probe resting on the bottom of the well.

3.6.2.

Low-flow Sampling Procedures

USEPA Low-Flow Sampling Procedures are used to minimize the disturbance of
sediment at the bottom of a well or fine particles in the well’s filter pack, minimize
investigation derived waste, and reduce aeration and help preserve the natural chemical
characteristics of the groundwater sample.
Prior to sampling, the total depth of the well and determining the water level in the well
using a water level meter to obtain the water column thickness, as described in Section
3.6.1. As well, each well must be purged of stagnant water to assure samples are
representative of the actual groundwater. If non-dedicated pumps are used sampling will
proceed from wells of known or suspected low contamination to wells of higher
contamination. An additional factor to be considered is that of well yield. Wells will be
sequenced to ensure that efficiently sized daily sample lots are collected to minimize the
numbers of laboratory QC samples required to analyze the environmental samples. Well
yield information will be available at the completion of well development. All pre-

Texas Custodial Trust
Appendix C-Field Sampling Plan
6835001

3-9

Section 3
Field Activities

sampling purge water will be containerized for transport to the on-site treatment plant for
disposal.
Low-flow purging will be performed at a rate of 100-500 milliliters per minute (ml/min)
until aquifer water quality parameters (temperature, pH, dissolved oxygen, specific
conductance, redox potential, ferrous iron, and turbidity) stabilize. The static water level
drawdown during purging and sampling should not exceed 0.1 meter. If well drawdown
is greater than 0.1 meter, the pumping rate will be reduced until drawdown is minimized.
Once water quality parameters have stabilized, samples will be collected immediately
rather than continuing to purge the well until an arbitrary number of well volumes have
been removed. In addition, every effort will be made to avoid purging low yield wells to
dryness. If purging low yield wells to dryness cannot be avoided, the ground water
sample will be collected as soon as a sufficient volume of water has entered the well to
allow for sample collection. Non-well specific equipment will be decontaminant in
accordance in Section 5.
With the exception of dissolved metals fractions, groundwater samples will not be
filtered prior to analysis. If samples are filtered, a 0.45-micron filter will be used.

3.10. Groundwater Aquifer Testing
3.10.1. Step Drawdown Test
The step drawdown aquifer test will include up to four pumping periods (steps) each with
a successively higher pumping rate. The pumping rates for each of these steps will be
determined after observation of the rate of water-level drawdown during well
development activities. Each step will last 90 minutes. Water levels will be measured at
the frequency given in the following table and recorded in the field notes:
Elapsed Time (minutes)

Frequency of Measurements

0-2

30 seconds

2-10

1 minute

10-30

2 minutes

30-60

5 minutes

60-90

10 minutes

The water level measurements during the pumping test will be collected using a pressure
transducer (e.g., In Situ Troll) which will be installed prior to starting the aquifer test and
will be recorded manually by field personnel in the field notes. The pressure transducer
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will be programmed to record water level data on a logarithmic scale to allow for
evaluation once the pumping test is completed.
The pumping well discharge will be adjusted during step testing to maintain the target
discharge rate. The target pumping rate will be measured frequently during the pumping
test to keep the rate constant.
At the start of each step, water level measurements are again collected at the frequency
indicated in the above table. This procedure is repeated for each step of the step
drawdown test. At the end of the final step, the pump will be turned off and water levels
will be measured during the recovery period at the frequency indicated in the above table
until 90 percent of the drawdown has recovered or a maximum of 1 hour.
The constant rate pumping test will not begin until water level at in the tested well has
completely recovered from the step testing. The target discharge rate for the constant
rate pumping test will be determined based on the results of the step testing. All of the
water collected during the pump tests will be containerized and delivered to the on-site
treatment plant for disposal.
3.10.2. Constant Rate Aquifer Test
For the constant rate test, the pump used must have sufficient capacity to maintain the
required discharge throughout the constant-rate portion of the test. The pump should be
capable of delivering the planned discharge rate at pressures substantially higher than the
apparent nominal pressure required to lift water to the surface and overcome friction
losses in the piping system.
Static water levels in pumping wells will be recorded to top of casing. A submersible
pump capable of maintaining a constant discharge rate will be placed near the bottom of
the screened interval. The exact type of pump that will be used for the constant pump
tests will be determined once the step-tests are completed.
The target pumping rate will be measured frequently during the pumping test to keep the
rate constant. Pumping rate measurements will be taken using a graduated cylinder and
will be adjusted as needed in the throughout the pumping test by increasing or decreasing
the speed of the pump.
The water level measurements during the pumping test will be collected in the pumping
well and at least one other observation well using a pressure transducer (e.g., In Situ
Troll) which will be installed prior to starting the pumping test and will be recorded
manually by field personnel. The pressure transducers will be programmed to record
water level data on a logarithmic scale to allow for evaluation once the pumping test is
completed.
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The pumping test will be considered complete when the change in observed water levels
remains constant during three separate time intervals in the pumping wells and
observation well or a maximum of 24 hours is reached. Once one of these conditions is
met, a one hour recovery period will be observed in each well while recording water level
measurements with the pressure transducer and manually throughout the recovery period.
All of the water collected during the pump tests will be containerized and delivered to the
on-site treatment plant for disposal.

3.11. Sampling Handling
In the field, each sample container will be marked with the sample identification number,
sampling location, date, time of sample collection and the sampler’s initials. Sample
containers for chemical analysis will be placed in ice-filled sample coolers immediately
following collection, and kept at 4±2 degrees Celsius prior to, and during, shipment.
Sample containers will be packaged in such a way to avoid breakage during
transportation. Samples will be transported to the project laboratory daily during the
monitoring events and sample possession will be maintained under proper Chain of
Custody (CoC) procedures.
3.11.1. Sample Volumes, Containers, and Preservation
Sample containers will be obtained by the project laboratory pre-cleaned according to
USEPA specifications for the proposed analytical methods. Containers will be stored in
clean areas to prevent exposure to fuels, solvents, and other contaminants. The sample
volume, matrix, container type, preservation requirement, and holding time for the
analytical method performed on the samples are listed in Table A-2 of the QAPP.
3.11.2. Sample Identification
The following information will be written in the log book and on the sample label when
samples are collected for laboratory analysis:
 project identification (name and number);
 sample identification number;
 preservatives added;
 date and time of collection;
 requested analytical methods; and
 sampler’s name.
Each sample collected will be identified with a sample label in addition to an entry on a
CoC form. Each sample will be identified with a unique sample number that designates
the type of sample, the area of interest, and the unique boring or well identification (e.g.,
BH11-39).
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Sampling naming procedures are described in Section B.4 of the QAPP.

3.12. Sample Documentation
Sampling documentation is described in Section B.4 of the QAPP.

3.13. Field Quality Control Samples
The field quality control sample types and frequencies are described in Section B.6 of the
QAPP.
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4. Field Operations Documentation
4.1. Daily Quality Control Reports
A daily Quality Control Report (QCR) will be completed for each day of field activities.
The report includes the weather conditions during sampling, samples taken, instrument
maintenance and calibration, and any field changes, problems or corrective actions. An
example report is provided in Attachment A. The field team will submit the report daily
to the PM and Task Leader for review. The PM will be immediately notified of any
problems occurring during field activities.

4.2. Field Logbook
Daily activities will be recorded in a bound field logbook with water-resistant pages.
Entries will be made in indelible ink. The field logbook pages will be pre-numbered.
Entries to the logbook, in addition to the required sampling entries, will include the
following:
 Date
 Start and finish times
 Summary of work performed (including samples collected)
 Names of personnel present
 Names of visitors
 Weather
 Level of personal protection used during various activities
 Observations and remarks
The following information will be recorded in a field logbook at the time of sampling:
 Sample location
 Method of utility clearance
 Sample designation
 Name of sampler
 Method of collection
 Time and date of sampling
 Type of sample
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 Depth of sample
 Analyses required and sample container types
 Stratigraphy / soil descriptions
 Observed conditions that may impact the chemistry of the sample
 Size and distribution of visible target fragments
 Observations and remarks
On occasion, actual sampling locations may vary from the proposed sample locations due
to field conditions. It is important to accurately document the actual location of sampling
points so the maps can reflect these changes. All sample locations will be recorded using
GPS equipment. If GPS equipment is not present at the site, sample locations should be
measured using a clearly identified benchmark, a compass, and measuring tape. Record
the degrees, direction readings, and distances in the field logbook.
The following are examples of field work sheets to be completed during the field
activities (see Attachment A):
 Boring log (completed based on field notes)
 Shipping Container Checklist
A boring log will be completed for each soil boring. The boring log will include the
lithologic description of the materials penetrated, sample depth, Unified Soil
Classification System (USCS) code corresponding to the sample description, total boring
depth, and abandonment procedures. The boring logs will be prepared electronically on a
spreadsheet based on the field notes and reviewed by the project geologist.
Errors in the field documentation will be modified by marking a single line through the
identified items and inserting the correct information. The erroneous information should
not be obliterated. Any error discovered on a document should be corrected by the
person who made the entry. Corrections must be initialed and dated.

4.3. Photographic Records
Sampling points will be documented using a digital camera. In some cases, a
photograph of the actual sample collected may be required. Photographs are the most
accurate and convenient record of field personnel observations. Photographs taken to
document sampling points should include two or more reference points to facilitate
relocating the point at a later date. For each photograph taken, the following items
should be noted in the field notes:
 Date
 Time
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 Photographer
 Name of site
 General direction faced and description of the subject taken
 Sequential number of the photograph
The photographer will review the photographs and compare them with the photographic
log to confirm that the log and photographs match.
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5. Equipment Decontamination
Drilling equipment and related downhole equipment will be cleaned with a steam cleaner
or pressure washer in a predesignated location prior to use at each boring location. A
temporary decontamination pad will be constructed to contain the wash water.
Decontamination water will be placed in Department of Transportation (DOT)-approved
55-gallon drums or other containers for storage and transport to the on-site treatment
plant. Drums or other storage containers will be staged in a location approved by the
Trust’s personnel. Disposal of IDW is further discussed in Section 7.
Equipment used for soil sampling will be washed using the following procedure:
 Wash with a low phosphate detergent solution, scrubbing with a brush. Alconox®
contains 45% phosphate and should not be used.
 Rinse with potable water.
 Rinse with distilled water.
 Allow the equipment to air dry.
Submersible pumps may be used during well development, groundwater sampling, or
other investigative activities. The pumps will be cleaned and flushed before and between
uses. This decontamination process will consist of the following procedure:
1. an external detergent solution wash , A phosphate free solution should be used,
Alconox® contains 45% phosphate and should not be used.
2. tap water rinse
3. distilled water rinse
Wash and rinse steps will be performed by running the pump in appropriate containers
filled with detergent solution or water for five minutes each to ensure adequate
decontamination. The pump will run long enough to effectively flush the pump housing
and hose (unless new, disposable hose is used). Caution should be exercised to avoid
contact with the pump casing and water in the container while the pump is running (do
not use metal drums or garbage cans) to avoid electric shock. Disconnect the pump from
the power source before handling. The pump and hose should be placed on or in clean
polyethylene sheeting to avoid contact with the ground surface.
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6. Sampling Packing and Shipping Procedures
Custody of samples must be maintained through the shipment of samples to the selected
laboratory. The following list and the Shipping Container Checklist will be referenced
during packing of the soil samples. A copy of the sample Shipping Container Checklist
is included in Attachment A. The samples will be packaged and shipped via the
following procedures:
 Use high-strength plastic ice chests or coolers only.
 Correctly collect (Section 3) and label (Section B.6 of the QAPP) the environmental
samples. Verify the samples are completely and correctly labeled. Verify that
information on the chain-of-custody matches the sample labels.
 Tape the cooler drain shut. Tape both the inside and outside.
 Line the cooler with a large plastic garbage bag.
 Enclose the bottles in clear plastic bubble wrap bags through which sample labels are
visible, and seal the bag. If bubble wrap bags are not available, seal the samples in
clear plastic bags. If any containers break during shipping, this will assist in
containing the sample. Place bottles upright in the cooler in such a way that they do
not touch and will not touch during shipment.
 If sending the samples by common carrier, sign the chain-of-custody under
"Relinquished by," enter the carrier name and airbill number, and retain a copy for
field records. Put the chain-of-custody record in a sealed waterproof plastic bag and
tape it to the inside lid of the cooler.
 Apply signed custody seals to the front and back of the cooler, across the lid.
 Secure lid with tape. Wrap the cooler completely with strapping tape at a minimum
of two locations. Do not cover any labels.
 Attach completed shipping label, including return address to the Malcolm Pirnie El
Paso Office, to top of the cooler.
Malcolm Pirnie
211 N. Florence St, Suite 202
El Paso Texas 79901

 Ship the cooler by overnight express air to the respective laboratory.
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7. Investigation-Derived Waste Management Plan
7.1. Soil Cuttings
Soil cutting and other solids materials collected during the data gap assessment will be
collected and containerized in DOT-approved 55 gallon drums or similar containers. The
containers will be collected and transported to the areas adjacent to the new on-site waste
cells. Once the waste cells are complete the soil cuttings and other solids material will be
disposed of in the waste cells.
If no composite soil samples are collected then the waste will be disposed of in the
Category I landfill. If composite soils samples are collected, the analytical results will be
compared to the Class 3 standards for waste disposal. If the material meets the
requirements for Class 3 material then the material will be disposed of at the Class 3
waste cell, otherwise the material will be disposed of in the Category I landfill. Prior to
final disposal the material will be removed from the drums for disposal.

7.2. Investigation-Derived Waste Fluids
Purge water and decontamination water will be collected and containerized in DOTapproved 55 gallon drums or equivalent containers. Once the containers are full or
sampling event is completed the water will be transported to the on-site water treatment
plant and treated prior to disposal.

7.3. Personal Protective Equipment and Disposable Sampling
Equipment
Personal Protective Equipment (PPE) and disposal sampling equipment will be disposed
of as non-hazardous waste in DOT-approved 55 gallon drums. This material will be
disposed of in Class 3 waste cells in the same manner as described in Section 7.1.
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8. Field Preparation/Three-Phase Procedures
8.1. Field Preparation
Contractor QC is required to ensure sampling and analytical activities and the resulting
chemical data will comply with the data quality objectives. The Site Field Manager will
conduct this work in three phases – preparatory, initial, and follow-up.
8.1.1.

Preparatory Phase

This phase of work will include review of the work requirements, physical examination
of the materials and equipment, and examination of work areas to ascertain completion of
preliminary work. Each person working at the site is responsible for reviewing the El
Paso Smelter RAWP, Health and Safety Plan (HASP), QAPP and FSP.
The Field Team Leader will hold a field tailgate meeting to discuss pertinent sections of
the RAWP, HASP, FSP, and QAPP. A field copy of these documents will be available at
the site. Correct processes for field activities and equipment calibration, if any, will be
discussed. Sample collection and handling, decontamination, and shipping will be
demonstrated. The sample locations and depths, control samples, frequency of field and
control samples, and analyses will be discussed. The demonstrations and a brief
discussion will be repeated for any new personnel arriving after the commencement of
work.
8.1.2.

Initial Phase

The Field Team Leader will conduct an initial inspection of work processes for the first
sample. The Field Team Leader will evaluate the sampling processes, inspect the field
notes, and review the sample summary table. The daily QCR will be submitted with this
information to the PM and Task Leader.
8.1.3.

Follow-Up Phase

Follow-up phase inspections will be conducted on an as-needed basis until the
completion of sampling. The process and documentation will be reviewed and
documented in the daily QCR.

8.2. Sampling Equipment and Field Checklist
The Field Team Leader is ultimately responsible for ensuring the following list of
materials is available at the site. The Field Team Leader may delegate acquisition of the
various materials to any of the field crew.
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 Project related documents
 Field logbooks and indelible ink pens
 Soil boring logs
 Sample summary tables
 Shipping Container Checklists
 Chain-of-custody forms
 Daily QCRs
 Nonconformance and Corrective Action Reports
 Waste manifest forms (if necessarly)
 Sample shipping documents (airbills)
 Communication and phone logs
 Reference materials
 Material safety data sheets (if needed) (Material safety data sheets will be
maintained with the HASP.)
 Field instrument equipment
 Support items and consumables (glass jars, aluminum foil)
 GPS
 Contingency arrangements or backup instrumentation, equipment, consumables
 Sample collection and handling equipment
 Sampling equipment
 Support equipment
 Sample handling equipment (spoon and bowl)
 PPE (gloves, extra safety glasses/ear plugs)
 Sample containers for each chemical analysis, including field samples and QC
samples. Sample containers should contain the correct sample preservatives.
 Labels for sample containers
 Decontamination equipment
 Standard operating procedures for decontamination protocol
 Reagents and materials (detergent, rinse water, buckets, brushes, paper towels)
 Drums for storage of IDW (and ratchet)
 Sample packaging and shipping equipment
 Sample shipping coolers
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 Sample packing material, including plastic zipper bags
 Ice
 Strapping tape
 Chain-of-custody seals
 Laboratory contact information
 Large plastic bags
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9. Corrective Action
9.1. Introduction
Corrective actions are those measures taken to rectify a field measurement system that
does not comply with this FSP. Corrective actions to rectify laboratory issues are
discussed in the QAPP. The need for corrective action may be identified by system or
performance audits or by standard QC procedures. The essential steps in the corrective
action system are the following:
 Identify and define the problem.
 Assign responsibility for investigating the problem.
 Investigate and determine the cause of the problem.
 Determine a corrective action to eliminate the problem.
 Assign and accept responsibility for implementing the corrective action.
 Implement the corrective action and evaluate its effectiveness.
 Verify that the corrective action has eliminated the problem.
A nonconformance is defined as an identified or suspected deficiency in an approved
document (e.g., technical report, analysis, calculation, computer program); an item where
the quality of the end item itself or subsequent activities using the document or item
would be affected by the deficiency; or an activity that is not conducted in accordance
with the established plans or procedures. Any staff member engaged in project work that
discovers or suspects a nonconformance is responsible for initiating a nonconformance
report. A copy of the Nonconformance and Corrective Action Report is included in
Appendix A.
The Field Team Leader will evaluate each nonconformance report and will provide a
disposition, which describes the actions to be taken. The PM will ensure that no further
project work dependent on the nonconforming item or activity is performed until
approval is obtained and the nonconformance report is closed out. If the nonconformance
is related to material, the PM will be responsible for marking or identifying, with the
nonconformance report number, the nonconforming item (if practical) and indicating that
it is nonconforming and is not to be used.
Samples that are analyzed prior to the resolution of a nonconforming event will be
resampled and/or reanalyzed, if needed, once the corrective action has been demonstrated
to be effective.
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A copy of each closed nonconformance report will be included in the QA file. Copies of
all nonconformance reports will be maintained by the Project QA/QC Coordinator.

9.2. Field Corrective Action
At the end of each sampling day, the sampling team will report any problems requiring
corrective action that were encountered during the day. Corrective action will be
undertaken when a nonconforming condition is identified. A nonconforming condition
occurs when QA objectives for precision, accuracy, completeness, representativeness, or
comparability are not met or when procedural practices or other conditions are not
acceptable. A report will be filed that documents the problems encountered and the
corrective action implemented. The Project QA/QC Coordinator, upon authorization by
the PM, may issue a stop-work order if corrective action does not adequately address a
problem or if no resolution can be reached.
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ATTACHMENT A
FIELD SHEETS

Boring ID:

BORING LOG
CLIENT

PROJECT #

PROJECT

DRILLING CONTRACTOR

LOCATION

DRILLER

START DATE

DRILLING METHOD

FINISH DATE

HYDROGEOLOGIST

DEPTH

SAMPLE DESCRIPTION

All depths are in feet below grade.
P:\FORMS.HOU\LOGS\borelogrv1.xls.xls (log blank)

USCS

SHEET

PID

NOTES

OF

DAILY QUALITY CONTROL REPORT
CLIENT NAME:
Texas Custodial Trust
PROJECT NUMBER
6835001
SITE LOCATION: Former ASARCO Smelter Site, El Paso Texas
Date: ______________________ Weather:____________________________________
Staff on location: _________________________________________________________
________________________________________________________________________
Subcontract companies and staff on location: ___________________________________
________________________________________________________________________
Other site visitors: ________________________________________________________
Work activities completed (including sample ID#, and samples shipped):
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
Issues encountered and corrective actions taken: ________________________________
________________________________________________________________________
________________________________________________________________________
Work activities expected to begin tomorrow: ____________________________________
IDW generated: __________________________________________________________
Preparer’s Signature: ______________________________________________________

This report is to be completed at the end of each work day and faxed to the Site Supervisor at (915) 533-9045.

NONCONFORMANCE AND CORRECTIVE ACTION REPORT
Data Gap Assessment
Former ASARCO Smelter Site, El Paso Texas

Date _________________
NCR No. ______________
Description of Nonconformance and Cause ____________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
Proposed Disposition _____________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
_______________________________________________________________________
________________________________________________________________________
Submitted by: ____________________________ Date: ________________________
Approved by: ____________________________
DISPOSITION (by Project Manager or Designee)
Implementation of Disposition Assigned to: ___________________________________
Actual Disposition _______________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
Disposition completed on: _______________________
Date
______________________________________________
Signature
VERIFICATION
Disposition reviewed and work inspected by: ___________________ on ____________
Disposition verified by: _________________________________ on ______________

SHIPPING CONTAINER CHECKLIST SUMMARY

Failure to properly handle or document the Project samples could jeopardize the
useability of the sample results and ultimately the project. Prior to sending this cooler to
the Analytical Laboratory at the address shown below, please check the following items:
•

Is the project clearly identified on the Chain-of-Custody (official project name,
project location, project phase)? Is the project number from the Sampling and
Analysis Plan clearly indicated on the Chain-of-Custody?

•

Are all enclosed sample containers clearly labeled with waterproof (permanent)
ink and enclosed in a plastic bag?

•

Are the desired analyses indicated on the bottle labels and chain-of-custody? Are
the metals defined on the Chain-of-Custody (e.g., metals = lead, cadmium, etc.)?

•

Are the sample labels complete, including the identification of appropriate
method numbers for the analysis procedures?

•

Does the information on the Chain-of-Custody match the information on the
sample container labels?

•

Have you placed the Chain-of-Custody in a plastic bag and attached it to the
inside of the cooler lid?

•

Have the samples been properly preserved (acid or base and cooling to
4°C±2°C)?

•

Is there a Contractor point of contact including name and phone clearly shown on
the Chain-of-Custody?

•

Is there sufficient ice (double bagged in zip-locks) in the cooler? It is
recommended that the samples be placed on ice as soon as possible after sampling
and repacked on new ice in shipping cooler.

This is a partial list of the requirements for proper documentation and shipping of the
environmental samples. Please refer to the Sampling and Analysis Plan for further
details.

Drum Log
Data Gap Assessment
Former ASARCO Smelter Site, El Paso, Texas
Drum Number

Drum Location

Dates of Use

Contents (Sample Locations)

Notes
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Acronyms

Acronyms Used in the Report
Sb
As
Bi
Cd
Cr
Co
Cu
Pb
Mo
Ni
Se
Ag
Zn

antimony
arsenic
bismuth
cadmium
chromium
cobalt
copper
lead
molybdenum
nickel
selenium
silver
zinc
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1. Introduction
The El Paso smelter processed metals including lead (Pb), copper (Cu), cadmium (Cd),
zinc (Zn), and antimony (Sb) during its greater than 110 year history. This summary
provides information about the materials that were smelted at the El Paso smelter and
details about the “inputs” and “outputs” from the smelting process. The inputs (ore and
concentrates) arrived at the smelter from mines in the surrounding area including New
Mexico, Arizona, western Texas, and northern Mexico, as well as the recycle material
containing hazardous waste that was provided by ENCYCLE/Texas Inc., an ASARCO
subsidiary located in Corpus Christi, Texas (ENCYCLE). The outputs included pure
metal product and trace metals. The purpose of this document is to provide a technically
informed discussion of the history of the material smelted at the El Paso smelter,
including the environmental fate of the materials that entered the smelting process.
The smelting process involves separating the target metal (the metal of value) from
naturally-occurring impurities. A smelter uses heat and oxygen to accomplish this. For
example, the El Paso smelter processed predominantly copper which arrived at the
smelter via rail from a variety of mines that prepared the copper in the form of a
concentrate for smelting. The concentrate was the result of initial separation and
concentration processes, usually performed at the mine. Copper generally occurs with
sulfur (S), as a sulfide mineral, and is separated from non-valuable rock materials via a
flotation process. The copper sulfide concentrate is delivered to the smelter for further
processing into pure copper metal. The concentrate contained trace metals, including Sb,
arsenic (As), bismuth (Bi), Cd, cobalt (Co), chromium (Cr), molybdenum (Mo), nickel
(Ni), Pb, selenium (Se), silver (Ag), and zinc that were separated from the target metal
during the course of smelting. The following sections of this summary provide details
regarding the fate of these metals. The following model can be used as a general guide to
understand the process:
 Input: Copper Concentrate (predominantly chalcopyrite minerals [CuFeS2]) with
associated trace elements (Sb, As, Cd, Co, Cr, Mo, Ni, Pb, Ag, Zn) and other iron
minerals (pyrite [FeS2]);
 Blending: Application of flux to enhance melting (natural minerals consisting of
silicate (quartz [SiO2]);
 Smelting: Application of heat (>1500º C) and oxygen to melt the concentrates;
 Output: Copper metal, slag (highly crystalline iron oxide and silicate) with some
trace metals incorporated into the crystalline slag matrix, dust (containing trace
metals), and flue gas (sulfur dioxide).
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A simplified (unbalanced) equation for this process is as follows:
CuFeS2 (Sb, As, Bi, Cd, Co, Cr, Mo, Ni, Pb, Zn, Fe) + SiO2 + heat + O2 → Cu
(metal) + Fe2SiO4 (crystalline slag, containing trace metals (Sb, As, Bi, Cd, Co,
Cr, Mo, Ni, Pb, Se, Ag, Zn)) + dust (containing trace metals) + flue gas (SO2)
Similarly, for the lead smelting process, a simplified (unbalanced) equation for this
process is as follows:
PbS, FeS2 (Sb, As, Bi, Cd, Co, Cr, Mo, Ni, Pb, Ag, Se, Zn) + SiO2 + heat + O2 →
Pb (metal) + Fe2SiO4 (slag, containing trace metals (Sb, As, Bi, Cd, Co, Cr, Mo,
Ni, Pb, Ag, Se, Zn)) + dust(containing trace metals) + flue gas (SO2)
This general model was followed throughout the smelting process during the entire
history of the smelter. The following provides additional details focused on the pathway
to the environment for the trace metals in the ore or concentrates. There have been
several soil and groundwater investigations completed at the site. The results of these
investigations confirm the pathways that the trace metals and other potential Analytes of
Interest (AOIs) took to enter the environment, and additional investigation work is
planned to provide information about trace metals and other potential AOIs across the
site and to fill in any “data gaps” that may exist in the current data set. All of this work is
based upon a comprehensive understanding of the smelter inputs, starting with a brief
history of the smelter (Table 1).
Table 1. El Paso Smelter Site History
(metals smelted and major milestones associated with operation)
Year
Milestone
1887

El Paso lead smelter founded by Robert S. Towne, with lead ores coming from Mexico
(Chihuahua).

1899

Smelter becomes part of American Smelting and Refining Company (ASARCO).

1910

Copper smelters built in El Paso, Texas.

1930s

Godfrey roaster added for cadmium oxide production.

1948

A zinc plant is installed. Slag fuming facilities were constructed to recover zinc from lead blast
furnace slag.

1951

ASARCO builds a 610 foot stack for pollutant control.

1967

ASARCO builds a 828 foot smoke stack.

1972

Acid plant is installed and additional pollution control equipment is added which results in a
80% reduction of lead emissions. Completion of new sulfuric acid plant scrubbing equipment
further reduces lead emissions.

1978

A second acid plant installed and ore unloading and handling facility is installed.

1979

A sinter plant installed.

Late
1970s

The antimony plant is completed.

1980

The El Paso smelter no longer processes lead, zinc, antimony or cadmium.

1983

The zinc plant is shut down and demolished.
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Milestone

1985

Lead plant operations are closed.

1986

The antimony and cadmium plant closes and is demolished.

1989

ASARCO Mission and Ray mines ramp up production and supply to El Paso.

1992

The cadmium plant is closed.

1993

Modernization of El Paso smelter completed.

1993

Installation of continuous top-feed oxygen process technology (CONTOP). Results in
significant reduction in sulfur emissions.

1998

According to EPA documentation, ASARCO accepted 46,486 tons of recycle material from
ENCYCLE from 1992-1997.

1999

Smelter placed on care and maintenance status.

2000

Storm water collection and reuse system is built.

2005

ASARCO declares bankruptcy.

2009

ASARCO El Paso smelter is shut down permanently.
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2. Smelting Processes at the
El Paso Smelter
Lead, copper, zinc and cadmium were smelted at various times in the El Paso smelter
during its operation. Although various metals were smelted, the general smelting
processes were similar since pyrometallurgical processes (addition of heat and oxygen)
were involved for all metals at the site. A detailed discussion of the copper smelting
process at El Paso is presented in this section of the document, with the other metal
smelting processed described in Sections 4, 5, 6, and 7. A glossary of smelting terms is
provided in Appendix A.

2.1. Copper Concentrate
Chalcopyrite (CuFeS2) was the predominant copper sulfide ore processed to extract
copper. Other important copper sulfide ore minerals include bornite (Cu5FeS4), chalcocite
(Cu2S), covellite (CuS), and enargite (Cu3AsS4). These natural ores (Figure 1) were
crushed and separated by flotation at copper mining facilities to produce the copper
concentrate used as input to the smelter. Typical impurities in copper concentrate include
arsenic, antimony, bismuth, cadmium, lead, selenium, magnesium (Mg), aluminum (Al),
cobalt, tin (Sn), nickel, tellurium (Te), silver, gold (Au), and palladium (Pd) (USEPA,
1986). Most of the impurities exist as metal sulfides, such as PbS (galena), sphalerite
(ZnFeS), pyrite (FeS2), millerite (NiS), orpiment (As2S3), stibnite (Sb2S3), greenockite
(CdS), and chromium (although this was present at very low concentrations). Table 2
shows the typical composition of copper concentrate smelter input (feed) and output
(slag). Note that elements such as vanadium (V) and beryllium (Be) do not occur at
significant levels in the ore materials or feed material, nor do tellurium, tin, gold, or
palladium. Strontium (Sr) is present as a naturally occurring element (strontium is similar
Figure 1. Chalcopyrite minerals (left to right: chalcopyrite, bornite, covellite)
(U.S. Geological Survey)
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to calcium) and is not present as “radiostrontium.” (Radiostrontium is strontium that
occurs as a radioactive element produced due to fission [nuclear reaction].)
Table 2. Typical elemental concentration in a typical smelter feed and slag (USEPA, 1978)
Concentration in feed
Concentration in slag
Element
(ppm)
(ppm)
Copper

>>10,000

>1000

Iron

>>10,000

>>1000

Arsenic

3900

1300

Molybdenum

1600

2400

Cadmium

1200

9

Lead

980

350

Zinc

830

810

Sodium

>600

>640

Barium

320

270

Aluminum

>250

>250

Selenium

200

150

Nickel

190

14

Antimony

120

92

Bismuth

80

5

Fluorine

67

55

Silver

40

1

Strontium

36

130

Manganese

25

260

Cobalt

17

38

Chromium

10

120

2.2. Copper Smelting Flow Diagram
Figure 2 (shown on the following page) provides a process flow diagram for the early
copper smelting process (1910-1992); Figure 3 (shown on the following page) provides
the details of the process used after 1993. The various steps involved in smelting are
described here, along with the environmental fate of the trace metals associated with the
inputs to the smelting process.
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Figure 2. Existing Copper Circuit Feed Material Flow

Figure 3. CONTOP Circuit Feed Material Flow
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2.3. Unloading and Bedding
Upon arrival at the site, copper concentrate was mixed with silica fluxes and recycled
materials in the bedding building. At this step, some trace metals may have been released
to the environment through the following processes:
 Dust from copper concentrate, silica sand, copper scrap and other materials;
 Dust from mixing of copper concentrate, recycled materials and silica sand in
bedding building;
 Accidental release during transfer from unloading building to bedding building.

2.4. Copper Smelting
Before 1993, reverberatory furnaces were used in copper smelting in El Paso. A
reverberatory furnace is a metallurgical furnace that isolates the material being processed
from contact with the fuel, but not from contact with combustion gases. The
reverberatory furnace smelting operation was a continuous process, with frequent
charging and periodic tapping of matte, as well as skimming slag. Heat was supplied by
natural gas, with conversion to oil during gas restrictions. Furnace temperatures exceeded
1500 C. Stable copper sulfide (Cu2S) and stable iron sulfide (FeS) formed the matte with
excess sulfur leaving as sulfur dioxide (Habashi, 1997).
The reverberatory furnace was replaced by two continuous top-blowing (CONTOP)
process flash furnaces in 1993 as a part of modernization of the plant to improve energy
efficiency and reduce emission of pollutants.
Copper concentrate mixes were pneumatically conveyed into the two CONTOP cyclone
reactors. These cyclone reactors flash-smelted the concentrates into a "molten rain" of 60
percent copper matte and slag. The molten rain of matte and slag fell into a holding
furnace where it separated into two layers. Matte, a copper-rich layer, settled to the
bottom and was tapped from holes located on the sides of settling furnace. Slag,
containing silica and iron, floated to the top and was skimmed off (ASARCO Phase I
Investigation, 1998).
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The product from the smelting furnace contained iron, tin, lead, zinc, nickel and sulfur.
These elements were removed either by reduction and evaporation or by oxidation.
Impurity metals with high vapor pressures (e.g., lead, cadmium, zinc) or with high-vaporpressure oxides (e.g., SnO, Cs2O, P2O3) volatilized and were collected in the zinc-rich
dust (Anigstein et al., 2001). At this step, trace metals may have been released to the
environment through the following processes:
 The off-gas from smelting was high in SO2 (up to 26%). SO2 gas was captured and
diverted to an acid plant where sulfuric acid was produced;
 Dust generated during smelting contained trace metals;
 Smelting temperatures were in the range of 1500 to 1700°C. The high operating
temperatures volatilized arsenic, bismuth, lead, selenium, zinc, etc. The majority of
volatized metals were captured along with SO2 in off-gas during production of
sulfuric acid. However, some of these metals may have escaped as fugitive gas,
aerosols or dust particles;
 The slag was trucked to the slag dump by a specially designed diesel powered "Kress
Slag Hauler." Once cooled, the slag was mined by Parker Brothers Company and
processed into railroad ballast, sand blasting media, and asphalt aggregate;
 Dust generated from the slag dump may have contained trace metals;
 Slag weathering may have redistributed trace metals to soil;
 Slag leaching contribution to groundwater was minor. The slag is a crystalline
heterogeneous material whose main components are iron oxides, calcium/magnesium
compounds (hydroxide, oxide, silicates, and carbonate), elemental iron, and quartz.
Navarro et al. (2010) show that carbonation reduces the leaching of alkaline earth
elements as well as the release of trace elements. Huijgen and Comans (2006)
reported that precipitation of calcium carbonates at the surface of slag particles
reduces the leaching of alkaline earth elements present in the slag.
Trace metals generated during CONTOP smelting could therefore enter soil through
volatile gas phase, as dust particulate matter; with minor contribution from slag dust, slag
weathering and leaching during transport and storage.

2.5. Copper Converting
The molten copper matte (60-70% copper as copper sulfide) was converted to blister
copper for casting. At this step, trace metals may have been released to the environment
through the following processes:
 Copper scrap impurities and residual volatile metals may have been present in off-gas
as in the smelting step;
 Fugitive emissions of gas and dust particles may have occurred, resulting in metal
deposition onto the land surface.
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Similar to the smelter step, trace metals from this step can enter soil through the volatile
gas phase or as dust particulates. However, the entire converter building was enclosed
and ventilated. Fugitive emissions of gas and dust particles from this step were less likely
to be deposited in soil than in the smelter step.

2.6. Anode Casting
The blistered copper was put into an anode furnace for casting, the final step in the
copper smelting process at the El Paso plant. At this step, trace metals may have been
released to the environment through the following process:
 Fugitive gas and dust emission may be a source of metals deposited in soil.
Figure 4 illustrates major pathways by which trace metals may have entered the
environment as a result of operation of the El Paso copper smelter.
Figure 4. Potential pathways for trace metals entering environment during copper smelting. Black
solid arrows indicate processes related to copper smelting; Black-dashed arrows indicate waste
generation and disposal processes during copper smelting; Red-dashed arrows indicate the processes
that may have impacted the environment at the site.
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3. Secondary Copper Smelting
Copper scrap has historically been smelted in primary (concentrate) and secondary
(scrap) smelters. The major processes involved in secondary copper recovery were scrap
metal treatment and smelting. Treatment generally included cleaning and concentrating
the scrap materials to prepare the scrap copper for the smelting process. At El Paso,
melting of high-Cu scrap and the sludge generated in the on-site water treatment plant
was conducted in primary converting furnaces. Table 3 lists the typical elemental
composition of converter product blister copper, slag and baghouse dust from smelting of
copper scrap.
Table 3. Composition of Converter Products from Smelting of Copper Scrap (%)
Element
Blister Copper
Slag
Cu

94-96

Ni
Sb

Baghouse dust

30-35

2-3

0.5-1.0

10-15

0.5-1.0

0.1-0.3

0.5-1.5

0.5-1.5

Sn

0.1-0.2

2-4

10-20

Fe

0.1-0.3

20-25

0.5-1.0

Zn

0.05-0.1

1.0-1.5

25-35

Pb
0.05-1.0
2.5-4.0
20-25
Source: Anigstein et al., Appendix C, copper recycling, http://www.epa.gov/rpdweb00/docs/sourcemanagement/tsd/scrap_tsd_041802_apc2.pdf)

3.1. ENCYCLE Materials
The smelter received recycled materials including hazardous waste from ENCYCLE in
the 1992-1997 timeframe (USEPA Response, July 1998). These wastes were fed into the
copper smelting process to recycle the metals contained in them. The process of
recovering copper and other metals from sources other than ores or concentrates is called
secondary copper smelting. There is a public concern that there may have been a release
of metals contained in the materials and that dioxins may have been generated when these
materials were fed into the El Paso smelter.
The following 17 records, located on the USEPA Region 6 website
(http://www.epa.gov/region6/asarco_documents/asarco_documents.html) were subjected
to a comprehensive review to summarize the quantity and types of waste shipped to
ENCYCLE (1992-1997) from numerous sources. It is worth noting that not all of the
material received by ENCYCLE was shipped to the El Paso Smelter.
1. EPA Response to Encycle/ASARCO Settlement Statement, (1998 Confidential
Document) July 31, 1998 (73 pages)
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2. EPA Inspection Report for Encycle, January 1997, Part 1 (42 pages)
3. EPA Inspection Report for Encycle, January 1997, Part 2 (42 pages)
4. EPA Inspection Report for Encycle, June 1997 (26 pages)
5. EPA Inspection Report for Encycle, June 1997, with attachments (436 pages)
6. Rocky Mountain Arsenal Hazardous Waste Manifest (24 pages)
7. National Enforcement Investigation Center Report for Encycle, 1998 (264 pages)
8. Explanation of Differences for Basin F Liquids (Rocky Mountain Arsenal) (21 pages)
9. Notification from Encycle regarding waste from Molycorp, December 1995 (1 page)
10. DuPont-Sabine River Form R, 1993 (8 pages)
11. DuPont-Sabine River Form R, 1995 (7 pages)
12. Analysis of Waste Sent to Encycle from DuPont-Sabine River (2 pages)
13. Manifests for Wastes from Foreign Sources Sent to Encycle (516 pages)
14. Analysis of Waste Sent to Encycle from NASA (182 pages)
15. Analysis of Waste Sent to Encycle from West Helena (12 pages, NOTE: shipments
were actually from ENCYCLE to West Helena)
16. Analysis of Waste Sent to Encycle from Various Generators (197 pages)
17. Rocky Mountain Arsenal Waste Shipment Analyses (323 pages)
Every page of the records found on the USEPA website was reviewed for:
 Source
 Waste/Material Characterization
 Waste/material Quantities
The records indicated that ENCYCLE received wastes from a variety of chemical,
manufacturing or waste treatment processes including: metal plating waste water
treatment sludge, photo development waste, post-incineration ash, post-waste treatment
brines or leachates, broken glass from cathode ray tubes, plating sludge, and filter cake.
In addition, ENCYLCE received recycled materials that included untreated hazardous
waste that was corrosive, contained metals, or contained pesticides or chemicals related
to pesticide manufacturing. The results of the evaluation, that include 300 manifests, are
summarized in tabular form in Appendix B.
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The USEPA uses a defined list of codes to identify or list hazardous wastes (USEPA, 40
CFR Part 261). The majority of the wastes shipped to ENCYCLE documented in the
records included wastes defined under the following codes as presented in Table 4:
Table 4. Waste Codes Shipped to ENCYCLE (Majority)
Code
Description/Contains
D001

Ignitable

D002

Corrosive

D003

Reactive

D005

Barium

D006

Cadmium

D007

Chromium

D008

Lead

D010

Selenium

D011

Sliver

F006

Wastewater treatment sludge, electroplating

F039

Leachate from waste treatment

K002

Wastewater treatment sludge, chromium

K046

Wastewater treatment sludge, lead

The records indicate that ENCYCLE received waste from the Rocky Mountain Arsenal.
Most of this waste was brine (leachate from waste treatment, F039) that contained 65% to
75% water, 25% to 35% salt, potentially trace concentrations of dioxins (0.0000000068
milligrams per liter) and furans (0.0000000076 milligrams per liter), and low
concentrations of metals (Woodward Clyde, 1990). In addition, the records indicate that
ENCYCLE received 91.9 tons of waste, in a single shipment, that included several waste
codes as listed in Table 5 (USEPA, 1997).
Table 5. Rocky Mountain Arsenal - Waste Codes Shipped to ENCYCLE
Code
Description/Contains
F001

Spent halogenated solvent

F002

Spent halogenated solvent

F003

Spent non-halogenated solvent

K033

Wastewater and scrub water, chlordane

K097

Vacuum stripper discharge, chlordane

P051

Endrin

P071

Methyl Parathion

U130

Hexachlorocyclopentadiene
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In December of 1995 ENCYCLE informed the TNRCC that it had received a lead sulfide
waste; containing naturally occurring radioactive material (NORM). This letter stated
that the NORM was present at quantities less than the regulated level (ENCYCLE, 1995).
The amount of material shipped to ENCYCLE was not documented in the records.

3.2. Other Potential Sources
The Get The Lead Out Coalition website (http://gettheleadout.net/index.sstg) was
reviewed; it was determined that this web site did not contain additional records related to
the quantity and types of wastes shipped to ENCYCLE.
In October 2010, thirty-seven additional documents were found at the smelter. These
documents were related to a process ASARCO developed to accept secondary materials
to recover valuable metals. These documents were reviewed in detail; there was one
shipping manifest for a copper-bearing material that contained, silver, gold, barium,
chromium, nickel, lead, antimony and zinc (similar to the concentrates received at the
smelter). The records indicate that 14.9 tons of the material was shipped to the smelter in
April 1998. This material would generate the same product and potential emissions as the
concentrates discussed in Section 2.

3.3. Dioxin Information
The name "dioxins" is often used for the family of structurally and chemically related
polychlorinated dibenzoparadioxins (PCDDs) and polychlorinated dibenzofurans
(PCDFs). Certain dioxin-like polychlorinated biphenyls (PCBs) with similar toxic
properties are also included under the term dioxins. Approximately 419 types of dioxinrelated compounds have been identified, about 30 of these are considered to have
significant toxicity. The compound 2,3,7,8-tetrachlorodibenzoparadioxin (TCDD), often
referred to as dioxin, is the most toxic and the most studied. A ranking approach is used
to evaluate potential exposure and risk to PCDDs and PCDFs relative to dioxin. Using
the relative toxicity of each of the PCDD and PCDF constituents, a total concentration is
derived and reported as toxicity equivalents of dioxin. This concentration then is used to
evaluate exposure to the dioxin-like constituents.
Dioxins are mainly by products of industrial processes but can also result from natural
processes, such as volcanic eruptions and forest fires. Dioxins are unwanted byproducts
of a wide range of processes including but not limited to fuel combustion, smelting,
cement production, chlorine bleaching of paper pulp and the manufacturing of some
herbicides and pesticides. In terms of dioxin release into the environment, uncontrolled
waste burning or incineration (residential waste, solid waste and hospital waste) are the
most common, due to incomplete combustion. Although formation of dioxins is local,
environmental distribution is global; dioxins are found throughout the world in the
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environment (World Health Organization, http://www.who.int/mediacentre/
factsheets/fs225/en/).

3.4. Typical Primary Copper Smelting and Dioxin Generation
The routine copper smelting process has been evaluated for the production of dioxins. A
study was performed in 1995 to evaluate the principal off-gas streams for copper
smelters: main stack, plant tail gas stack, and vent fume exhaust (Secor International Inc.,
1995a, b) for dioxin production. The two facilities that were tested (Phelps Dodge Mining
Co. in Playas, New Mexico, and Cyprus Miami Mining Co. in Claypool, Arizona) were
selected as representative of typical copper smelters. Dioxins were not detected in the air
emissions from either facility.
In 2001, emission measurements for various persistent and toxic substances, including
dioxins, were collected in Canada as a voluntary initiative under the Great Lakes
Binational Toxics Strategy (Cianciarelli, 2001). One of the facilities tested was the
Falconbridge Kidd Metallurgical plant in Timmins, Ontario, a copper smelting plant.
Annual dioxin emission rates were estimated to be 2.0 milligrams per year as measured
in toxicity equivalents.

3.5. Typical Secondary Copper Smelting Processes and Dioxin
Generation
Typical input to secondary smelters may contain from 30 to 98% copper. The secondary
smelting process upgrades the material by reducing the quantity of impurities and
alloying materials, thereby increasing the relative concentration of copper. Feed material
to a secondary copper smelter is a mixture of copper-bearing scrap such as tubing, valves,
motors, windings, insulated wire, radiators, turnings, mill scrap, printed circuit boards,
telephone switching gear, and ammunition casings (USEPA, 1994).
Secondary copper smelters charged with these types of materials were recognized by the
USEPA (Basu et al., 1985) as a significant source of dioxins to the environment. The
presence of carbon-containing materials such as plastics, carbon- and chlorine-containing
materials such as polyvinylchloride insulation on wire, and similar non-metal materials
provide chemical building blocks for the formation of dioxins.
Dioxin emissions data have been collected from typical secondary copper smelting
operations. In one example the USEPA performed a study during 1984 and 1985 and
measured 0.72 milligrams of dioxins (as measured in toxicity units) emitted per ton of
waste (USEPA 1987) from a smelter that received waste that included copper, iron,
plastics, refinery by-products, slag and electronic debris. In a 1992 sampling and analysis
effort, emissions measuring 15.08 milligrams toxicity equivalents per ton of waste were
detected from a smelter using low-purity, copper-bearing waste as input (AGES 1992).
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Stack testing was performed in 1991 at a smelter that processed relatively high-purity
copper input; the emissions from that smelter measured 0.0033 milligrams of toxicity
equivalents per ton of input (Sverdrup, 1991).

3.6. ASARCO El Paso Secondary Smelting Process and Dioxin
Generation
The USEPA reported that 46,486 tons of recycle material was shipped from ENCYCLE
to the El Paso Smelter (USEPA Response, July 1998). Table 6 provides a summary of
shipments for each year between 1992 and 1997.
Table 6. Shipments from ENCYCLE to ASARCO El Paso
Year
Tons
1992

4,809

1993

7,704

1994

13,598

1995

9,291

1996

6,372

1997

4,712

Total

46,486

The amount of copper concentrate smelted during this time period was reported as
415,000 tons per year, or a total of 2.5 million tons of concentrate during the 6 year
period. The ENCYCLE material (46,486 tons) therefore constituted 1.86% of the total
material that was processed at the smelter over the 6 year period.
As discussed in Section 3.1, most of the waste shipped to ENCYCLE included metal
plating waste water treatment sludge, photo development waste, post-incineration ash,
post-waste treatment brines or leachates, broken glass from cathode ray tubes, plating
sludge, and filter cake. Most of these wastes included metal-bearing materials, similar to
the concentrates that were fed to the El Paso Smelter rather than the inputs to typical
secondary copper smelters.
The ENCYCLE material was shipped to the smelter by rail and truck. The materials
were handled in the same manner as the concentrates and blended into the smelter input.
Former employees have stated that, at times, the waste was spilled during transfers and
handling. Once blended with the regular input the material would go through the process
described in Section 2 of this document. Based on the quantities and types of ENCYCLE
wastes that went through the smelting process and the review of dioxin generation from
other secondary smelting processes any additional dioxin generation at the El Paso
smelter would not be measureable.
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4. Primary Lead Smelting
Galena, or lead sulfide (PbS), is by far the most important lead mineral in the lead
smelting process. Other common varieties include cerussite (PbCO3), and anglesite
(PbSO4). Lead is usually found in ores with zinc, silver and copper. Typical impurities in
lead minerals are zinc, copper, arsenic, tin, antimony, silver, gold, and bismuth. These
impurities usually exist as sulfide minerals as well (USEPA, 1995). At the El Paso
smelter, the ores were drawn from the surrounding territory, comprising New Mexico,
Arizona, western Texas, and northern Mexico (Easter, 1915). The capacity of lead
production at El Paso smelter was 120,000 ton per year (USEPA 1981). The most
common feed for lead production was sulfidic lead concentrate, which contained an
average of 50-60% lead. Ore concentration processes normally included crushing, densemedium separation, grinding, froth flotation, and drying of concentrate. The predominant
process for the production of primary lead from a sulfide concentrate is sinter oxidationblast furnace reduction. The processing of lead concentrate into metallurgical lead
involves 4 major steps: sintering, smelting (reduction), drossing and refining (Habashi,
1997), as follows.
Figure 5. Lead minerals (left to right: galena, cerussite, and anglesite
(U.S. Geological Survey)

4.1. Sintering
The primary purpose of sintering was the reduction of the sulfur content of the feed
material. This feed material typically consisted of the following: lead concentrates,
including pyrite concentrates that were high in sulfur content, and concentrates that were
high in impurities such as arsenic, antimony, and bismuth, as well as relatively pure highlead-concentrates; flux materials, lime rock and silica, incorporated in the feed to
maintain a desired sulfur content; and undersized sinter recycled from the roast exiting
the sinter machine (USEPA, 1995). Other raw materials were added including iron, silica,
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limestone flux, coke, soda, ash, pyrite, zinc, caustic, and particulates gathered from
pollution control devices (flue dusts). Flue dusts from lead sintering plants contained 6070% lead, about 10% sulfur, and varying amounts of zinc, cadmium, arsenic, antimony,
and mercury (Habashi, 1997).
Potential routes for release of metals to the environment included:
 Fugitive emissions from the sinter building, including leaks in the sinter machine and
the sinter cake crusher;
 Weak gases from the back end of the sinter machine, which are high in lead dust
content but typically pass through cyclones and a baghouse.

4.2. Smelting (Reduction)
The sinter roast was then conveyed to the blast furnace in charge cars along with coke,
slags and byproduct dusts from baghouses and various other sources within the facility.
Iron scrap was often added to the charge to aid heat distribution and to combine with the
arsenic in the charge.
Potential pathways for metals entering environment from this step included:
 Gases exiting the top of the blast furnace, which are typically controlled with a
baghouse;
 Fugitive emissions from the blast furnace, including leaks from the furnace covers;
 Lead fumes from the molten lead and slag leaving the blast furnace area;
 Fugitive leaks from the tapping of the kettles and settlers.

4.3. Drossing
The lead pots arriving from the blast furnace were poured into receiving kettles and
allowed to cool to the point at which copper dross was skimmed off and transferred to a
reverberatory furnace. The remaining lead dross was transferred to a finishing kettle
where such materials as wood chips, coke fines, and sulfur were added and mixed to
facilitate further separation, and this sulfur dross was also skimmed off and transferred to
the reverberatory furnace. The drosses were prepared and heated in the same fashion as
the kettles, the dross in the reverberatory furnace separated into 3 layers: lead bullion
settles to the bottom and was tapped back to the receiving kettles, and matte (copper
sulfide and other metal sulfides), which rises to the top, and speiss (high in arsenic and
antimony content) which were both typically forwarded to copper smelters.
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Potential pathways of metal emissions included:
 The hauling and dumping of slag, at both the handling and cooling area and the slag
storage pile;
 Fugitive emissions from the various pouring, pumping, skimming, cooling, and
tapping operations within the drossing building;
 Transporting, breaking, granulating, and storage of speiss and matte.

4.4. Refining
The third and final phase in the processing of lead ore to metallurgical lead, the refining
of the bullion in cast iron kettles, occurred in 5 steps: (1) removal of antimony, tin, and
arsenic; (2) removal of precious metals by Parke’s Process, in which zinc combines with
gold and silver to form an insoluble intermetallic at operating temperatures; (3) vacuum
removal of zinc; (4) removal of bismuth by the Betterson Process, in which calcium and
magnesium are added to form an insoluble compound with the bismuth that is skimmed
from the kettle; and (5) removal of remaining traces of metal impurities through the
adding of NaOH and NaNO3.
Potential pathways of metal emissions included:
 Fugitive emissions from the unloading, storage, and transfer of byproduct dusts, high
grade ores, residues, coke, lime, silica, and any other materials stored in outdoor
piles;
 Release of metals to the environment during primary lead smelting.
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5. Zinc Slag Fuming Process
Sphalerite (ZnS) is the most heavily mined zinc containing ore; other minerals zinc may
be extracted from include smithsonite (ZnCO3), hemimorphite (ZnSiO4), and wurtzite
(ZnS) (see Figure 6). Lead and zinc were traditionally mined together because zinc is
normally found in association with other metals such as copper, iron and lead in ores,
although the concentrates produced from these mixed ores were often processed
separately to produce refined lead metal (the lead furnace process) and refined zinc metal
(the electrolytic zinc process). However, this was not the case at the El Paso smelter,
where only lead concentrate was processed. Zinc was recovered from lead slag through
slag fuming process. At the height of production in 1955, the El Paso smelter produced
40,000 tons of zinc oxide (Duval and Kleiner, 2010).
Zinc slag fuming was developed to remove and recover zinc from lead blast furnace slag.
Zinc slag fuming was the treatment of molten slag with a reducing agent such as coal or
pyrites to reduce dissolved metals to a metallic or sulfidic form to recover zinc. The
process was carried out in a rectangular water-jacked furnace on a batch basis. A
reducing mixture of a reductant, usually pulverized coal, and air is blown into the batch
through sets of tuyeres which are set along the bottom of the long dimension on both side
of the furnace. Within the furnace, the reducing mixture reduced the zinc from a
dissolved oxide to metallic zinc, a gas at operating temperatures which lie between 1150
and 1325 C. The zinc vapor and tuyere gases pass out of the bath into the freeboard space
of the furnace where the zinc is oxidized to a zinc oxide fume which is subsequently
captured in a baghouse (Richards, 1985).

Figure 6. Zinc minerals (left to right, sphalerite, smithsonite, and wurtzite.
(U.S. Geological Survey)
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In addition to lead and zinc, other volatile elements present in the slag were also fumed
usually as oxides or sulfides. These include tin, cadmium, and indium. The fume also
contains chlorides, fluorides, some lime, silica, iron oxides, and carbon. These metals
may enter environment through fugitive emission of dust particles and offgases.
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6. Cadmium Recovery in Lead Smelting
Greenockite (CdS) is the only known
Figure 7. Greenockite (CdS) mineral
cadmium mineral of importance (Figure 7). It
(U.S. Geological Survey)
occurs commonly, in minor concentrations, as
a secondary mineral in sphalerite deposits. As
a consequence, cadmium is produced mainly
as a byproduct from mining, smelting, and
refining sulfidic ores of zinc, and, to a lesser
degree, lead and copper (Feddersen, 1949).
The world’s cadmium output is obtained
through the processing of metallurgical byproducts, largely from the treatment of
residues from electrolytic zinc, retort zinc and
lithopone plants. The sources are
supplemented by the processing of fumes from lead and copper smelting operations.
Cadmium is a common impurity in zinc ores, and it is most often isolated during the
production of zinc. Some zinc concentrates from sulfidic zinc ores contain up to 1.4% of
cadmium. In 1970s, the output of cadmium was 6.5 pounds per ton of zinc. Zinc sulfide
ores are roasted in the presence of oxygen, converting the zinc sulfide to the oxide. Zinc
metal is produced either by smelting the oxide with carbon or by electrolysis in sulfuric
acid. Cadmium is isolated from the zinc metal by vacuum distillation if the zinc is
smelted, or cadmium sulfate is precipitated out of the electrolysis solution.
Cadmium is produced primarily as a by-product of zinc production. Cadmium is
recovered from the following by-product materials: flue dusts from the sintering of zinc
calcines, sludge from the purification of zinc electrolyte solution in the electrolytic
production of zinc, recycled zinc metal containing cadmium, and flue dusts from the
lead-smelting. Cadmium is produced from these materials by both pyrometallurgic and
electrolytic processes (USEPA, 1981).
Cadmium plant processing typically includes preparatory processing (concentration),
leaching and purification, sponge precipitation, metal recovery, and refining and casting
(Feddersen, 1949), as detailed in following steps.
 Preparatory processing: The cadmium content of lead handled at the smelter was
low, and as a rule, proportional to the zinc content (0.01-0.05 wt % Cd). Blast
furnace fume was circulated to increase the cadmium content to 3-6%. It was then
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removed and incorporated in sinter charges. Blast furnace smelting of the resultant
sinter resulted in a fume product containing 15-25% cadmium.
 Leaching and purification operations: Concentrated fume was subjected to a direct
dilute sulfuric acid leach. The resulting slurry was filtered and washed in a Shriver
press, washed cake was returned to the lead smelting circuit.
 Sponge precipitation operations: Concentrated solution was drawn from the
storage tank to a high-speed agitation tank. The solution was acidified and treated
with zinc dust for cadmium sponge precipitation. Initial sponge washing was carried
out by decantation and the final dewatering and wash in a Shriver press. Cadmium
sponge was briquetted directly with a Stokes machine.
 Refining and casting operations: Cadmium briquettes were retorted, and the crude
retort metal was melted under a caustic cover residual from previous melt. This cover
was then drossed and the bath agitated with ammonium chloride for thallium (Tl)
removal. The chloride dross was skimmed and stored. New caustic was then added
and melted, followed by a brief period of agitation prior to casting into shape for
market.
Trace chromium associated with the cadmium may have been subject to caustic solutions
in this phase, and consequently there is the potential for oxidation of trivalent chromium
(Cr[III]) to hexavalent chromium (Cr[VI]) at this step. This would have been nonvolatile and associated with the smelting and casting workings in the zinc processing
area.
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7. Antimony
Antimony is chalcophile (i.e., has a
Figure 8: Stibnite (Sb2S3) mineral
tendency, due to its chemistry, to associate
(U.S. Geological Survey)
with sulfur), usually occurring with sulfur
and the heavy metals copper, lead, and
silver. The most important antimony
mineral is stibnite (Sb2S3). Antimony rarely
occurs in its native metallic form in nature.
It easily combines with other elements,
usually including sulfur, to form over 100
different minerals. Of these minerals, only
stibnite (Sb2S3) is mined commercially as a
source for metallic antimony. Antimony is
found in trace amounts in silver, copper and
lead ores (Grund et al., 2006), and it is
usually economically possible, as well as environmentally desirable, to extract the
antimony from these ores when they are smelted.
Typically, stibnite (Sb2S3) was roasted to yield the oxide, which was in turn reduced by
salt and scrap iron or carbon. During processing, the antimony ore, which was extremely
brittle, was converted into fine dust more rapidly than accompanying rock, leading to
high atmospheric concentration of fine dust during operations of reduction and screening.
Dust produced during crushing was relatively coarse, and the remaining operationsclassification, floatation, filtration are wet processes, were consequently dust free.
However, accidental release was a major pathway for Sb entering environmental media.
The El Paso smelter produced 1100 tons/year of antimony from the anode sludge refined
from copper between 1978 and 1986 (Yuan, 2007).
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8. Summary
Table 7 provides a summary of the smelting processes over the 112 year operational
history of the El Paso smelter, as well as a summary of the inputs (ore, concentrates, and
trace metals) and outputs from the smelting process. This, in addition to the ENCYCLE
materials, represents the entirety of materials handled at the El Paso smelter.
This review of the smelter feed materials, information supplied by former employees, and
input from regulatory agencies indicate the following:
 Previous work investigating inorganic constituents of concern (COCs) focused on
trace metals (arsenic, cadmium, copper, chromium, iron, lead, selenium and zinc) in
soil, water, and smelter structures.
 A list of additional inorganic Analytes of Interest (AOIs) has been developed. In
addition to the current COCs, soil and solid samples will be analyzed for the
following AOIs: antimony, barium, cobalt, molybdenum, nickel, and silver.
 Hexavalent chromium (Cr[VI]) will be analyzed as an AOI in the locations where
historical cadmium and zinc smelting occurred.
 At the request of the Texas Commission on Environmental Quality, mercury has been
added as an AOI for soils and solids.
 A list of organic AOIs has been developed. Soil and solid samples from select
locations (including those indicated by former employees) will be analyzed for:
chlordane, endrin, hexachlorocyclopentadiene, methyl parathion, tetrachloroethylene,
trichlorethylene, methylene chloride, 1,1,1-trichloroethane, 1,1,2,trichloroethane,
carbon tetrachloride, chlorobenzene, ortho-dichlorobenzene, trichlorofluoromethane,
1,1,2-trichloro-1,2,2-trifluoroethane, dichlorodifluoromethane, xylene, acetone, ethyl
acetate, ethyl benzene, ethyl ether, methyl isobutyl ketone, n-butyl alcohol,
cyclohexanone, and methanol.
 The remedial action work plan (RAWP) is complete and provides a detailed
description of sampling and analysis necessary to address data gaps.
Although the smelter had a long history of operations, with many primary and secondary
smelting operations focused on a number of metal ore and concentrate materials, the
materials input to the smelter are well understood. The pathways to the environment for
trace metals during the various smelting processes are also well understood. This
information, supplemented by the upcoming work described in the RAWP, will ensure
completeness with respect to the path forward for the remediation and reclamation project
at El Paso.
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Table 7. Summary of smelting history, process, and trace metal environmental fate of ASARCO El
Paso Smelter
Time
Environmental
Ore (Minerals)
Smelter Process
Metal
Period
Fate
18871985

LEAD
ores and leady copper
matte from Mexico (Santa
Eulalia and Sierra Mojada
mines in Chihuahua) and
NM, AZ, and TX

Godfrey roasting
furnace (major
steps include
sintering, smelting
[reduction],
drossing and
refining.)

Lead ore minerals:
Galena (PbS),
Cerussite (PbCO3),
Anglesite (PbSO4).
Lead usually found in
ores with Zn, Ag, and
Cu

Pb
(400 tons/day in
1928, source:
ASARCO Phase I
investigation, 1998.
120,000 ton/year,
source: USEPA,
1981)

Final product

Flue dust
composition

SiO2 16.8, Fe 17.6,
Mn 0.6, CaO 8.1,
Zn 4.0, S 9.0, Pb
18.2, Cu 1.4, Ag
23.5, Au 0.30
(%)(Easter, 1915)

Main Group
Metals
Orpiment (As2S3)

As

Slag, offgas, dust
particulate, soil,
groundwater

Aguilarite(Ag4SeS)

Se

Slag, Offgas, dust
particulate, soil,
groundwater

Greenockite (CdS)

Cd

Slag, offgas, dust
particulate, soil,
groundwater

Stibnite(Sb2S3)

Sb

Slag, offgas, soil

Bismuthinite(Bi2S3)

Bi

Slag, offgas, soil

Transition Metals
Chromite (FeCr2O4)

Cr

Slag, dust
particulate, soil,
groundwater

Alabandite(MnS)

Mn

Slag, dust
particulate, soil,
groundwater

Pyrite (FeS2)

Fe

Slag, dust
particulate, soil,
groundwater

Millerite (NiS)

Ni

Slag, dust
particulate, soil,
groundwater

Chalcopyrite (CuFeS2),
chalcocite (Cu2S), covellite
(CuS)

Cu

Slag, dust
particulate, soil

Sphalerite (ZnFeS)

Zn

Slag, dust
particulate, soil,
groundwater
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Period
19101993

Ore (Minerals)
COPPER
from mines in AZ, NM and
northern Mexico, mainly
from Chino copper mine
(1911-1939), >2000 tons
ore daily

Smelter Process
Reverberatory
furnace
(major steps
including roasting,
smelting,
converting, anode
casting)

Metal
Cu
(150 tons/day in
1928, source:
ASARCO Phase I
investigation, 1998.
115,000 ton/year,
source: USEPA,
1981)

Environmental
Fate
Final product

Major minerals in copper
ores:
chalcopyrite(CuFeS2),
bornite (Cu5FeS4),
Chalcocite(Cu2S),
covellite (CuS),
enargite (Cu3AsS4)

Main Group
Metals

Orpiment (As2S3)

As

Slag, dust, soil,
groundwater

Aguilarite(Ag4SeS)

Se

Slag, dust, soil,
groundwater

Greenockite (CdS)

Cd

Slag, dust, soil,
groundwater

Galena (PbS)

Pb

Slag, dust, soil

Stibnite(Sb2S3)

Sb

Slag, dust, soil

Molybdenite (MoS2)

Mo

Slag, dust, soil,
groundwater

Bismuthinite(Bi2S3)

Bi

Slag, dust, soil

Transition Metals

19931999

Chromite (FeCr2O4)

Cr

Slag, dust, soil,
groundwater

Alabandite (MnS)

Mn

Slag, dust, soil,
groundwater

Pyrite (FeS2)

Fe

Slag, dust, soil,
groundwater

Millerite (NiS)

Ni

Slag, dust, soil,
groundwater

Chalcopyrite (CuFeS2),
chalcocite (Cu2S), covellite
(CuS)

Cu

Slag, dust, soil

Sphalerite (ZnFeS)

Zn

Slag, dust, soil,
groundwater

Cu
(140,000 ton/year,
source: ASARCO
Phase I
investigation, 1998)

Final product

252,400 ton/year

Slag generated
(estimate based on
Goonan, 2004)

COPPER
415,000 ton Cu
concentrate per year,
18,000 tons Cu scrap per
year(ASARCO Phase I
investigation, 1998)

ConTop
flash smelting
(major steps
including, smelting,
converting, anode
casting)

46,200 ton of flux/year
(estimate based on
Goonan, 2004)
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Ore (Minerals)

Smelter Process

23,700 ton of
limestone/year(estimate
based on Goonan, 2004)

Metal

Environmental
Fate

290,700 ton/year

Sulfuric acid
(estimate based on
Goonan, 2004)

62,100 ton/year

Carbon
dioxide(estimate
based on Goonan,
2004)

Major minerals in copper
ores:
chalcopyrite(CuFeS2)
bornite (Cu5FeS4),
Chalcocite(Cu2S),
covellite (CuS),
enargite (Cu3AsS4)

Main Group
Metals

Orpiment (As2S3)

As

Slag, dust, soil,
groundwater

Aguilarite(Ag4SeS)

Se

Slag, dust, soil,
groundwater

Greenockite (CdS)

Cd

Slag, dust, soil,
groundwater

Galena (PbS)

Pb

Slag, dust, soil

Stibnite(Sb2S3)

Sb

Slag, dust, soil

Bismuthinite(Bi2S3)

Bi

Slag, dust, soil

Molybdenite (MoS2)

Mo

Slag, dust, soil,
groundwater

Transition Metals

19301992

Chromite (FeCr2O4)

Cr

Slag, dust, soil,
groundwater

Alabandite(MnS)

Mn

Slag, dust, soil,
groundwater

Pyrite (FeS2)

Fe

Slag, dust, soil,
groundwater

Millerite (NiS)

Ni

Slag, dust, soil,
groundwater

Chalcopyrite (CuFeS2),
chalcocite (Cu2S), covellite
(CuS)

Cu

Slag, dust, soil

Sphalerite (ZnFeS)

Zn

Slag, dust, soil,
groundwater

Cd

Final product

CADMIUM
(processing of zinc
byproduct, and fumes from
Pb and Cu operations)

Godfrey Roaster

Greenockite (CdS), it is a
secondary mineral in
sphalerite deposits

Main Group
Metals

Orpiment (As2S3)

As
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Ore (Minerals)

Smelter Process

Metal

Environmental
Fate

Aguilarite(Ag4SeS)

Se

Slag, dust, soil,
groundwater

Greenockite (CdS)

Cd

Slag, dust, soil,
groundwater

Galena (PbS)

Pb

Slag, dust, soil,
groundwater

Transition Metals

19481983

Chromite (FeCr2O4)

Cr

Slag, dust, soil,
groundwater

Alabandite(MnS)

Mn

Slag, dust, soil,
groundwater

Pyrite (FeS2)

Fe

Slag, dust, soil,
groundwater

Millerite (NiS)

Ni

Slag, dust, soil,
groundwater

Chalcopyrite (CuFeS2),
chalcocite (Cu2S), covellite
(CuS)

Cu

Slag, dust, soil

Sphalerite (ZnFeS)

Zn

Slag, dust, soil,
groundwater

Zn
(40,000 ton as ZnO
in 1955, Source:
Duval and Kleiner,
2010)

Final product

ZINC
(Extract Zn from slag
produced by lead furnaces)

Slag fuming
(reduce dissolved
Zn in molten slag
to metallic Zn, then
oxidize to ZnO
fume.)

Zn normally found
associated with Cu, Fe and
Pb. Major Zn minerals:
Sphalerite(ZnS),
smithsonite (ZnCO3),
heminorphite (ZnSiO4),
wurtzite (ZnS)

Main Group
Metals

Orpiment (As2S3)

As

Slag, dust, soil,
groundwater

Aguilarite(Ag4SeS)

Se

Slag, dust, soil,
groundwater

Greenockite (CdS)

Cd

Slag, dust, soil,
groundwater

Galena (PbS)

Pb

Slag, dust, soil,
groundwater

Transition Metals
Chromite (FeCr2O4)

Cr

Slag, dust, soil,
groundwater

Alabandite(MnS)

Mn

Slag, dust, soil,
groundwater

Pyrite (FeS2)

Fe

Slag, dust, soil,
groundwater
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Time
Period

19701986

Ore (Minerals)

Smelter Process

Metal

Environmental
Fate

Millerite (NiS)

Ni

Slag, dust, soil,
groundwater

Chalcopyrite (CuFeS2),
chalcocite (Cu2S), covellite
(CuS)

Cu

Slag, dust, soil

Sphalerite (ZnFeS)

Zn

Slag, dust, soil,
groundwater

Sb
(1100 ton/year,
Source: Yuan,
2007)

Final product

ANTIMONY

Antimony plant
(refined from Cu
anode sludge,
Source: Yuan,
2007)

Stibnite (Sb2S3) is the most
dominant Sb minerals,
usually associated with Cu
and Pb ores

Main Group
Metals

Orpiment (As2S3)

As

Slag, dust, soil,
groundwater

Aguilarite(Ag4SeS)

Se

Slag, dust, soil,
groundwater

Greenockite (CdS)

Cd

Slag, dust, soil,
groundwater

Galena (PbS)

Pb

Slag, dust, soil,
groundwater

Transition Metals
Chromite (FeCr2O4)

Cr

Slag, dust, soil,
groundwater

Alabandite(MnS)

Mn

Slag, dust, soil,
groundwater

Pyrite (FeS2)

Fe

Slag, dust, soil,
groundwater

Millerite (NiS)

Ni

Slag, dust, soil,
groundwater

Chalcopyrite (CuFeS2),
chalcocite (Cu2S), covellite
(CuS)

Cu

Slag, dust, soil

Sphalerite (ZnFeS)

Zn

Slag, dust, soil,
groundwater
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Appendix A. Smelting Glossary
Blast furnace: A type of furnace where pressurized air is ‘blasted’ from the bottom of
the chamber while ores or concentrate is introduced from the top resulting in combustion
in the chamber rather than at the top. Gases exit upwards and molten metal settles at the
bottom from where it will be tapped (removed).
Blister Copper: Product of matte converting consisting of a crude molten metallic phase
(98-99% Cu). Blister copper is then sent to refining.
Briquette: A briquette (or briquet) is a block of flammable matter used as fuel to start
and maintain a fire.
Cadmium sponge: All cadmium recovery processes involve the dissolution of cadmiumbearing feed material, followed by various purification and cadmium displacement steps.
In electromotive processing, cadmium is displaced from purified solutions by a less noble
metal, usually zinc in the form of a metallic sponge. This metallic sponge like material is
called cadmium sponge.
Calcination: (also referred to as calcining, roasting) It is a thermal treatment process
applied to ores and other solid materials in order to bring about a thermal decomposition,
phase transition, or removal of a volatile fraction. The calcination process normally takes
place at temperatures below the melting point of the product materials.
Charge: A general term for materials (ore, concentrate and fluxes) that is put into furnace
for processing.
Casting: The process of giving a solid shape to a molten metal.
Coke: Hydrocarbon heated to remove volatiles to obtain pure carbon.
Concentrate: A mineral-rich product from a mineral separation process such as flotation.
The metals are "concentrated" from ore, and the remainder is discarded as neutralized
tailing. The metals contained in the concentrate are recovered from the concentrates
either by leaching or by smelting. The concentrate is named after the prevailing metal
(copper, nickel, etc.).
Concentration: The process by which ore is separated into metal concentrates and reject
material through processes such as crushing, grinding and flotation. Concentrates are
shipped to a smelter or leaching facility at which the contained metals are recovered from
the concentrates.
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CONTOP process: CONTOP stands for CONtinuous smelting and TOP blowing process
developed by KHD Hummboldt Wedag in 1979. In the CONTOP process, fine-grained
sulfide minerals are smelted in a water-cooled cyclone; molten phases are then treated by
top-blowing of fuel-oxygen mixtures. Sulfide particles react quickly, resulting from
intense heat and mass transfer, and emitted vapors undergo secondary gas-gas reactions.
The high temperature level and rapid phase separation in the cyclone enables it to act as a
smelting and extraction reactor simultaneously.
Converting: A pyrometallurgical process in copper smelting to remove iron and sulfur
impurities from molten copper matte, the process result in blister copper from this step.
Copper anode: Crude metal (copper, typically >98% pure) obtained from anode smelting
and is the fed for electrolytic refining (electrolysis) to further remove impurities. Copper
anode is dissolved (Cu(s) = Cu2+(aq) + 2e-), while at the cathode Cu2+ (aq) + 2e- = Cu(s) in
the refining process.
Copper refining: Also see electrolysis. The final stage of copper production is refining
to remove remaining impurities to obtain 99.99% copper. In electrorefining, the copper
anodes are loaded into electrolytic cells and interspaced with copper starting sheets, or
cathodes, in a bath of copper sulfate solution. When a direct current is passed through the
cell the copper is dissolved from the anode, transported through the electrolyte and redeposited on the cathode starting sheets. Solid impurities in the anodes fall to the bottom
of the cell as a sludge where they are ultimately collected and processed for the recovery
of precious metals such as gold and silver.
Crushing: The process by which ore is broken into small pieces to prepare it for further
processing.
Dioxin: Dioxin is a general term that describes a group of hundreds of chemicals that are
highly persistent in the environment, and it is a specific name for one compound that is
the most toxic chemical in that family. Dioxins are formed by a number of natural (e.g.
forest fires) and industrial (e.g. waste combustion, smelting, and pesticide production)
processes.
Dross: It is a mass of solid impurities floating on a molten metal. It appears usually on
the melting of low-melting-point metals or alloys such as tin, lead, zinc or aluminum, or
by oxidation of the metal(s). Dross, as a solid, is distinguished from slag, which is a
liquid.
Electrowinning (EW): The recovery of metal from a solution by electrolysis (also see
solvent extraction).
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Electrolysis: It is a method of using a direct electric current to drive an otherwise nonspontaneous chemical reaction. Electrolysis is commercially highly important as a stage
in the separation of elements from naturally occurring sources such as ores using an
electrolytic cell.
Filtration: The process of reducing the moisture of the concentrates by moving liquids or
gases through porous medium.
Flash Smelter: An autogenous smelter for processing of dry concentrates. The process
uses the autogenic principle by using the energy contained in the sulfur and iron for
melting the ore. Smelting occurs during the flow of crushed rock and gas oxidizer (air,
oxygen) which suspends particles of melted metal. The heat generated by the oxidizing
reaction is actively used in the process.
Floatation: A wet chemistry process of concentration by selectively attaching air bubbles
to mineral particles, typically metal sulfides, within pulp (a mixture of ore and water).
Dry mineral particles attach poorly to the air bubbles and rise through the suspension to
the top of the pulp, producing foam. The minerals that moisten well do not attach to the
bubbles and remain in the pulp. Thus, the metals are separated.
Differential flotation: The process by which two or more valuable species are recovered
in separate concentrates. In the case of a lead-zinc ore, the lead is floated into a lead
concentrate by inhibiting the flotation of zinc. After the lead flotation is over, zinc is
activated and recovered in a separate concentrate.
Froth Flotation: A method of separating metal-containing minerals from gangue, by
adding a chemical to a pulp mixture of water and mineral rendering metal-containing
minerals hydrophobic. The hydrophobic particles will cling to air bubbles which pass
through the mixture thus separating them from other particles. This selectivity is reached
through the addition of chemical reagents to the pulp.
Hearth Furnace: Furnace in which the charge rests on the hearth or kiln wall and is
heated by hot gases passing over it.
Flux: An additive, often lime, employed to lower the melting temperature of the slag
minerals and to promote smelting at lower temperatures than would be possible
otherwise, and help separation of the target metal from impurities.
Gangue: The non-metallic, usually siliceous, component of an ore.
Ladle: Metal ladle used for transporting and pouring molten metal from the furnace to
the caster.
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Leaching: A hydrometallurgical process in which a soluble metallic compound is
extracted from ore by dissolving the metals in a solvent.
Matte: Intermediate product in the form of mixed iron and copper sulfides and nonferrous metals with varying chemical composition. Matte is the main product in which
precious and auxiliary metals are accumulated.
Offgas: Waste gas generated during pyrometallurgical processing of base metals
(including roasting, smelting, converting etc.), they typically include SO2, CO2 and dust
particles from the furnace.
Ore: Mineral bearing rock which can be mined and treated profitably under the current
economic conditions, or those conditions which are deemed to be reasonable.
Pregnant solutions: Solutions that have percolated through the ore on a heap leach,
containing metallic ions with a high enough concentration to allow efficient extraction.
Primary smelter: A smelter facility where metal concentrate is used as the primary
source for a specific type of metal extracted.
Pyrometallurgical process: Metallurgical processes performed at high temperatures. In
accordance with the technological characteristics, the following types of
pyrometallurgical processes are distinguished: roasting, smelting and conversion.
Reduction: Reduction is the final, high-temperature step in smelting process. The
blistered copper is put into an anode furnace (a furnace that uses the blister copper as
anode) to get rid of most of the remaining oxygen. This is done by blowing natural gas
through the molten copper oxide. The oxygen is burned off. This creates at about 99%
pure copper which is fed to the electrorefining process.
Refining: The final stage of the purification of crude metallic products, in which final
impurities are removed from molten metal by introducing air and fluxes. The impurities
are removed as gases or slag. For instance, the refining of base bullion (silver lead)
produces nearly pure lead and silver.
Retort: A retort is an airtight vessel (furnace) in which roasted ores and coke are heated
for a chemical reaction producing gaseous products (e.g., zinc vapor) to be collected in a
collection vessel or for further processing.
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Roasting: A process performed upon heating and keeping various materials (ores,
concentrates and etc.) to eliminate light components (carbon or sulfur), leaving an oxide,
which can be directly reduced. Roasting is usually carried out in an oxidizing
environment.
Reverberatory furnace: A reverberatory furnace is a metallurgical or process furnace
that isolates the material being processed from contact with the fuel, but not from contact
with combustion gases. A furnace, with a shallow hearth, having a roof that deflects the
flame and radiates the heat towards the hearth or the surface of the charge. It is less
energy efficient, and release more contaminants to the environment compared to other
more modern furnaces.
Secondary smelter: Scrap metal (recycled metal) is used as the primary source for a
specific type of metal extracted.
Shriver press: A process use industrial grade heavy-duty machines for slurry filtering
and washing.
Slag: The molten, or solidified, waste product of smelting, consisting of used components
derived from the ore flux, fuel, and furnace lining. Slags can vary significantly in
composition and microstructure, it typically contains iron and silica, and trace metals. .
Slag fuming: a process whereby the residue is melted to form a slag through which
powdered coal or coke is blown along with air. The zinc is reduced to the metallic form
and is vaporized from the slag during the process.
Slag-tapping: The practice of opening the base of a furnace during operation to drain the
accumulated slag and allow the smelt to proceed without blocking the tuyere with slag.
Sintering: A process for making objects from powder, by heating the material in a
sintering furnace below its melting point (solid state sintering) until its particles adhere to
each other.
Skimming: The process of separation the matte phase from the slag phase.
Smelting: The process of chemically reducing an oxide ore to a range of products
including workable metal by the application of heat in a furnace. It is a pyrometallurgical
process performed at temperatures enabling the complete melting of the processed metal.
Smelting is opposite of roasting which involves an oxidizing reaction.
Speiss: A molten phase consisting primarily of iron arsenide and antimony that is
commonly encountered in lead smelting operations.
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Tailings: The material rejected from a mill after the valuable minerals have been
recovered.
Tap: A quantity of a liquid, as molten metal from a furnace, run out at one time.
Tuyere: A tube through which air or oxygen is blown into a blast furnace.
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Generator

Manifest /CC #
3203
3232
3243
3257
3271
3264
3280
3292
3309
3314
3315
3346
3380
3404
3405
00263742

Waste Codes
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
F006, D007, D008

Quantity
4,689
4,954
4,580
4,568
4,735
4,815
4,839
4,500
4,627
4,476
4,551
4,642
4,575
4,895
4,641
29,090

GAL
P

Virco Manufacturing Corp/
Virsan S.A.

00263741

F006, D007, D008

29,210

P

2/21/1992

Virco Manufacturing Corp/
Virsan S.A.

00263751

F006, D007, D008

27,520

P

2/21/1992

NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
Virco Manufacturing Corp/
Virsan S.A.

3419
3698
3447
3448
3470
3476
3485
3486
3496
3507
3508
3514
3515
3528
3540
3555
3556
3572
3573
00120101

D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
F006, D007, D008

4,634
4,726
4,576
4,630
4,704
4,615
4,929
blank
4,682
4,504
4,917
4,137
4,481
4,612
4,687.80
4,715
4,678
4,763
3,669
37,810

GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
P

2/21/1992
2/23/1992
2/26/1992
2/27/1992
3/3/1992
3/6/1992
3/9/1992
3/10/1992
3/12/1992
3/13/1992
3/16/1992
3/17/1992
3/18/1992
3/19/1992
3/23/1992
3/25/1992
3/26/1992
3/31/1992
4/1/1992
4/2/1992

NASA
NASA
NASA

3603
3604
3616

D007, D011
D007, D011
D007, D011

4,417
4,706
4,651

GAL
GAL
GAL

4/2/1992
4/3/1992
4/6/1992

NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
Virco Manufacturing Corp/
Virsan S.A.

Unit
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL

Process Date
1/3/1992
1/9/1992
1/14/1992
1/16/1992
1/21/1992
1/21/1992
1/24/1992
1/27/1992
1/29/1992
1/31/1992
2/3/1992
2/6/1992
2/12/1992
2/14/1992
2/18/1992
2/21/1992

Processed Materials
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Hazardous Waste Solid N.O.S - waste treatment
sludges from a plating line contianing detectable
levels of cadmium & lead
Hazardous Waste Solid N.O.S - waste treatment
sludges from a plating line contianing detectable
levels of cadmium & lead
Hazardous Waste Solid N.O.S - waste treatment
sludges from a plating line contianing detectable
levels of cadmium & lead
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Hazardous Waste Solid N.O.S - waste treatment
sludges from a plating line contianing detectable
levels of cadmium & lead
Photowaste
Photowaste
Photowaste

Page #/Document
Referenced
13014
14
128
14
126
14
124
14
120
14
122
14
118
14
117
14
115
14
111
14
113
14
109
14
108
14
107
14
106
13
230

13

238

13

246

14

104
14
46
14
103
14
102
14
100
14
98
14
96
14
94
14
92
14
90
14
88
14
86
14
84
14
82
14
80
14
78
14
76
14
74
14
72
13
203

14

70
14
68
14
66

Appendix B
ENCYCLE 1992-1997 Manifest Summary

Generator
Virco Manufacturing Corp/
Virsan S.A.

Manifest /CC #
00120120

Waste Codes
F006, D007, D008

Quantity
37,320

P

NASA
Virco Manufacturing Corp/
Virsan S.A.

3617
00120119

D007, D011
F006, D007, D008

4,707
38,140

GAL
P

4/8/1992
4/10/1992

NASA
NASA
Virco Manufacturing Corp/
Virsan S.A.

3631
3644
00120103

D007, D011
D007, D011
F006, D007, D008

4,479
blank
36,000

GAL

4/10/1992
4/14/1992
4/15/1992

NASA
NASA
GE Power Protection
NASA
NASA
NASA
NASA
NASA
NASA
Virco Manufacturing Corp/
Virsan S.A.

3663
3671
00371704
3685
3691
3690
3697
3699
3723
00120106

D007, D011
D007, D011
D008
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
F006, D007, D008

4,774
4,772
220
4,634
4,598
4,821
4,771
4,791
blank
36,560

GAL
GAL
G
GAL
GAL
GAL
GAL
GAL

4/15/1992
4/16/1992
4/21/1992
4/21/1992
4/22/1992
4/22/1992
4/23/1992
4/24/1992
4/29/1992
4/30/1992

NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
Virco Manufacturing Corp/
Virsan S.A.

3743
3747
3746
3758
3783
3784
3799
3807
3813
3833
3840
3865
3869
3892
3915
3948
3970
3988
00120107

D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011, D003
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
D007, D011
F006, D007, D008

4,744
5,243
4,744
blank
4,810
3,752
4,882
4,880
4,904
4,828
4,642
4,855
4,746
4,719
4,610
4,628
4,865
4,653
38,340

GAL
GAL
GAL

5/1/1992
5/4/1992
5/4/1992
5/6/1992
5/11/1992
5/11/1992
5/13/1992
5/14/1992
5/18/1992
5/21/1992
5/22/1992
5/29/1992
6/1/1992
6/5/1992
6/10/1992
6/18/1992
6/24/1992
6/29/1992
7/27/1992

Virco Manufacturing Corp/
Virsan S.A.

00317595

F006, D007, D008

37,180

P

8/14/1992

Virco Manufacturing Corp/
Virsan S.A.

00317596

F006, D007, D008

28,940

P

8/18/1992

Unit

P

GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL

Process Date
4/8/1992

Processed Materials
Hazardous Waste Solid N.O.S - waste treatment
sludges from a plating line contianing detectable
levels of cadmium & lead
Photowaste
Hazardous Waste Solid N.O.S - waste treatment
sludges from a plating line contianing detectable
levels of cadmium & lead
Photowaste
Photowaste
Hazardous Waste Solid N.O.S - waste treatment
sludges from a plating line contianing detectable
levels of cadmium & lead
Photowaste
Photowaste
Hazardous Waste Liquid N.O.S. - contains lead
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Hazardous Waste Solid N.O.S - waste treatment
sludges from a plating line contianing detectable
levels of cadmium & lead
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Photowaste
Hazardous Waste Solid N.O.S - waste treatment
sludges from a plating line contianing detectable
levels of cadmium & lead
Hazardous Waste Solid N.O.S - waste treatment
sludges from a plating line contianing detectable
levels of cadmium & lead
Hazardous Waste Solid N.O.S - waste treatment
sludges from a plating line contianing detectable
levels of cadmium & lead

Page #/Document
Referenced
13

212

14

64
13
208

14

62
14
60
13
219

14

58
14
56
13
296
14
54
14
50
14
52
14
48
14
44
14
42
13
303

14

40
14
36
14
38
14
34
14
30
14
32
14
28
14
26
14
22
14
20
14
18
14
16
14
14
14
12
14
8
14
6
14
4
14
2
13
280

13

254

13

267

Appendix B
ENCYCLE 1992-1997 Manifest Summary

Generator
Virco Manufacturing Corp/
Virsan S.A.

Manifest /CC #
00202316

Waste Codes
F006, D007, D008

Quantity
37,800

P

Process Date
10/14/1992

Virco Manufacturing Corp/
Virsan S.A.

00202321

F006, D007, D008

35,000

P

12/1/1992

Virco Manufacturing Corp/
Virsan S.A.

00202319

F006, D007, D008

37,740

P

12/7/1992

Crest Products
Kurfest
Briggs & Stratton
Sheldahl
Virco Manufacturing Corp/
Virsan S.A.

4947
5046
5021
5048
00120118

F006
F006
F006
F006
F006, D007, D008

3
37,180

ROLLOFF
BAGS
ROLLOFF
BAGS
P

1/11/1993
1/15/1993
1/15/1993
1/19/1993
2/2/1993

Crest Products
Briggs & Stratton
Missouri MPP
DK Williams
Virco Manufacturing Corp/
Virsan S.A.

5091
5118
5200
5205
00120109

F006
F006
F006
F006
F006, D007, D008

19
8
34,680

ROLLOFF
ROLLOFF
BAGS
BAGS
P

2/9/1993
2/9/1993
2/16/1993
2/18/1993
2/23/1993

Briggs & Stratton
Crest Products
Briggs & Stratton
Samsonite
Detray Plating Work
Crest Products
Briggs & Stratton
Virco Manufacturing Corp/
Virsan S.A.

5237
5266
5387
5399
5394
5468
5666
00263898

F006
F006
F006
F006
F006, D006
F006
F006
F006, D007, D008

ROLLOFF
ROLLOFF
ROLLOFF
BAGS
BAG
ROLLOFF
ROLLOFF
KG

2/26/1993
3/2/1993
3/24/1993
3/26/1993
3/29/1993
4/5/1993
4/26/1993
5/4/1993

Crest Products
Eagle Picher
Briggs & Stratton
Crest Products
Englehard
Crest Products
Englehard
Graves
Briggs & Stratton
Virco Manufacturing Corp/
Virsan S.A.

5752
5866
5933
5980
6173
6212
6284
6252
6344
00263894

F006
D002, D006
F006
F006
D006, D008, K002
F006
D006, D008, K002
F006
F006
F006

ROLLOFF
BAGS
ROLLOFF
ROLLOFF
ROLLOFF
ROLLOFF
ROLLOFF
DR (s)
ROLLOFF
KG

5/10/1993
5/26/1993
6/4/1993
6/14/1993
7/7/1993
7/19/1993
7/21/1993
7/23/1993
7/23/1993
8/4/1993

Englehard
Englehard
Mineral Research
Englehard
Crest Products
Briggs & Stratton

6332
6387
6364
6490
6494
6550

D006, D008, K002
D006, D008, K002
D005, D006
D006, D007
F006
F006

ROLLOFF
ROLLOFF
ROLLOFF
ROLLOFF
ROLLOFF
ROLLOFF

8/4/1993
8/10/1993
8/16/1993
8/20/1993
8/24/1993
8/30/1993

20

6
1

17,078

22

10
16,266

Unit

Processed Materials
Hazardous Waste Solid N.O.S.
Waste Treatment Sludges from a Plating Line
Containing detectable levels of cadmium & lead
Hazardous Waste Solid N.O.S.
Waste Treatment Sludges from a Plating Line
Containing detectable levels of cadmium & lead
Hazardous Waste Solid N.O.S.
Waste Treatment Sludges from a Plating Line
Containing detectable levels of cadmium & lead
Sludge - CN
Metal hydroxide sludge
Plating Sludge
Filtercake
Hazardous Waste Solid N.O.S.
Waste Treatment Sludges from a Plating Line
Containing detectable levels of cadmium & lead
Sludge - CN
Plating Sludge
Filter press sludge
Dried Filter Press
Hazardous Waste Solid N.O.S.
Waste Treatment Sludges from a Plating Line
Containing detectable levels of cadmium & lead
Plating Sludge
Sludge - CN
Plating Sludge
BLANK
Plating Filtercake (CN)
Sludge
Plating Sludge
Hazardous Waste Solid N.O.S.
Waste Treatment Sludges from a Plating Line
Containing detectable levels of cadmium & lead
Sludge
Zinc Sludge
Plating Sludge
Sludge - CN
WWPT Presscake
Sludge - CN
WWPT Presscake
WTS
Plating Sludge
Hazardous Waste Solid N.O.S.
Waste water treatment sludges from
electroplating operations
WWPT Presscake
WWPT Presscake
Zinc filtercake
WWPT Presscake
Sludge - CN
Plating Sludge

Page #/Document
Referenced
13

2

13

15

13

28

16

44
5
175
16
70
16
10
13
42

16

46
16
72
5
173
5
174
5713

16

74
16
48
16
76
5
177
5
172
16
50
16
78
7213

16

52
5
171
16
80
16
54
16
12
16
56
16
14
5
176
16
82
13
87

16

17
16
20
16
2
16
22
16
58
16
86

Appendix B
ENCYCLE 1992-1997 Manifest Summary

Generator

Manifest /CC #
6531
00419256

Waste Codes
D006, D007
F006

Englehard
Crest Products
Englehard
Englehard
Zenith Electric/Zenco

6608
6675
6686
6735
00223713

D006, D007
F006
D006, D007
D006, D008, K002
D008
D008

Englehard
Crest Products
General Western Chemical/Value Printed Circuits
de Mexico
Briggs & Stratton
Englehard
Englehard
Crest Products
RMA
RMA
RMA
RMA
Englehard
RMA
RMA
RMA
RMA
RMA
RMA
Sematech
RMA
RMA
RMA
RMA
Englehard
RMA
RMA
RMA
RMA
RMA
RMA
RMA
RMA
RMA
RMA
RMA
RMA
RMA
RMA

6776
6810
00255976

D006, D007
F006
F006

6911
6875
6876
6967
6995
6994
6985
6992
7013
50858
50859
50849
50834
50817
50846
7070
50746
50748
50841
50850
7014
50837
50828
50855
50781
50744
50826
50743
50479
50811
50823
50829
50799
50810
50830

F006
D006, D007
D006, D007
F006

Englehard
Virco Manufacturing Corp/
Virsan S.A.

Quantity
16,238

Process Date
9/1/1993
9/5/1993

ROLLOFF
ROLLOFF
ROLLOFF
ROLLOFF

9/9/1993
9/20/1993
9/22/1993
9/29/1993
10/7/1993

ROLLOFF
ROLLOFF
P

10/7/1993
10/12/1993
10/19/1993

ROLLOFF
ROLLOFF
ROLLOFF
ROLLOFF
gallons
gallons
gallons
gallons
ROLLOFF
gallons
gallons
gallons
gallons
gallons
gallons
T
gallons
gallons
gallons
gallons
ROLLOFF
gallons
gallons
gallons
gallons
gallons
gallons
gallons
gallons
gallons
gallons
gallons
gallons
gallons
gallons

10/19/1993
10/21/1993
10/28/1993
11/1/1993
11/3/1993
11/3/1993
11/3/1993
11/3/1993
11/4/1993
11/6/1993
11/6/1993
11/6/1993
11/6/1993
11/6/1993
11/6/1993
11/8/1993
11/9/1993
11/9/1993
11/10/1993
11/10/1993
11/11/1993
11/11/1993
11/11/1993
11/12/1993
11/12/1993
11/13/1993
11/13/1993
11/15/1993
11/15/1993
11/16/1993
11/16/1993
11/17/1993
11/17/1993
11/18/1993
11/18/1993

17,723
18,296

6,159

19,122
19,349
18,889
18,624
D006, D007
F039
F039
F039
F039
F039
F039
D002
F039
F039
F039
F039
D006, D007
F039
F039
F039
F039
F039
F039
F039
F039
F039
F039
F039
F039
F039
F039

Unit
ROLLOFF
KG

18,842
19,062
18,902
18,707
19,296
18,851
22
18,878
19,117
19,100
19,320
19,352
19,384
19,361
18,873
19,324
18,787
18,909
19,184
19,843
18,909
19,302
19,451
19,011
19,427

Processed Materials
WWPT Presscake
Hazardous Waste Solid N.O.S.
Waste water treatment sludges from
electroplating operations
WWPT Presscake
Sludge - CN
WWPT Presscake
WWPT Presscake
Environmentally Hazardous Substance, Solid
N.O.S.
Broken CRT Glass
WWPT Presscake
Sludge - CN
Hazardous Waste Solid N.O.S.
Filter press sludge
Plating Sludge
WWPT Presscake
WWPT Presscake
Sludge - CN

WWPT Presscake
Brine
Brine
Brine
Brine
Brine
Brine
HF
Brine
Brine
Brine
Brine
WWPT Presscake
Brine
Brine
Brine
Brine
Brine
Brine
Brine
Brine
Brine
Brine
Brine
Brine
Brine
Brine

Page #/Document
Referenced
16

24
13
95

16

26
16
60
16
28
16
30
13
105

16

32
16
62
13
100
16

88
16
34
16
36
16
64
17
3
17
13
17
22
17
161
16
38
17
119
17
126
17
132
17
139
17
147
17
153
16
4
17
101
17
114
17
90
17
95
16
40
17
80
17
85
17
70
17
75
17
60
17
65
17
55
17
107
17
43
17
48
17
29
17
36
17
297
17
304

Appendix B
ENCYCLE 1992-1997 Manifest Summary

Generator

Waste Codes

Manifest /CC #
50819
50865
50751
50737
50838
50821
7121
50822
50818
50831
50829
50747
50820
50740
50776
50827
50866
50750
50847
50788
7177
7230
00344738

F039
F039
F039
F039
F039
F039
F006
F039
F039
F039
F039
F039
F039
F039
F039
F039
F039
F039
F039
F039
F006
D006, D007
D008

19,758

Adflex/Adflex of Mexico

00344784

F006

740

Crest Products
Virco Manufacturing Corp/
Virsan S.A.

7293
00419238

F006
F006

17,287

ROLLOFF
KG

12/21/1993
1/11/1994

Virco Manufacturing Corp/
Virsan S.A.

00419203

F006

18,008

KG

1/18/1994

Adflex/Adflex of Mexico

00344783

F006

385

G

1/27/1994

Briggs & Stratton
DuPont
DuPont
Virco Manufacturing Corp/
Virsan S.A.

7450
7607
7608
00419239

F006
D007, D008
D007, D008
F006

19,740

ROLLOFF
ROLLOFF
ROLLOFF
KG

1/28/1994
2/18/1994
2/18/1994
2/22/1994

DuPont
Zenith Electric Corp/
Partes de Television

7678
AR-532744

D007, D008
D008

3/4/1994
3/15/1994

Briggs & Stratton
Zenith Electric Corp/Zenco

7715
00389557

F006
D008

ROLLOFF
P
P
P
ROLLOFF
P

3/21/1994
3/30/1994

DuPont

7879

D007, D008

ROLLOFF

4/8/1994

RMA
RMA
RMA
RMA
RMA
RMA
Crest Products
RMA
RMA
RMA
RMA
RMA
RMA
RMA
RMA
RMA
RMA
RMA
RMA
RMA
Briggs & Stratton
Englehard
Zenith Electric Corp/
Partes de Television

Quantity
19,031
19,267
18,765
19,641
19,419
19,317
19,177
19,184
19,269
19,112
19,385
19,535
18,932
19,214
19,784
19,361
19,024
19,436
19,300

31,950
10,950
900
43,803

Unit
gallons
gallons
gallons
gallons
gallons
gallons
ROLLOFF
gallons
gallons
gallons
gallons
gallons
gallons
gallons
gallons
gallons
gallons
gallons
gallons
gallons
ROLLOFF
ROLLOFF
P

Process Date
11/18/1993
11/18/1993
11/19/1993
11/19/1993
11/19/1993
11/19/1993
11/22/1993
11/23/1993
11/23/1993
11/23/1993
11/23/1993
11/24/1993
11/24/1993
11/24/1993
11/24/1993
11/24/1993
11/29/1993
11/29/1993
11/29/1993
11/29/1993
12/7/1993
12/16/1993
12/17/1993

12/19/1993

Processed Materials
Brine
Brine
Brine
Brine
Brine
Brine
Sludge - CN
Brine
Brine
Brine
Brine
Brine
Brine
Brine
Brine
Brine
Brine
Brine
Brine
Brine
Plating Sludge
WWPT Presscake
Environmentally Hazardous Substance, Solid
N.O.S.
Broken CRT Glass
Hazardous Waste Liquids N.O.S (copper
hydroxide & water)
Sludge
Hazardous Waste Solid N.O.S. - waste water
treatment sludges from electro plating
operations
Hazardous Waste Solid N.O.S. - waste water
treatment sludges from electro plating
operations
Hazardous Waste Liquid N.O.S (copper
hydroxide sludge & water)
Plating Sludge
Incinerator Ash
Incinerator Ash
Hazardous Waste Solid N.O.S. - waste water
treatment sludges from electro plating
operations
Incinerator Ash
Waste Environmentally Hazardous sustance
Solid N.O.S.
Broken CRT Glass
Plating Sludge
Waste Environmentally Hazardous sustance
Solid N.O.S.
Broken CRT Glass
Incinerator Ash

Page #/Document
Referenced
17

311
17
318
17
262
17
277
17
283
17
290
16
66
17
238
17
246
17
254
17
269
17
170
17
178
17
186
17
222
17
230
17
194
17
201
17
208
17
215
16
90
16
42
13
113

13

116

16

68
13
384

13

388

33513
16

92
16
110
16
112
13
393

16

114
13
446

16

94
13
454

16

116

Appendix B
ENCYCLE 1992-1997 Manifest Summary

Generator

Virco Manufacturing Corp/
Virsan S.A.

00419204

Waste Codes
D007, D008
D007, D008
F006
D007, D008
D007, D008
D007, D008
D007, D008
M014
F001, F002, F003, K033, K097,
P051, P071, U130
F006

Adflex/Adflex of Mexico

00344775

F006

DuPont
DuPont
Adflex/Adflex of Mexico
DuPont
DuPont
DuPont
DuPont
Briggs & Stratton
American Nickeloid
DuPont
DuPont
DuPont
DuPont
DuPont
Zenith Electric Corp/
Partes de Television

8109
8108
00344775
8170
8171
8210
8209
8216
BLANK
8246
8245
8299
8300
8379
00344742

D007, D008
D007, D008
F006
D007, D008
D007, D008
D007, D008
D007, D008
F006
BLANK
D007, D008
D007, D008
D007, D008
D007, D008
D007, D008
D008

DuPont
Dupont
DuPont
Adflex/Adflex of Mexico

8411
8428
8435
00344776

D007, D008
D007, D008
D007, D008
F006

DuPont
DuPont
Virco Manufacturing Corp/
Virsan S.A.

8479
8478
00419235

D007, D008
D007, D008
F006

DuPont
Briggs & Stratton
DuPont
DuPont
Sheldahl
DuPont
DuPont
DuPont
Briggs & Stratton

8538
8534
8571
8570
8653
8763
8764
8769
8751

D007, D008
F006
D007, D008
D007, D008
F006, D008
D007, D008
D007, D008
D007, D008
F006, D007

DuPont
DuPont
Briggs & Stratton
DuPont
DuPont
DuPont
DuPont
RMA

Manifest /CC #
7878
7972
7984
7996
7995
8045
8044
653916

Quantity

183,880

Unit
ROLLOFF
ROLLOFF
ROLLOFF
ROLLOFF
ROLLOFF
ROLLOFF
ROLLOFF
P

16,120

KG

5/10/1994

385

G

5/17/1994

ROLLOFF
ROLLOFF
DRUMS
ROLLOFF
ROLLOFF
ROLLOFF
ROLLOFF
ROLLOFF
Y
ROLLOFF
ROLLOFF
ROLLOFF
ROLLOFF
ROLLOFF
P
P

5/19/1994
5/19/1994
5/20/1994
5/24/1994
5/24/1994
6/3/1994
6/3/1994
6/8/1994
6/9/1994
6/10/1994
6/10/1994
6/17/1994
6/17/1994
6/24/1994
7/1/1994

275

ROLLOFF
ROLLOFF
ROLLOFF
G

7/1/1994
7/7/1994
7/8/1994
7/12/1994

15,767

ROLLOFF
ROLLOFF
KG

7/15/1994
7/15/1994
7/19/1994

ROLLOFF
ROLLOFF
ROLLOFF
ROLLOFF
(DR) P
ROLLOFF
ROLLOFF
ROLLOFF
ROLLOFF

7/22/1994
7/27/1994
7/29/1994
7/29/1994
8/22/1994
8/31/1994
8/31/1994
9/1/1994
9/8/1994

7

120

40,000
2,500

1

15

Process Date
4/8/1994
4/22/1994
4/26/1994
4/28/1994
4/28/1994
5/6/1994
5/6/1994
5/9/1994

Processed Materials
Incinerator Ash
Incinerator Ash
Plating Sludge
Incinerator Ash
Incinerator Ash
Incinerator Ash
Incinerator Ash
Hazardous waste liquid N.O.S.
7-18% Sodium Chloride, 2-10% Sodium
Sulfite/Sulfate, 0.5-4% Sodium Phosphate
Hazardous Waste Solid N.O.S. - waste water
treatment sludges from electro plating
operations
Hazardous Waste Liquid N.O.S (copper
hydroxide sludge & water)
Incinerator Ash
Incinerator Ash
All Waste
Incinerator Ash
Incinerator Ash
Incinerator Ash
Incinerator Ash
Plating Sludge
Buff dirt
Incinerator Ash
Incinerator Ash
Incinerator Ash
Incinerator Ash
Incinerator Ash
Waste Environmentally Hazardous sustance
Solid N.O.S.
Broken CRT Glass
Incinerator Ash
Incinerator ash
Incinerator Ash
Hazardous Waste Liquid N.O.S (copper
hydroxide sludge & water)
Incinerator Ash
Incinerator Ash
Hazardous Waste Solid N.O.S. - waste water
treatment sludges from electro plating
operations
Incinerator Ash
Plating Sludge
Incinerator Ash
Incinerator Ash
Tin, lead hydroxide
Incinerator Ash
Incinerator Ash
Incinerator Ash
Plating Sludge

Page #/Document
Referenced
16

118
16
120
16
96
16
122
16
124
16
126
16
128
6
5

13

379

32913
16

130
16
132
13
334
16
134
16
136
16
138
16
140
16
98
5
219
16
142
16
144
16
146
16
148
16
150
13
442

16

152
12
1
16
154
13
323
16

156
16
158
13
374

16

160
16
100
16
162
16
164
16
6
16
166
16
168
16
170
16
102

Appendix B
ENCYCLE 1992-1997 Manifest Summary

Generator
DuPont
DuPont
DuPont
Adflex/Adflex of Mexico

Manifest /CC #
8820
8770
8802
0034477

Waste Codes
D007, D008
D007, D008
D007, D008
F006

DuPont
Zenith Electric Corp/Zenco

8848
00638030

D007, D008
D008

DuPont
DuPont
DuPont
Great Western Chemical/
Value Printed
Virco Manufacturing Corp/
Virsan S.A.

8917
8916
8970
00462471

Quantity

550

Unit
ROLLOFF
ROLLOFF
ROLLOFF
G

Process Date
9/9/1994
9/9/1994
9/9/1994
9/13/1994

41,604

ROLLOFF
P

9/16/1994
9/20/1994

D007, D008
D007, D008
D007, D008
F006

3,573

ROLLOFF
ROLLOFF
ROLLOFF
P

9/23/1994
9/23/1994
9/30/1994
10/11/1994

00419212

F006

17,083

KG

10/14/1994

Zenith Electric Corp/
Partes de Television

00389508

D008

50,450

P

10/24/1994

Briggs & Stratton
Virco Manufacturing Corp/
Virsan S.A.

9005
00419240

F006, D007
F006

14,960

ROLLOFF
KG

10/26/1994
11/9/1994

Adflex/Adflex of Mexico

0034478

F006

275

G

11/15/1994

Zenith Electric Corp/Telson

00389510

D008

30,830

P

11/18/1994

Briggs & Stratton
Virco Manufacturing Corp/
Virsan S.A.

7012
00307123

F006, D007
F006

17,025

ROLLOFF
KG

12/6/1994
12/7/1994

Virco Manufacturing Corp/
Virsan S.A.

00419308

F006

19,694

KG

1/26/1995

Zenith Electric Corp/
Partes de Television

00368798

D008

41,184

P

2/17/1995

DuPont
Virco Manufacturing Corp/
Virsan S.A.

9741
00419261

D007, D008
F006

18,314

ROLLOFF
KG

2/24/1995
2/28/1995

Virco Manufacturing Corp/
Virsan S.A.

00419262

F006

15,072

KG

2/28/1995

Adflex/Adflex of Mexico

0034479

F006

440

G

4/25/1995

Zenith Electric Corp/
Partes de Television

00368799

D008

41,928

P

5/8/1995

Virco Manufacturing Corp/
Virsan S.A.

00419285

F006

16,599

KG

5/25/1995

Processed Materials
Incinerator Ash
Incinerator Ash "I-18"
Incinerator Ash "I-18"
Hazardous Waste Liquid N.O.S (copper
hydroxide sludge & water)
Incinerator Ash "I-18"
Waste Environmentally Hazardous Susbstance
N.O.S.
Broken CRT Glass
Incinerator Ash
Incinerator Ash
Incinerator Ash
Hazardous Waste Solid N.O.S - filter press
sludge
Hazardous Waste Solid N.O.S. - waste water
treatment sludges from electro plating
operations
Waste Environmentally Hazardous Susbstance
N.O.S.
Broken CRT Glass
Plating Sludge
Hazardous Waste Solid N.O.S. - waste water
treatment sludges from electro plating
operations
Hazardous Waste Liquid N.O.S (copper
hydroxide sludge & water)
Waste Environmentally Hazardous Susbstance
N.O.S.
Broken CRT Glass
Plating Sludge
Hazardous Waste Solid N.O.S. - waste water
treatment sludges from electro plating
operations
Hazardous Waste Solid N.O.S. - waste water
treatment sludges from electro plating
operations
Environmentally Hazardous Substances, Solid
N.O.S.
Glass with lead
Incinerator Ash
Hazardous Waste Solid N.O.S. - waste water
treatment sludges from electro plating
operations
Hazardous Waste Solid N.O.S. - waste water
treatment sludges from electro plating
operations
Hazardous Waste Liquid N.O.S (copper
hydroxide sludge & water)
Environmentally Hazardous Susbstances, Solid
N.O.S.
Glass with lead
Hazardous Waste Solid N.O.S. - waste water
treatment sludges from electro plating
operations

Page #/Document
Referenced
16

172
16
174
16
176
33913
16

178
13
463

16

180
16
182
16
184
13
318
13

398

13

467

16

104
13
403

34513
13

472

16

106
13
407

13

428

13

477

16

186
13
412

13

417

35613
13

459

13

434

Appendix B
ENCYCLE 1992-1997 Manifest Summary

Generator
Virco Manufacturing Corp/
Virsan S.A.

Manifest /CC #
00419282

Zenith Electric Corp/Telson

Waste Codes
F006

Quantity
15,009

Unit

Process Date
5/25/1995

KG

00642923

D008

32,000

P

6/19/1995

Zenith Electric Corp/Zenco

00711736

D008

43,578

P

6/20/1995

DuPont
Zenith Electric Corp/Telson

10423
00642919

D007, D008
D008

32,000

ROLLOFF
P

6/30/1995
7/1/1995

Adflex/Adflex of Mexico

00344781

F006

440

G

7/11/1995

DuPont
Virco Manufacturing Corp/
Virsan S.A.

10507
00419276

D007, D008
F006

17,488

ROLLOFF
KG

7/20/1995
7/31/1995

Zenith Electric Corp/Telson

00642920

D008

30,280

P

8/3/1995

Virco Manufacturing Corp/
Virsan S.A.

00419287

F006

15,273

Zenith Electric Corp/Telson

00642921

D008

5,600

Zenith Electric Corp/Telson

00642922

D008

17,840
7,500

BLANKED OUT
DuPont
BLANKED OUT
Zenith Electric Corp/
Partes de Television

10742
10759
10774
00344743

D002, D006
D007, D008
D002, D006
D008

1

Sheldahl
Adflex/Adflex of Mexico

10750
00344782

DuPont
Zenith Electric Corp/Telson

9/5/1995

P

9/6/1995

9/12/1995

3
42,330

DRUM
ROLLOFF
TOTES
P

9/13/1995
9/15/1995
9/19/1995
9/20/1995

F006, D008
F006

16
715

DRUM
G

9/25/1995
10/4/1995

10836
00961707

D007, D008
D008

3,600

ROLLOFF
P

10/6/1995
10/16/1995

Zenith Electric Corp/
Partes de Television

00961712

D008

42,503

P

12/14/1995

Virco Manufacturing Corp/
Virsan S.A.

00419299

F006

15,030

KG

1/11/1996

Briggs & Stratton
DuPont
Adflex/Adflex of Mexico

11288
11310
01074522

F006
D007, D008
F006

990

ROLLOFF
ROLLOFF
G

1/19/1996
1/26/1996
2/21/1996

Processed Materials
Hazardous Waste Solid N.O.S. - waste water
treatment sludges from electro plating
operations
Waste Environmentally Hazardous Susbstance
N.O.S.
CRT Glass
Waste Environmentally Hazardous Susbstance
Solid, N.O.S.
CRT Glass
Incinerator Ash
Waste Environmentally Hazardous Susbstance
Solid, N.O.S.
CRT Glass
Hazardous Waste Liquid N.O.S (copper
hydroxide sludge & water)
Incinerator Ash
Hazardous Waste Solid N.O.S. - waste water
treatment sludges from electro plating
operations
Waste Environmentally Hazardous Susbstance
Solid, N.O.S.
CRT Glass
Hazardous Waste Solid N.O.S. - waste water
treatment sludges from electro plating
operations
Waste Environmentally Hazardous Susbstance
Solid, N.O.S.
CRT Glass
Waste Environmentally Hazardous Susbstance
Solid, N.O.S.
CRT Glass
Copper Sulfate
Incinerator Ash
Copper Sulfate
Environmentally Hazardous Substances, Solid
N.O.S.
CRT glass with lead
Tin, lead hydroxide sludge
Hazardous Waste Liquid N.O.S (copper
hydroxide sludge & water)
Incinerator Ash
Waste Environmentally Hazardous Susbstance
Solid, N.O.S.
CRT Glass
Environmentally Hazardous Substances, Solid
N.O.S.
CRT glass
Hazardous Waste Solid N.O.S. - waste water
treatment sludges from electro plating
operations
Plating Sludge
Incinerator Ash
Hazardous Waste Liquid N.O.S (copper
hydroxide sludge & water)

Page #/Document
Referenced
13

437

13

484

13

489

16

188
13
505

37013
16

190
13
431

13

501

13

468

13

493

13

497

5

193
16
192
5
191
13
509

16

8
13
363
16

194
13
513

13

481

13

422

16

108
16
196
35913

Appendix B
ENCYCLE 1992-1997 Manifest Summary

Generator
Delta Faucet
Inco
Ensign Bickford Company

Parker Hannifin
Delta Faucet
Eaton Corp
Cerro Copper Products
AGMET
American Nickeloid
American Nickeloid
Raytheon Appliance
1

Manifest /CC #
BLANK
12618
1239142

13872
14076
14053
14175
14179
14217
14217
14277

Waste Codes
BLANK
BLANK
K046
D007, D008

BLANK
BLANK
BLANK
BLANK
BLANK
BLANK
BLANK
BLANK

Quantity
100
10
6,296
4,987

Unit
DRUMS
BAGS
D
D

1,541

D

9
1
24
32
BLANK
10
10
20

DRUMS
TOTE
DRUMS
BAGS
BLANK
TOTES
TOTES
BAGS

EPA Response to Encycle/ASARCO Settlement Statement, (1998 Confidential Document) July 31, 1998 (73 pages)
EPA Inspection Report for Encycle, January 1997, Part 1 (42 pages)
3
EPA Inspection Report for Encycle, January 1997, Part 2 (42 pages)
4
EPA Inspection Report for Encycle, June 1997 (26 pages)
5
EPA Inspection Report for Encycle, June 1997, with attachments (436 pages)
6
Rocky Mountain Arsenal Hazardous Waste Manifest (24 pages)
7
National Enforcement Investigation Center Report for Encycle, 1998 (264 pages)
8
Explanation of Differences for Basin F Liquids (Rocky Mountain Arsenal) (21 pages)
9
Notification from Encycle regarding waste from Molycorp, December 1995 (1 page)
10
DuPont-Sabine River Form R, 1993 (8 pages)
11
DuPont-Sabine River Form R, 1995 (7 pages)
12
Analysis of Waste Sent to Encycle from DuPont-Sabine River (2 pages)
13
Manifests for Wastes from Foreign Sources Sent to Encycle (516 pages)
14
Analysis of Waste Sent to Encycle from NASA (182 pages)
15
Analysis of Waste Sent to Encycle from West Helena (12 pages)
16
Analysis of Waste Sent to Encycle from Various Generators (197 pages)
17
Rocky Mountain Arsenal Waste Shipment Analyses (323 pages)
2

Process Date
3/29/1996
9/30/1996
3/11/1997

4/30/1997
5/22/1997
5/30/1997
6/3/1997
6/12/1997
6/16/1997
6/16/1997
6/18/1997

Processed Materials
Nickel filtercake - 1 pint
BLANK

Hazardous Waste Solid N.O.S.
Hazardous Waste Solid M.I.S. (lead, chromium)
Non-DOT Regulated Material (spent capshells)
ECM Sludge
Green Solid
Kolene Sludge, brown-grey solids
Nickel Sulfate
Precip Ash
Buff dirt
Buff dirt
Treated Raw Zinc Sludge

Page #/Document
Referenced
5

227
5
253
5
215

5

242
5
229
5
236
5
270
5
276
5
217
5
277
5
265

Appendix E
Ex‐ASARCO Workers Site Visit Summary

Draft Site Visit Data Summary
Saturday March 26, 2011, Former ASARCO Workers
On Saturday March 26, 2011 the Malcolm Pirnie project team met with a group of former ASARCO
workers (the Group) to give them the opportunity to provide information regarding areas of concern
that had been described previously as” landfills” or “pits” at the site. Below is a summary of the
information the Group provided during the site visit. The potential landfill/pit sites are shown on the
attached map and presented in the order in which they appeared on a table provided at the meeting by
the Group’s attorney, Veronica Carbajal. The name of the Group’s designated speaker for each of the
sites is provided in parentheses. The summaries present the information received from the Group and
do not constitute acceptance or verification of its accuracy.
Site #1 (Baltazar Huerta)
During site cleanup activities while the plant was active, 55‐gallon drums were stored temporarily in the
area between the rail line and the former zinc plant. The drums were observed to contain oil, and
ranged from empty to nearly full. The drums were crushed at this location and then fed back into the
smelting process to recover their metal content. During the crushing of the drums, the oil would leak
out of the drums and into the soil. During these activities workers would not be allowed to walk in the
area. Although not marked, the Group speculated that some of the drums may have contained PCBs.
Mr. Huerta observed this activity on one occasion in either the late 1980s or early 1990s.
Response: In response to this information The Trust will add three soil borings, to a depth of 5 feet
below ground surface and sample for the following analytes of interest: PCBs and total petroleum
hydrocarbons (TPH). Four soil samples will be collected from each boring.
Site #2 (Ben Ontiveros)
In acid plant #2 on one occasion in the late 1980s or early 1990s Mr. Ontiveros observed that sulfuric
acid leaked onto the ground near the pump tanks and seeped into the soil. The spill was reported
verbally to the EPA at the time of release; however, a written report was not submitted since the
reported volume of the leak was less than 300 gallons. Mr. Ontiveros observed at the time that the
volume was, in actuality, thousands of gallons. On another occasion in the 1990s there was a failure at
the water treatment plant at the acid plant. Water from the treatment process leaked into the sump
and then into the ground due to damaged sump concrete.
Response: The chemicals of concern described are consistent with the chemicals of concern listed in the
Agreed Order. pH is also a known issue at this site. Soil samples have previously been collected in and
around the acid plant and analyzed for pH. Groundwater samples are being collected on a semi‐annual
basis in areas beneath and downgraident from the acid plants; pH is one of the chemical characteristics
each sample is analyzed for. Two additional soil borings will be installed; one at each location identified
by the Ex‐ASARCO workers. The soil borings will be installed to a depth of 5 feet below ground surface
and will be analyzed for pH. Due to the asset recovery and demolition activities on‐going at the site the
soil borings will be collected once these activities are complete.

Draft Site Visit Data Summary
March 26, 2011 Site Visit
Site #3 (Tury Hernandez)
On one occasion in the late 1980s Mr. Tury Hernandez observed the work foreman, Mr. Tony Olivas,
collecting a sample of liquid from the ground surface. just south of the former restrooms. Mr.
Hernandez stated that Mr. Olivas identified the sample as liquid mercury and was going to take the
sample to the office for analysis. Mr. Hernandez does not remember receiving any additional
information from Mr. Olivas regarding the sample.
Response: The Trust will add two additional sample locations in the area identified by that Mr.
Hernandez to a depth of 5 feet below ground surface. During the installation of the soil borings the field
team will look specifically for evidence of liquid mercury. Up to two soil samples will be collected from
each location and analyzed for mercury.
Site #4 (Ben Ontiveros)
Mr. Ontiveros worked at the plant from 1973 through 1978. He raised a concern about the slab
associated with the former zinc and cadmium plant area which he indicated produced germanium
during WWII. Based on the warning signs in the area at the time, arsenic was a concern. The plant
would reprocess smelter dust due to the high metals content. The baghouses are Mr. Ontiveros’
primary concern (located on the south end of the concrete slab). Bags would on occasion catch fire and
release dust to the ground. He also described the area north of the slab as an open‐air storage area for
cadmium and zinc smelter product.
Response: The information provided for this location is consistent with the chemicals of concern
previously identified at the site. Samples have previously been collected in and around this area for
analysis of the COC list. Samples from two boring have already been collected in this area as part of the
previous remedial investigations. Additional samples will also be collected at the nearby former Zinc
and Cadmium plants once the demolition activities are complete.
Site #5 (Ben Ontiveros and Ernie Robles)
In 1971 the old copper stack was demolished using explosives. The material from the copper stack was
then dumped over the side of the north end of the plant pad, into what is now Parker Brothers Arroyo.
The stack was a brick structure. Subsequent to the stack debris being placed into the arroyo the location
was covered over with molten slag.
Response: The chemicals of concern associated with the disposal of the old copper stack are consistent
with the chemicals of concern previously identified at the site. The former plant site is known to have
been filled in with slag and construction debris to level the site. Groundwater samples are being
collected upgradient and downgradent from the plant, including this location, to determine if chemicals
of concern are being released from the plant. No additional sampling is planned as the result of the
information provided above.

Draft Site Visit Data Summary
March 26, 2011 Site Visit
Site #6A (Ernie Robles)
While working as a truck driver onsite Mr. Robles transported leach water from the acid plants to a
location on the zinc slag pile using the slag haulers. The water from the acid plants was then poured
onto the slag, where it infiltrated. The location of the disposal was subsequently covered over with slag.
Mr. Robles reported at the material was disposed of in this location approximately 4 times per 8 hour
shift. He observed this activity in 1984 and 1985.
Response: The area described by Mr. Robles is part of what has previously been described as the
“Boneyard”. Soil and groundwater samples have been collected throughout this area. Concentrations
of metals in this area are elevated and the boneyard is considered a possible source of groundwater
impact. One previous sample location has been collected in this area. In addition, the boneyard area
has already been identified as an area for additional study as part of the data gap assessment described
in the Remedial Action Work Plan. It is anticipated that this area will be an important location for
groundwater remediation activities. No additional work is contemplated as the result of the information
provided above.
Site #6B (Ernie Robles)
Mr. Robles reported that when an acid tank would need to be shut down for repairs the sludge from the
tank would be pumped out and the material would be deposited north of the acid tanks and mixed with
soda ash and lime to neutralize the material. The material would then be collected and recycled in the
converter. The mixing was done on open ground. Mr. Robles observed these activities between 1986
and 1989.
Response: See response above.
Site #7 (Ernie Robles)
Located east of I‐10 is the general trash dump that received such items as copper, lead, copper wire,
dust, electric motors, dust flues from the acid plant and general construction debris. Soil from the
adjacent mesa would be used to cover the material on a regular basis.
Response: This area is a well‐documented landfill. The materials described by the Group are consistent
with the chemicals of concern previously identified at the site. This area has previously been slated for
excavation of the material. To date, over 142,000 yd3 of material has been removed. An additional
43,000 yd3 of material is anticipated to be removed as part of the future remediation activities that will
be conducted by the Trust. The goal of the Trust is to “clean close” this area, leaving no debris or
elevated concentrations of chemicals on the site. No modification of existing plans regarding this site
are contemplated as the result of the information provided above.

Draft Site Visit Data Summary
March 26, 2011 Site Visit
Site #8 (Ernie Robles)
Between 1984 and 1986 Mr. Robles noted that when the wastewater treatment plant was undergoing
yearly maintenance the sludge from the treatment plant would be dumped over the edge of the south
side of haul road (between the railroad tracks and I‐10). This would occur approximately once per year.
Response: This area has been excavated. The area was identified during previous Remedial
Investigation activities. The area contained some of the highest concentrations of metals at the plant,
which is consistent with the information provided by Mr. Robles. As part of the remediation activities
previously conducted at the site the material was excavated in December 2006 and September 2007.
The material has been placed in the on‐site landfills. One additional soil boring will be installed along
the haul road. Up to 4 soil samples will be collected to a maximum depth of 10 feet below ground
surface. The samples will be analyzed for metals.
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Figure 1

Area 1
55-gallon drums, containing oils, were
accumulated in this area and crushed. The
drums were reported to be recycled
through the converter buildings.
Data to be Added
Three (3) borings will be drilled to 5 feet.
Samples will be collected in the 0.5 ft, 1.5
ft, 3 ft, and 4.5 ft interval.
Analytes of Interest
TPH, PCB
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Area 3
Possible release of liquid mercury.
Data to be Added
Two (2) borings will be added. Focus will
be on identification of liquid mercury in
the surface soils (up to 5 feet). Up to two
(2) soil samples will be collected from
each boring.
Analytes of Interest
Mercury
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Areas 1 and 3
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Figure 2

Area 2
Releases of acidic liquids to the surface
and sumps.
Previously Collected Data
Soil pH Range: 6.5 to 10
Groundwater pH Range: 6.38 - 8.6
Data to be Added
Two (2) borings will be added once
demolition is complete.
Analytes of Interest
pH
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Zinc and Cadmium Plant Slab

(
!
(
!
A

(
!

(
!

Legend
Previously Proposed Boring

Excavated Areas

H
!

Previously Proposed Surface Sample

(
!

Previous Sampling Location

Identified Area

!
A

Groundwater Wells

25

50

100

Feet

211 N. Florence St.
Suite 202
El Paso, TX 79901

Texas Custodial Trust
El Paso Smelter Site

To Be Excavated Areas
RAWP Areas of Interest

(
!

!
A
0

Property Boundary

Additional Boring

(
!

!
A

(
!
A

G:\Project\ASARCO\GIS\Project\Figure 1 worker identified areas.mxd

4/7/2011

(
!

(
!
A

!
A

(
!

(
!

!
A

(
!

(!
!
(

Area 2
Acid Plant Discussion

Area 2
April 2011

Figure 3

(
!
A

(
!

(
!

(
!

(
!

(
!

Area 4
Zinc and Cadmium Plant Slab
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Area 4
Releases from baghouses and area around
the former smelter.
Previously Collected Data
Two borings installed on the slab
previously, BH-17-11 and BH-17-20.
Borings SSIA3-9 and BH3-3 located near
former baghouses. Identified as a
Category II area, all non-paved areas were
intended to be paved.
Data to be Added
Four (4) additional borings in former
cadmium and zinc plants.
Analytes of Interest
Metals. Containing both the Chemicals of
Concern and Analytes of Interest defined
in the Work Plan.
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Area 5
Old Copper Stack disposed of over arroyo
edge, and covered with slag.
Data to be Added
Releases from buried construction
materials, including the old copper stack,
will be monitored by the groundwater
monitoring network.
Analytes of Interest
Metals, as defined in the Work Plan.
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Copper Stack Over Edge
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Area 6B
Acid Sludge Mixing Area

!
A

Area 6A
Acid Plant Water Disposal

(
!

Previous Sampling Location

!
A

Groundwater Wells

211 N. Florence St.
Suite 202
El Paso, TX 79901

To Be Excavated Areas

Area
3
Identified
Area
Liquid Mercury Collection

(
!
A

Previously Proposed Surface Sample

RAWP Areas of Interest

Area 6

Texas Custodial Trust
El Paso Smelter Site

Figure 6

!
A

April 2011

(
!

(
!

(
!

Feet

Excavated Areas

Previously Proposed Boring

H
!
200

Area 1
Drum Ho

!
A
!
( !A
!
A
A

(
!
A
100

(
!

Area 5
Copper Stack Over Edge

50

!
A

0

!
A

Property Boundary

Additional Boring

!
A
!
A

!
A

(
!
A

(
!

Legend

(
!

G:\Project\ASARCO\GIS\Project\Figure 1 worker identified areas.mxd

4/7/2011

(
!
A

!
A

(
!

!
A

(
!

(
!
A

(
!

(
!

(
!

(
!

!
A

(
!

(
!
A

(
!
A

!
A

!
A

(
!

Area 6A
Leach water from the acid plant was
disposed.
Previously Collected Data
Soil and groundwater data collected from
BH2-3, BH2-10 and EP-53.
Groundwater pH Range (EP-53): 6.8 - 8.3
Data to be Added
As part of data gap assessment, three (3)
deep borings to native material and five
(5) shallow samples to 5 feet has been
included as part of the Work Plan. No
additional samples will be added based
on the information presented.
Analytes of Interest
Metals, as defined in the Work Plan.
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Area 6B
Sludge from the acid tanks removed and
mixed in this location to neutralize the
material.
Previously Collected Data
Soil samples collected from BH2-6 to
native material.
Groundwater pH Range (EP-75): 6.6 - 8.1
Data to be Added
As part of data gap assessment, three (3)
deep borings to native material and five
(5) shallow samples to 5 feet has been
included as part of the Work Plan. No
additional samples will be added based
on the information presented.
Analytes of Interest
Metals, as defined in the Work Plan.
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Area 7
East I-10 Landfill
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Area 7
Previously known east property landfill.
Data to be Added
As described in the Work Plan, up to 10
waste characterization samples will be
collected from the various waste piles on
the east property. All construction debris
will be removed from the east property
and placed on the plant property.

Area 7
April 2011

Figure 7

³
(
!
(
!

(
!

(
!
(
!
A

(
!

(
!

(
!

(!
!
(

0
0
38

!
(
(!
!
(

!!
(
(

( !
!
(
(
!

(
!

(
!
!!
(
(
(
!
( !
!
(
(
!

!
A

(
!
(
!

(
!

Legend
Previously Proposed Boring

Excavated Areas

H
!

Previously Proposed Surface Sample

(
!

Previous Sampling Location

Identified Area

!
A

Groundwater Wells

50

100

(
!
(
!
A

200

Feet

211 N. Florence St.
Suite 202
El Paso, TX 79901

Texas Custodial Trust
El Paso Smelter Site

To Be Excavated Areas
RAWP Areas of Interest

Area 8
!
A

(
!

!
A
0

Property Boundary

Additional Boring

April 2011

Figure 8
(
!

!
A

(
!

G:\Project\ASARCO\GIS\Project\Figure 1 worker identified areas.mxd

4/7/2011

Area 8
WWTP Sludge
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Area 8
Wastewater Treatment Plant Sludge
disposed of over edge of road.
Previously Collected Data
Thirty-four soil boring locations were
collected as part of IA-12. The area has
previously been excavated due to high
concentrations of metals, which are
consistent with wastewater treatment
plant sludges.
Data to be Added
One (1) additional boring will be added
along the road to a depth of 10 feet. Up to
4 soil samples will be collected.
Analytes of Interest
Metals, as defined in the Work Plan.

