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Solutions for LifeTM  

July 23, 2015 
 
Ms. Eleanor Wehner, P.G. 
Texas Commission on Environmental Quality  
Remediation Division 
VCP-CA Section, Mail Code MC-127 
Post Office Box 13087 
Austin, Texas 78753 
 
Re: Texas Custodial Trust 
 Former ASARCO Smelter Site, El Paso, Texas 
 
Subject:  Response to Comments – Plant Cover System 
 
Dear Ms. Wehner: 
 
Enclosed please find the response to TCEQ and USEPA comments received on May 22, 2015 
on the Proposed Plant Site Evapotranspirative Soil, Asphalt and Flexible Membrane Covers 
submitted by Malcolm Pirnie on April 8, 2015. 
  
If you have any questions regarding the information submitted, please call me or Mike 
Berry at 602-438-0883. 
 
Very truly yours, 
 
MALCOLM PIRNIE, INC. 
 
 
 
 
Scott M. Brown, P.E. 
Project Manager 
 
cc: Charles Fischer, USEPA Region 6 
 Chuck Barnes, USEPA Region 6 

Roberto Puga, Project Navigator 
Mark Landress, Project Navigator 
Beth Gross, Geosyntec Consultants 
Former ASARCO Smelter Team 

http://www.clker.com/cliparts/d/d/9/2/1194984904195212103recycling_symbol_a.j._as_01.svg.med.png
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RESPONSE TO TECHNICAL REVIEW COMMENTS FROM TCEQ AND EPA 
PLANT COVER SYSTEM  

FORMER ASARCO EL PASO SMELTER SITE 
JULY 2015 

 
 
The purpose of this submittal is to provide written response to comments from Ms. Eleanor 
Wehner, P.G., of the Texas Commission on Environmental Quality (TCEQ) and Mr. Charles Fisher of 
the United States Environmental Protection Agency (USEPA) on the plant cover system at the above 
referenced site.  The comments were provided in a letter from Ms. Wehner to Mr. Roberto Puga, Texas 
Custodial Trust and Mr. Scott Brown of Malcolm Pirnie on May 22, 2015 and pertain to Proposed Plant 
Site Evapotranspirative Soil, Asphalt and Flexible Membrane Covers, dated April 8, 2015, Former 
ASARCO El Paso Smelter Site, El Paso, Texas.   
 
Comment: 
1. Please amend the design approach section of the April 8, 2015 report to provide a summary and 

supporting calculations of the range of hydraulic conductivities (i.e., Ksat), percolation rates 
anticipated with each cover system design. Although percolation analysis and an evaluation of 
maximum hydraulic conductivity anticipated for each component were provided for some of the 
designs (i.e., ET soil cover), similar clarification of the overall anticipated range of hydraulic 
conductivities/percolation rates for all of proposed cover system designs is requested. 

 
Response: 
A summary of hydraulic conductivities and drainage estimates are included in the attached Table 1.  
The groundwater flux technical memorandum, more fully described below, will be included in the RAP 
and provides the approach, assumptions and results of estimated flux reduction from the site by arroyo.  
 
 
Comment: 
2. The proposed cover system designs should be amended to provide additional discussion of the long 

term effectiveness, permanence, cost and ease of obtaining technically equivalent replacement 
components and professional qualification requirements to support long term maintenance, 
replacement and/or eventual repair of specific components (with particular emphasis on 
engineered/proprietary materials) supporting each cover system design. 

 
 
Response: 
The estimated effectiveness of the proposed plant site cover system is included in the response to 
Comments for Future Consideration No. 1 below.  The attached Table 1 includes the preliminary 
anticipated cover installations, inspection, and maintenance goals, and includes an estimated lifespan of 
each cover material and the probable skill level necessary to repair or maintain.  A long-term 
Operation, Maintenance, and Monitoring Plan (OM&M) will be prepared and included in the Response 
Action Plan (RAP).  The plan will prescribe inspections, frequency, and criteria that will trigger 
maintenance for each cover type.  The findings of the annual inspections will be reported in the 
Response Action Effectiveness Reports (RAER).   
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Comment 
3. Please provide additional discussion to address anticipated concerns related to differential settlement 

in particular at perimeter boundaries where different cover systems intersect. Also, summarize 
anticipated cover system integrity condition issues which would be unique to each particular design 
(e.g., development of cracks/localized subsidence issues with exceedance of particular vehicular load 
limits with asphalt pavement cover, burrows in ET covers, will the vegetation remain viable under 
severely altered precipitation patterns, will an irrigation system be a necessary component of long-
term care for the ET cover, etc.). Even if such problems have not occurred in several years of 
construction, what unique condition issues are likely to arise with each proposed cover system 
design without consistent, regular long-term care, or in periods of altered precipitation patterns, etc.? 
How will each of the designs facilitate and/or potentially limit site redevelopment? 

 
Response: 
The plant site was constructed over time as the Former ASARCO Smelter Operations initially developed 
the property and subsequently expanded during almost a century of operations.  The pad is 
approximately 120 acres; generally level, was constructed substantially by typical cut and fill earthwork 
methods and includes backfill of various minor arroyos with slag and native soils.  Over the history of 
the site, various facilities have been demolished and the areas subsequently redeveloped.  The historic 
plant site subgrade is varied, but has settled into a very stable landform over time and presents little risk 
of additional settlement. 
 
During cleanout of the Parker Brothers Arroyo and construction of the Cell 4 Landfill, Category II and 
III materials were generated.  Clean fill from this area, the East Borrow Area and imported material 
was used to backfill basements and compacted to 95 percent relative density.  Category II and III 
materials were strategically placed and compacted over the plant site and the backfilled basements to 
create areas for future redevelopment.  This backfill has been completed based on grading plans and 
backfill specifications previously submitted to TCEQ/EPA.  The backfill specification was required to 
create final landforms that are geotechnically suitable for future redevelopment, i.e., minimize potential 
for differential settlement, provide stable slopes, etc.   A Construction Quality Assurance (CQA) report 
has been drafted and is under internal review that includes  plans, specifications, design clarifications 
and changes, construction overview, field monitoring,  material testing (laboratory and field), and 
opinion of compliance with the approved design drawings and specifications.  The CQA Report will be 
submitted with the RACR or earlier if appropriate.  Note that a demarcation fabric will be placed under 
the ET cover to indicate to a future developer that Category II material lies below.  Any excavation 
during future redevelopment into the Category II material shall be done under a work plan approved by 
the TCEQ/EPA.  
 
Based on the stiff nature of existing subgrade and backfill materials, differential settlement is not 
considered a significant risk to the integrity of the cover systems. Should differential settlement occur, 
the most likely location would be between Category II and III backfill areas and adjacent surfaces.  The 
Typical Soil Cover System Termination Detail (Type 1), Sheet 17 of 20, addresses this potential issue by 
overlapping the cover system beyond the Category II and III material.  The detail is provides a flexible 
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layer of clayey silty sand that will be tolerant of differential movement.  In locations where water does 
not flow immediately away from the termination detail, a flexible membrane liner (FML) will be 
protective of infiltration. Existing and new asphalt, pond liners, FMLs, ET covers, and terminations will 
be required to be inspected and maintained per the OM&M plan discussed in the response to 
Comment 2.   
 
Note a portion of the South Pad adjacent to the Rubber Pond has the presence of wood railroad ties and 
other deleterious debris.  Additional deleterious, over-sized, and poorly graded materials have been 
placed over this area.  This area will be clearly noted in the CQA report and will be less desirable for 
future building development, but should be suitable for parking, storage, or other less structural uses.  
The CQA report will document known subsurface conditions for the consideration and design of future 
development.   
 
 
Comments for future consideration: 
1. The proposed cover system designs for the plant site focus on the protection of Category II 

materials. The overall cover system design objectives, however, must be further refined to provide 
an evaluation of the nature and extent of specific constituents of concern (COCs) and analytes of 
interest associated with Areas of Interest (AOCs) within the plant site with exceedances of 
anticipated regulatory risk based assessment levels [e.g. refer to the requirements of 30 TAC 
350.94(a) of the Texas Risk Reduction Program rules]. An evaluation of the specific COC 
exceedance's in relation to the overall compatibility with the proposed cover system designs is 
required to verify all COCs exceeding concentration levels also '...will not impact groundwater if 
managed properly' (i.e., are the design goals, overall values, percolation rates supporting each 
proposed cover designs, etc. technically adequate to address the COCs?). Please provide additional 
evaluation of this issue. 

 
Response: 
A Response Action Plan (RAP) is being prepared for the former ASARCO El Paso Smelter Site to 
address all chemicals of concern (COCs) for all complete exposure pathways as identified in the 
Conceptual Site Model, Pathway Evaluation, and Protective Concentration Level Report (Malcolm 
Pirnie, 2014). The principal exposure pathways at the plant site pad, which is the subject of this Plant 
Cover System design, include direct contact (TotSoilComb) for commercial/industrial (C/I) land use and 
soil-to-groundwater pathways. The soil-to-groundwater protective concentration levels (PCLs) are 
based on two exposure pathways: soil-to-groundwater (GWSoilIng) and soil-to-groundwater-to-surface 
water (SW-GWSoil). The GWSoilIng pathway is addressed separately in the RAP using institutional controls, 
while the critical PCLs for determining the extent of areas to be addressed either by soil removals or 
soil covers are based on the lower among the C/I TotSoilComb PCLs and the SW-GWSoil PCLs for each 
COC. For arsenic, which drives the risk and delineation at the Site for all media, the SW-GWSoil PCL is 
the critical PCL for establishing the lateral extent of the response action. 
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Figure 1 provides an illustration of the PCL Exceedance (PCLE) Zone map for COCs in soil. The PCLE 
Zone for the plant site pad, including a portion of the Parker Brothers Arroyo (PBA), the Acid Plant 
Arroyo, the Pond 5/6 Arroyo, the Pond 1 Arroyo, and the South Terrace Arroyo Assessment Areas 
(AAs), are based on groundwater protection PCLs. The sample locations in Figure 1 with COC 
concentrations in soil below GWSoilIng PCLs are identified by green markers, locations with COCs 
greater than GWSoilIng but less than SW-GWSoil PCLs are identified by amber markers, and red markers 
identify locations with COCs above the SW-GWSoil PCLs.  
 
The PCLE Zone for GWSoilIng exposure pathway represented by amber and red markers in Figure 1 will 
be addressed in the RAP using institutional controls. An institutional control prohibiting the potable use 
of groundwater and prohibiting the construction of potable groundwater production wells at the Site 
will prevent ingestion of COCs in groundwater. The establishment of a Plume Management Zone at the 
property boundary will allow for COCs in excess of PCLs in soil and groundwater to remain on site as 
long as protection of off-site groundwater can be achieved. The SW-GWSoil and TotSoilComb pathways will 
be addressed by construction of the Plant Cover System. Direct contact is prevented by the physical 
barrier of the soil cover. Groundwater protection is achieved by the overall reduction of the surface 
infiltration rate represented by the plant cover system compared to the current condition of the property. 
The infiltration rates for each cover system (e.g. asphalt covers, soil ET covers, and low permeability 
covers) are described in the 2015 Geosyntec memorandum attached to the Plant Cover System design. 
The Plant Cover System addresses the entire extent of the plant site pad with the exception of the storage 
yard adjacent to the former Antimony Building as illustrated in Figure 2. This area has been delineated 
to SW-GWSoil PCLs and minor exceedance of PCLs in surface soil will be excavated as part of the RAP. 
The characterization data and PCL exceedances for COCs in the storage yard area will be summarized 
in Attachment 1A of the RAP. 
 
An evaluation of the Plant Cover System design was performed by modeling the overall surface 
infiltration rate for the entire plant site pad under both existing conditions and following future 
construction of the Plant Cover System as described in Site Cover Modeling Report by Geosyntec 
(2015). The Geosyntec report demonstrated that asphalt covers have an anticipated infiltration rate of 
0.1centimeters per year (cm/year), while the ET and the low permeability covers have an anticipated 
infiltration rate of 0.187 cm/year. Compacted soil and weathered asphalt were both assumed to have 
infiltration rates of 3.35 cm/year. Based on these infiltration rate assumptions, the overall groundwater 
flux for each of the plant site AAs have been estimated for current conditions and following construction 
of the Plant Cover System. The approach, assumptions, and results of the groundwater flux evaluations 
are presented in a technical memorandum that will be included with the RAP.  
 
The approach to evaluate the change in groundwater flux is based on Darcy’s Law. The first step was to 
estimate groundwater fluxes for current conditions based on Darcy’s Law and the following input 
parameters: 

· Hydraulic conductivity:  based on pump and slug field tests 
· Hydraulic gradients: using water levels measured in well pairs along each arroyo and 

calculating representative hydraulic gradients 
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· Arroyo widths: estimated based on historic topography, geologic logs, and hydraulic 
conductivity distribution 

· Saturated thickness: based on measured water levels and geologic cross sections 

The second step was to estimate expected hydraulic gradient reductions due to infiltration reductions 
from the construction of the proposed Plant Cover System. Finally, the expected groundwater flux for 
each AA is calculated using Darcy’s Law and the expected hydraulic gradients based on the presence of 
the proposed Plant Cover System. A proposed monitoring network to assess hydraulic gradient 
reductions in response to the Plant Cover System is also proposed in the technical memorandum 
supporting the RAP. 
 
The performance requirements of the components of the Plant Cover System including asphalt, ET, and 
low permeability covers are based on reducing groundwater flux and mass loading of arsenic from the 
plant site to the Rio Grande floodplain, which will eventually result in meeting the surface water (SWSW) 
PCL of 0.01 mg/L for arsenic during flow periods represented by the harmonic mean flow in the river. 
The flow rates in the American Canal are generally much higher than those reported in the river, so the 
most sensitive receptor is the Rio Grande. The effectiveness of the proposed cap in reducing 
groundwater fluxes from the plant site AAs will be evaluated through a series of paired monitoring wells 
for each of the AAs that will measure a reduction in hydraulic gradients indicative of projected lower 
recharge rates. Details of the performance evaluation approach including estimated groundwater flux 
reductions and flushing times to achieve PCLs will be provided in two technical memoranda as part of 
the RAP.  
 
The Plant Cover System will only mitigate contributions of COCs emanating from the plant site arroyos 
that ultimately discharge to the Rio Grande. Under current conditions, the plant site arroyos account for 
approximately 14 percent of the overall arsenic load reaching the Rio Grande. The primary source of 
COCs, accounting for approximately 86 percent of the overall mass of arsenic, emanate from the PBA. 
The reductions in groundwater flux and associated arsenic load from the PBA will have greater effect 
on achieving surface water PCLs in Rio Grande than the Plant Cover System. Groundwater protection 
from the PBA will be achieved by treating groundwater discharge using permeable reactive barriers 
and controlling groundwater gradient using a combination of Groundwater Hydraulic Barrier 
extraction well, Upper and Lower PBA channel liners, and Cover Systems for the Fines Pile 
(geosynthetic) and Boneyard (ET).  Details of the remedial approach are presented in the RAP.  
 
 
Comments for future consideration: 
2. The Revised Supplemental Remedial Investigation (RI) Report (dated October 17, 2014) 

documented soil sample locations with exceedances of industrial soil screening levels at perimeter 
areas of the plant site. Several of the sample locations are noted to extend beyond the aerial footprint 
of the proposed plant site cover system based on review of the existing plant site surface area map 
provided in Figure 2 of the April 8, 2015 submittal. For example, Figure 4-28 and 4-29 of the 
Revised Supplemental RI Report depicts the distribution of concentrations of arsenic and lead in soil 
associated with the Plant Entrance Arroyo. Although the Plant Entrance Arroyo is considered part of 
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the plant site, the location of some of the samples with exceedances appear will extend beyond the 
boundary of the proposed cover system in this area. (The distribution of arsenic and/or lead and 
mercury in soil samples associated with the South Terrace Arroyo, Pond 1 Arroyo, Pond 5, 6 
Arroyo, Acid Plant pose similar question.) Please ensure the exceedances associated with these 
perimeter areas are appropriately addressed. For example, will these areas be subject to excavation 
and placed under the proposed plant site soil cover prior to construction and/or proposed for other 
remedial alternative(s)? 

 
Response:   
The extent of the Plant Cover System has been designed to cover the PCLE Zone identified by red 
markers on the plant site presented in Figure 1. The cover is used both as a barrier to direct contact and 
groundwater protection by decreasing the infiltration rate of the overall plant site surfaces for the Acid 
Plant Arroyo AA, the Pond 5/6 Arroyo AA, the Pond 1 Arroyo AA, and the South Terrace Arroyo AA. 
These AAs were identified as having impacted groundwater, so the soil-to-groundwater pathways 
(GWSoilIng and SW-GWSoil) were considered complete in the Conceptual Site Model, Pathway Evaluation, 
and Protective Concentration Level Report (Malcolm Pirnie, 2014). 
 
The PCLE Zone located on the Plant Entrance Arroyo AA is based on exceedance of the C/I TotSoilComb 
PCLs. The PCLE Zone at the Plant Entrance Arroyo AA is limited to shallow soil between 1 and 2 feet 
below ground surface (bgs), and the area will be addressed separately in the RAP. The plant slope on 
the west and north boundaries of the plant site will also be addressed separately in the RAP. The slopes 
of the plant site are too steep to allow for significant infiltration, so the soil-to-groundwater pathways 
are not considered complete. Direct contact pathways are also limited due to the nature of the plant site 
slopes. The remedial action along the slope is focused on stabilization of material to prevent transport 
in stormwater run-off.  The PCLE Zone along the western plant slope includes the stormwater drainage 
swale adjacent to the Burlington Northern/Santa Fe (BNSF) railroad track as illustrated in Figure 2. 
The soil samples collected from the drainage swale along the BNSF generally have concentrations of 
arsenic, cadmium, copper, and lead above both direct contact and groundwater protection PCLs. 
Remedial responses in this area are severely limited due to the proximity to active railroad tracks. The 
remedial response in this area will need to be coordinated with BNSF and is discussed in detail in the 
RAP. 
 
Comment for future consideration: 
3. As the cleanup of the site is anticipated to transition to the Texas Risk Reduction Program rule 

(TRRP), please note that the final proposed remedy including supporting final (i.e., 100%) 
engineering designs, plans, specifications and implementation schedule for the physical controls 
proposed for the plant site cover system will need to be incorporated into the Response Action Plan 
as per 30 TAC 350.94. The RAP must provide an Operation, Maintenance and Monitoring (OM&M) 
Plan and implementation schedule for post-response action inspection, operation and maintenance of 
the physical controls for the plant site as per 30 TAC 350.94(k). 
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Response:  
The RAP includes presentation of engineering designs for each of the components of the response action 
in Worksheet 2.0 with design documents and reports presented in Attachment 2A.  Additionally CQA 
reports (typical of the content noted above) will be submitted in the RACR for each component of the 
RAP.  The implementation schedule for the response action and Post-response Action Care Report 
(PRACR) schedule are presented in Worksheet 6.0 of the RAP. Finally, the OM&M plan is summarized 
in Worksheet 3.2 of the RAP. 
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Cover System Typical 
Use/Location Description Hydraulic Conductivity Installation/Maintenance/lifespan 

Evapotranspirative  
(ET) Soil 

Future 
development 
building pads 

3-ft total soil thickness comprised of 1-ft clayey silty sand 
covered by 2-ft of silty sand 
 
Note: Upper 6 inches of silty sand includes native desert 
armor where additional erosion protection is needed 

For onsite borrow materials: 
Clayey silty sand, 5X10-5cm/s 
Silty sand, 
5x10-4 cm/s, calculations show 
results in an average drainage of 
1.9mm per year 

Install per Plans & Specifications which includes CQA plan.  Apply specified seed mix to establish vegetation. 
 
Annual inspection and maintenance as necessary to repair erosion and vegetation cover.  This will be required in the 
Operation, Maintenance, and Monitoring Plan (OM&M) for the Site. 
 
This is a permanent cover. 
 
Repairs can be made by a general contractor. 

Existing asphalt 
over Category II 
Material 

Installed by 
ASARCO over 
Category II 
Area 

1.5-inches hot mixed asphaltic concrete (HMAC) over 
4.0-inches cold mixed processed ore material asphaltic 
concrete (P.O.M.-A) over 
2.0-inches of low perm cold mixed asphaltic concrete 
with asphalt membrane. 
Asphaltic membrane is PG-64 asphalt oil applied at 
0.32gal per sq. yd. and cured before placement of 
subsequent layers asphaltic concrete layers.   

TCEQ design criteria, 1x10-7 
cm/s 
Average drainage of 0.01mm per 
year assumed. 
 
Note:  based on ASARCO 
design, the asphaltic membrane 
is a critical component in the 
paving section  
meeting design requirement  

Clean and Inspect existing asphalt for surficial damage.  Repair cracks and apply slurry seal as necessary to restore 
original competence. 
 
Annual Inspection and crack repairs and slurry seal as necessary to maintain original competence. This will be required 
in the OM&M for the Site.   
 
Asphalt may need to be replaced due to cyclical loading fatigue and subgrade failure due to infiltration.  However, since 
it will be maintained annually, it is expected to have a minimum lifespan of 30 years.  
 
Repairs can be made by a general contractor.   

Asphalt over 
Category II 
Material 

Category II 
Area not 
covered with 
ET soil 

Proposed Equivalent Design: 
2.5-inches hot mixed asphaltic concrete (HMAC) over 
5.0-inches cold mixed asphaltic concrete over 
2.0-inches of low perm cold mixed asphaltic concrete 
with asphalt membrane (all imported material) 

Proposed design is structurally 
equivalent and will provide 
similar hydraulic conductivity as 
ASARCO design above based on 
inclusion of same asphaltic 
membrane. 
 
Average drainage of 0.01mm per 
year assumed. 

Will be installed per Plans and Specifications inclusive of CQA plan once developed 
 
Annual Inspection and crack repairs and slurry seal as necessary to maintain original competence. This will be required 
in the OM&M for the Site.   
 
Asphalt may need to be replaced due to cyclical loading fatigue and subgrade failure due to infiltration.  However, since 
it will be maintained annually, it is expected to have a minimum lifespan of 30 years.  
 
Repairs can be made by a general contractor.   

Existing asphalt  Installed by 
ASARCO over 
native soils for 
parking, roads, 
and erosion 
control 

Varies, ≈2.0-inches The mix design of existing 
asphalt is unknown and likely 
varies as existing paving was 
installed as needed during 
Smelter operations.  Typical 
paving asphalt with a design oil 
content +/- 5% has a hydraulic 
conductivity of 10-4 cm/s.   
 
Average drainage of 0.01mm per 
year assumed based on annual 
OM&M. 

Clean and Inspect existing asphalt for surficial damage.  Repair cracks and apply slurry seal as necessary to restore 
original competence 
 
Annual Inspection and crack repairs and slurry seal as necessary to maintain original competence. This will be required 
in the OM&M for the Site.   
 
Asphalt may need to be replaced due to cyclical loading fatigue and subgrade failure due to infiltration.  However, since 
it will be maintained annually, it is expected to have a minimum lifespan of 30 years.  
 
Repairs can be made by a general contractor.   
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Cover System Typical 
Use/Location Description Hydraulic Conductivity Installation/Maintenance/Lifespan 

FML - 
ClosureTurf™ 

Slopes greater 
than 3h:1v in 
the Boneyard 

Tufted UV-Resistant synthetic grass with infilled sand 
over 
50-mil linear low density polyethylene (LLDPE) 
structured drainage geomembrane 

Impermeable liner Will be installed per Plans and Specifications inclusive of CQA plan.   
 
Annual inspection.  Repair as necessary to maintain original competence. This will be required in the OM&M for the 
Site.   
 
Estimated 30-year minimum lifespan. 
 
Repairs can be made by a qualified geosynthetics installer. 

FML – Linear 
Low Density 
Polyethylene 

Drainage 
swales over 
Category II 
material 

40-mil LLDPE with ballast rock Impermeable liner Will be installed per Plans and Specifications inclusive of CQA plan. 
 
Annual inspection.  Repair as necessary to maintain original competence. This will be required in the OM&M Plan for 
the Site.   
 
Estimated 30-year minimum lifespan. 
 
Repairs can be made by a qualified geosynthetics installer. 

FML- Reinforced 
Geomembrane 

Drainage 
swales over 
Category II 
material 

30-mil polyester-reinforced geomembrane, Seaman’s 
XR3 or equivalent 

Impermeable liner Will be installed per Plans and Specifications inclusive of CQA plan once developed 
 
Annual inspection.  Repair as necessary to maintain original competence.  
 
This will be required in the OM&M Plan for the Site. 
 
Estimated 30-year minimum lifespan. 
 
Repairs can be made by a qualified geosynthetics installer. 
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