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July 5, 2013 
 

 
Matt Love, Director, Global Environmental Remediation 
Exide Technologies, Inc. 
P.O. Box 14205 
Reading, PA 19612-4205 
 
RE:    South Disposal Area Cap Repair Report 
    Exide Frisco Recycling Center 

7471 South 5th Street - Frisco, Texas 
TCEQ SWR No. 30516, TCEQ Hazardous Waste Permit No. HW-50206; TCEQ 
Agreed Order Docket No. 2011-1712-IHW-E; EPA ID No. TXD006451090; 
W&M Project No. 112.072 

 
Dear Mr. Love: 
 
This letter summarizes the identification and repair of discrete areas of the South Disposal Area cap at 
Exide’s Frisco Recycling Center located at 7471 South 5th Street in Frisco, Texas (refer to Location Plan, 
Figure 1).   

BACKGROUND AND PROJECT SCOPE 

W&M completed visual inspections of the Exide facility to identify the presence of furnace slag or battery 
case fragments exposed at the ground surface.  The results of these inspections are documented in a 
W&M report titled Inspection of Facility Operating Areas dated March 28, 2013.  A grassed and lightly 
wooded area located south of the main operating plant and referred to as the South Disposal Area (SDA) 
was included in that inspection.  The location of the SDA in relation to the overall facility is depicted on 
the Site Map attached as Figure 2. 
 
Under Item 3(c)(iv) of the Ordering Provisions in a January 30, 2013 Agreed Order (Docket Number 
2011-1712-IHW-E), TCEQ required the following:   
 

“Implement proper operational changes and engineering controls to prevent the release of 
untreated slag and refractory brick from the Slag Treatment Building and ensure the integrity of 
and maintain the cover of the South Disposal Area to prevent the release of battery chips near the 
South Disposal Area.” 
 

This letter summarizes the inspection and repair activities to satisfy the requirements of this Ordering 
Provision that relate to the SDA. 

SDA CAP INSPECTION 

In late 2011 and again in March and June 2013, W&M staff systematically walked the SDA to document 
evidence of disturbance to the cap such as exposed slag, battery case fragments, and penetrations of the 
cap or areas of erosion.  The assessment consisted of visual, on the ground observations only and did not 
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March 28, 2013 
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W&M Environmental Group, Inc. (W&M Project No. 112.072) 

include physical digging or intrusive investigations.  Features and materials observed were marked with 
flags and locations documented using a Trimble GeoXT GPS receiver.  Each feature was assigned a 
unique designation and number along with its geographic coordinates.  Cap disturbance location 
coordinates are listed in Table 1 and depicted on Figure 3.   
 
SDA REPAIRS 
 
The most common type of disturbance in the cap consisted of animal burrows which occasionally resulted 
in small pieces of plastic or battery case fragments being brought to ground surface.  Only a few areas of 
the SDA had experienced erosion, depressions, or areas of exposed slag.  All 21 disturbances identified 
were targeted for repairs based upon the cap inspection.   
 
On June 3, 2013, representatives of W&M, Pastor, Behling & Wheeler, LLC (PB&W) and Remediation 
Services, Inc. (RSI) met with Dorothy Lewis, an Environmental Investigator with TCEQ’s Region 4 
Office in Fort Worth, Texas.  The SDA was walked and typical areas requiring repair were pointed out 
along with the proposed repair procedures.  Ms. Lewis contacted Mr. Gary Beyer, the TCEQ Project 
Manager in Austin and Mr. Beyer indicated it was acceptable to proceed with the work in order to satisfy 
the requirements of the Agreed Order. 
 
On June 5, 2013 W&M and RSI Remediation Services, Inc. (RSI) initiated SDA cap repair activities by 
filling each open hole or apparent cap penetration with fine gravel sized bentonite clay.  Pin flags marking 
each disturbance were left in place for later capping with clay soil.   
 
On June 27, 2013, RSI guided by W&M capped all 21 locations of cap disturbance with clean imported 
low plasticity sandy clay soil.  Soil was deposited to a width of approximately 10-12 inches over each 
disturbance and feathered out a few feet so it would not impede future mowing activities.  Additionally, 
straw wattles were staked into place perpendicular to the SDA dip to prevent erosion of the clay spot 
caps.  Subsequently, RSI placed seed and straw mats across each area to promote vegetative growth and 
prevent erosion.  Photographs of the capping activities are provided in Attachment A.   
 
CONCLUSIONS 
 
Areas of disturbance in the soil cap in the SDA were identified and systematically repaired to reinstate 
cap integrity.  All identified areas were repaired by filling open holes with fine bentonite pellets and/or 
capped using clean imported soil, and stabilized using seed, straw mats and erosion control wattles. 
  
This report was prepared for the sole use of Exide Technologies by employing generally accepted 
methods and customary practices of the engineering profession.  W&M appreciates the opportunity to be 
of service to you on this project.  If you have any questions or need additional information, please contact 
Frank Clark, P.E. at 972-509-9611.    
 
Very truly yours, 
W&M ENVIRONMENTAL GROUP, INC.   
 
 
 
Frank W. Clark, P.E., P.G.     Brent Vollmar 
Senior Consultant     Environmental Scientist  
    
Figures, Tables, Attachment A  
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North 

Figure 1 

Site Location 
7471 South 5th Street 

Frisco, Texas        

7-4-13       SDA Capping       W&M Project No.: 112.072 
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Capped Area Latitude Longitude Description How to Address Addressed (Y/N)

cap‐01 x3 33.13882292 ‐96.82879681 Animal Burrow Bentonite Fill, Clay Cap Y

cap‐02 33.13891856 ‐96.82865777 Animal Burrow Bentonite Fill, Clay Cap Y

cap‐03 33.13890603 ‐96.82860985 Animal Burrow Bentonite Fill, Clay Cap Y

cap‐04 33.13895249 ‐96.82855351 Animal Burrow Bentonite Fill, Clay Cap Y

cap‐05 x3 33.13898645 ‐96.82847798 Exposed Lead Buttons Clay Cap Y

cap‐06 33.13892506 ‐96.82841999 Animal Burrow Bentonite Fill, Clay Cap Y

cap‐07 33.13884897 ‐96.82845894 Animal Burrow Bentonite Fill, Clay Cap Y

cap‐08 33.1387913 ‐96.82850186 Animal Burrow Bentonite Fill, Clay Cap Y

cap‐09 33.13872853 ‐96.82851144 Animal Burrow Bentonite Fill, Clay Cap Y

cap‐10 33.13867361 ‐96.82843502 Large Animal Burrow Bentonite Fill, Clay Cap Y

cap‐11 33.13870179 ‐96.82835852 Animal Burrow Bentonite Fill, Clay Cap Y

cap‐12 33.13866086 ‐96.82834671 Animal Burrow Bentonite Fill, Clay Cap Y

cap‐13 33.13880864 ‐96.82831202 Animal Burrow Bentonite Fill, Clay Cap Y

cap‐14 33.13888223 ‐96.82819373 Animal Burrow Bentonite Fill, Clay Cap Y

cap‐15 33.13878791 ‐96.8281885 Animal Burrow Bentonite Fill, Clay Cap Y

cap‐16 33.13874678 ‐96.82813857 Animal Burrow Bentonite Fill, Clay Cap Y

cap‐17 33.13869415 ‐96.82801559 Animal Burrow Bentonite Fill, Clay Cap Y

cap‐18 33.13874162 ‐96.82797489 Animal Burrow Bentonite Fill, Clay Cap Y

cap‐19 33.13883102 ‐96.82791973 Depression Clay Cap Y

cap‐20 33.13886272 ‐96.82798407 Animal Burrow Bentonite Fill, Clay Cap Y

cap‐21 33.13891182 ‐96.82792958 Eroded Soil Clay Cap Y

1 ‐ Coordinates represent the approximate center of clay cap

2‐ Coordinates are in the Global Lat/Long. System, WGS 1984 Datum

Frisco, Texas
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Observed Areas of South Disposal Area Cap Degradation

TABLE 1
Cap Repairs in the South Disposal Area

Exide South Disposal Areas

Exide Technologies
7471 South 5th Street
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PHOTOGRAPHIC LOG 

ATTACHMENT A 
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Photo 2: SDA as viewed to the north with Exide plant in the 
background.  

Photo 1: View of the South Disposal Area (SDA) from the 
western boundary facing east. 

 

Attachment A 
Photographic Log 

South Disposal Area Capping 
Frisco, Texas 

7-4-13                 SDA Capping                   W&M Project No.: 112.072 
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Photo 4: Slag material exposed by animal activity within the 
SDA. 

Photo 3: Animal burrow with plastic chips exposed near en-
trance. 

 

Attachment A 
Photographic Log 

Disposal Area Evaluation 
Frisco, Texas 

 

11-4-11                 Slag Sampling                  W&M Project No.: 112.060 

 

Attachment A 
Photographic Log 

South Disposal Area Capping 
Frisco, Texas 

7-4-13                 SDA Capping                   W&M Project No.: 112.072 
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Photo 6: Bentonite filled animal burrow. 

Photo 5: Filling of animal burrow within the SDA with fine 
grained bentonite chips. 

 

Attachment A 
Photographic Log 

Disposal Area Evaluation 
Frisco, Texas 

 

11-4-11                 Slag Sampling                  W&M Project No.: 112.060 

 

Attachment A 
Photographic Log 

South Disposal Area Capping 
Frisco, Texas 

7-4-13                 SDA Capping                   W&M Project No.: 112.072 
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Photo 8: Feathering out clay cap. 

Photo 7: Capping animal burrow (cap-01) along western SDA 
boundary as viewed to the east. 

 

Attachment A 
Photographic Log 

Disposal Area Evaluation 
Frisco, Texas 

 

11-4-11                 Slag Sampling                  W&M Project No.: 112.060 

 

Attachment A 
Photographic Log 

South Disposal Area Capping 
Frisco, Texas 

7-4-13                 SDA Capping                   W&M Project No.: 112.072 
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Photo 10: Completed spot cap in eastern portion of SDA as 
viewed to the South.    

Photo 9: View of completed spot cap. 

 

Attachment A 
Photographic Log 

South Disposal Area Capping 
Frisco, Texas 

7-4-13                 SDA Capping                   W&M Project No.: 112.072 
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Photo 12: Completed area with erosion mat and wattle.    

Photo 11: View of repaired area after placement of seed and 
erosion mats. 

 

Attachment A 
Photographic Log 

South Disposal Area Capping 
Frisco, Texas 

7-4-13                 SDA Capping                   W&M Project No.: 112.072 
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Photo 14: Completed area with erosion mat in place.    

Photo 13: Multiple areas with erosion mat and straw wattles. 

 

Attachment A 
Photographic Log 

South Disposal Area Capping 
Frisco, Texas 

7-4-13                 SDA Capping                   W&M Project No.: 112.072 
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EXECUTIVE SUMMARY 
  

 
Former Operating Plant vi Affected Property Assessment Report
Frisco Recycling Center 
Frisco, Texas 

 

Environmental 
Media 

Actual or Probable 
Exposures On-Site? 

Actual or Probable 
Exposures Off-Site? 

Have notifications for actual or 
probable exposures been 
completed? (§350.55(e)) 

Yes No Yes No Yes No N/A 
Soil  x  x   x 
Groundwater  x  x   x 
Sediment  x  x   x 
Surface Water  x  x   x 
 
Is there, or has there been, an affected or potentially affected water well?  Yes x No 
If yes, what is the well used for?  

Actual land use: On-site:  Res x C/I 
Off-site affected 
property:  Res  C/I x N/A 

Land use for critical 
PCL determination: On-site:  Res x C/I 

Off-site affected 
property:  Res  C/I x N/A 

Did the affected property pass the Tier 1 ecological exclusion criteria checklist?  Yes x No 
 
Affected groundwater-bearing unit(s) (in order from depth below ground surface), or uppermost 
groundwater-bearing unit if none affected 
Unit 
No. Name 

Depth below ground 
surface (ft) 

Resource Classification (1, 2, 
or 3) 

1 Upper GW Bearing Unit Approx. 0.5-20 3 (see Section 2.5) 
 
Assessment 

Environmental 
Media 

Assessment Levels Exceeded? Affected 
property 
defined to 

RAL? 
Is COC 

extent stable 
or 

expanding? 

General 
classes of 

COCs (VOCs 
SVOCs, 

metals, etc.) 

On-Site? Off-Site? 

Yes No 
Not 

sampled Yes No
Not 

sampled Yes No N/A

Soil 

Surface x     x x   Stable 

Metals 
(primarily Pb 
and Cd), TPH, 
VOCs, SVOCs

Subsurface x     x x   Stable 

Metals 
(primarily Pb 
and Cd), TPH, 
VOCs, SVOCs

Groundwater  x    x   x NA NA 

Sediment1  x  x      NA 

Metals 
(primarily Pb 

and Cd) 
Surface Water  x    x   x NA NA 
Notes: 

1. Sediment data are discussed in Sections 7 and 9.  No RAL exceedances were present in on-site 
samples.  Additional evaluation, outside of this APAR, is recommended to address potential 
localized effects in downstream hot spot areas identified in off-site data collected as part of other 
previous and ongoing studies.   
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Former Operating Plant vii Affected Property Assessment Report
Frisco Recycling Center 
Frisco, Texas 

NAPL Occurrence Matrix 
 NAPL Occurrence Description 

NAPL in 
vadose zone 

x No NAPL in vadose zone  
There is no direct or indirect evidence of NAPL in the 
vadose zone 

 NAPL in/on soil 
NAPL detected in or on unsaturated, unconsolidated clay-
, silt-, sand-, and/or gravel-dominated soils 

 NAPL in fractured clay 
NAPL detected in fractures of unsaturated fine-grained 
soils 

 NAPL in fractured or porous rock NAPL detected in unsaturated lithologic material  

 NAPL in karst NAPL detected in karst environment  

NAPL at 
capillary fringe 

x No NAPL at capillary fringe 
There is no direct or indirect evidence of NAPL at the 
capillary fringe 

 NAPL at capillary fringe 
NAPL detected at vadose-saturated zone transition, 
capillary fringe (in contact with water table) 

NAPL in 
saturated zone 

x No NAPL in saturated zone 
There is no direct or indirect evidence of NAPL in the 
saturated zone 

 NAPL in soil 
NAPL detected in saturated unconsolidated clay-, silt-, 
sand-, and/or gravel-dominated soils 

 NAPL in fractured clay 
NAPL detected in fractures of saturated fine-grained soil 
or other double-porosity sediments 

 
NAPL in saturated fractured or 
porous rock 

NAPL detected in saturated lithologic material  

 NAPL in saturated karst 
NAPL detected in karst environment within the saturated 
zone  

NAPL in surface 
water or 
sediment 

x 
No NAPL in surface water or 
sediment 

There is no direct or indirect evidence of NAPL in surface 
water or sediments 

 NAPL in surface water 
NAPL detected in surface water at exceedance 
concentration levels or visual observation 

 NAPL in sediments 
NAPL detected in sediments at exceedance concentration 
levels or visual observation via migration pathway or a 
direct release 

 
Remedy Decision 

Environmental 
Media 

Critical PCL 
exceeded 
on-site? 

Critical PCL 
exceeded 
off-site? 

PCLE zones 
defined? 

General class (VOCs, SVOCs, 
metals, etc.) of COCs requiring 

remedy Yes No N/A Yes No N/A Yes No N/A

Soil 
Surface x     x x   Metals (Pb and Cd) 
Subsurface x     x x   Metals (Pb only) 

Groundwater  x    x   x  
Sediment1  x         
Surface Water  x    x   x  
Notes: 

1. Sediment data are discussed in Sections 7 and 9.  No RAL exceedances were present in on-site 
samples.  Additional evaluation, outside of this APAR, is recommended to address potential 
localized effects in downstream hot spot areas identified in off-site data collected as part of other 
previous and ongoing studies.   
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Former Operating Plant viii Affected Property Assessment Report
Frisco Recycling Center 
Frisco, Texas 

NAPL Triggers 
NAPL Response Action Triggers Description of Triggers 

x No NAPL response action triggers 
No NAPL triggers have been observed in any assessment zones 
(vadose, capillary fringe and saturated), nor in surface water or 
sediments 

 NAPL vapor accumulation is explosive 
NAPL vapors accumulate in buildings, utility and other conduits, 
other existing structures, or within anticipated construction areas at 
levels that are potentially explosive (≥ 25% LEL) 

 NAPL zone expanding NAPL zone is observed to be expanding using time-series data 

 Mobile NAPL in vadose zone 
NAPL zone is observably mobile, or is theoretically mobile based on 
COC concentrations and residual saturation 

 
NAPL creating an aesthetic impact or 
causing nuisance condition 

NAPL is responsible for objectionable characteristics (e.g., taste, 
odor, color, etc.) resulting in making a natural resource or soil unfit 
for intended use 

 
NAPL in contact with Class 1 
groundwater 

NAPL has come in actual contact with saturated zone or capillary 
fringe of a Class 1 GWBU  

 
NAPL in contact with Class 2 or 3 
groundwater 

NAPL has come in actual contact with saturated zone or capillary 
fringe of a Class 2 or Class 3 GWBU  

 NAPL in contact with surface water 
Liquid containing COC concentrations that exceed the aqueous 
solubility in contact with surface water via various migration 
pathways or direct release to surface water  

 NAPL in or on sediments 
Liquid containing COC concentrations that exceed the aqueous 
solubility impact surface water sediments via migration pathway or a 
direct release 
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CONCLUSIONS AND RECOMMENDATIONS 
 

 
Former Operating Plant ix Affected Property Assessment Report
Frisco Recycling Center 
Frisco, Texas 

Project Background and Scope of Investigation 

 
This Affected Property Assessment Report (APAR) describes the methods, findings, and results 
of investigation activities performed at the Exide Technologies (Exide) Frisco Recycling Center 
(FRC) Former Operating Plant (FOP or the Site).  Investigation activities were performed in 
accordance with an Administrative Order on Consent (AOC) entered into by Exide and the 
United States Environmental Protection Agency (EPA) effective May 2, 2012 (original Docket 
No. RCRA 06-2011-0966; re-designated by EPA as Docket No. RCRA 06-2012-0966) and with a 
Texas Commission on Environmental Quality (TCEQ) Agreed Order effective February 10, 2013   
(Docket No. 2011-1712-IHW-E).  The Agreed Order incorporates outstanding requirements of 
Exide under the AOC, namely the requirements regarding (i) finalization of the implementation 
of the requirements of the revised Sampling and Analysis Work Plan (Work Plan) prepared by 
Conestoga Rovers & Associates (CRA) and approved by the EPA on December 2, 2011 and (ii) 
revision and finalization of the Site Investigation Report (SIR) covering a portion of the Site, 
which was prepared by Pastor, Behling & Wheeler, LLC (PBW) and submitted to the EPA on 
July 12, 2012.  The SIR addressed requirements and goals outlined in the Work Plan and included 
a summary of actions taken to comply with the AOC and an evaluation/comparison of sample 
data to appropriate Texas Risk Reduction Program (TRRP) protective concentration levels 
(PCLs) or risk-based exposure limits (RBELs), as applicable.  Data and findings presented in the 
SIR have been incorporated into this APAR.  
 
Burrs Metals constructed the FRC facility and began operations in approximately 1964 to 
produce lead oxide (CRA, 2011).  In approximately 1969, battery recycling operations began at 
the facility. Spent lead-acid batteries and other lead-bearing scrap materials were recycled to 
produce lead, lead alloys, and lead oxide.  Exide purchased the FRC in 2000 from Gould National 
Batteries, Inc. (GNB) and operated the plant until its closure in November 2012.   
 
The FOP property consists of the FRC’s former production/operation area, two closed pre-RCRA 
landfills (North Disposal Area and South Disposal Area), one closed Class 2 landfill (the Slag 
Landfill), one active Class 2 landfill (Class 2 Landfill), and ancillary facilities (Figure 1A.1).  
Two intermittent creeks cross the property from east to west, including Stewart Creek, which runs 
along the south side of the former production area, and a tributary to Stewart Creek (the “North 
Tributary”), which runs north of the North Disposal Area and the Slag Landfill.  The North 
Tributary converges with Stewart Creek northwest of the former production area.  
 
The affected property assessment strategy was guided by knowledge of historical Site operations, 
data from previous RCRA Facility Investigations (RFIs) and other assessment activities, and the 
physical setting of the Site.  The initial assessment strategy for the EPA Site Investigation 
activities, discussed in Section 3 of this APAR, was described in the EPA-approved Work Plan 
(CRA, 2011).  Subsequent steps involved a review of previous Site investigations and 
identification of data gaps or uncompleted agency recommendations on those previous 
investigations (including EPA comments on the SIR).  Data gaps, including data gaps identified 
by the TCEQ, were discussed in a series of three meetings with EPA and TCEQ representatives 
in February 2013 to refine the assessment approach used for this APAR investigation.   
 
The nature and extent of Chemicals of Concern (COCs) in environmental media were evaluated 
primarily using data collected during the SIR and APAR investigations.  As part of these 
investigations, approximately 400 soil samples, 25 surface water and 25 sediment samples (from 
Stewart Creek and the North Tributary), and 50 groundwater samples from 38 monitoring wells 
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were collected from the Site or adjacent vicinity and were analyzed for the primary COCs of lead 
and cadmium.  Additional COCs such as other metals (including arsenic and selenium), total 
petroleum hydrocarbons (TPH), volatile organic compounds (VOCs), and semivolatile organic 
compounds (SVOCs) were analyzed in samples from process areas or other locations associated 
with specific COCs (e.g., TPH in the Former Diesel Fuel Tank release area).  The extent of COCs 
in environmental media at the Site was evaluated through comparisons to TRRP PCLs or RBELs, 
as applicable.  In addition to these activities, an inspection of the FOP was performed by W&M 
Environmental (W&M) to locate and identify exposed slag, battery case chips, and/or other debris 
(Appendix 18). 
 
Since 1983, numerous investigations have been conducted to evaluate COCs (primarily lead and 
cadmium) in soil, groundwater, surface water, and sediment at or in the near vicinity of the Site 
(see Section 1.2.3).  Available historical data from reports and documents completed prior to the 
SIR are included in Appendix 17.  These data were used to develop assessment strategies for the 
SIR and APAR investigations, but were not used to delineate residential assessment level (RAL) 
or PCL exceedance zones at the Site.  
 
Affected Property Assessment Results 
 
Applicable Exposure Pathways and TRRP Assessment Levels 
 
Potentially complete human health exposure pathways identified as applicable for this affected 
property assessment are listed in the following table: 
 
 

Potentially Complete 
Exposure Pathway 

Environmental Media 
Assessed 

TotSoilComb Surface Soil 

GWSoilClass3 
Surface Soil; 
Subsurface Soil 

AirSoilInh-V
 

Surface Soil (included in 
TotSoilComb assessment); 
Subsurface Soil 

GWGWClass3 Groundwater 
AirGWInh-V Groundwater 
SWGW Groundwater 
SedSed Sediment 
SWSW Surface Water 

 
As specified in TRRP [30 TAC §350.51(c)], evaluation of COCs for the potentially complete 
exposure pathways and environmental media listed in the table above was initially performed 
using assessment levels for residential land use (RALs) or RBELs, as applicable.  Based on the 
current and anticipated future land use of the Site, and planned restrictive covenants specifying 
commercial-industrial land use, critical PCLs were developed using assessment levels established 
for commercial-industrial land use or RBELs, as applicable, to evaluate the extent of critical PCL 
exceedance (PCLE) zones at the Site.  
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PCL Exceedances and Affected Property Areas 
 
Sample data collected during the SIR and APAR indicate that soil is the primary affected medium 
at the Site, and that lead and cadmium are the primary COCs.  Three soil affected property areas 
were identified at the Site.  Each affected property area was delineated using RALs established 
for Site COCs (Figure 1B).  As discussed in Sections 10 and 11, all COCs other than lead, 
cadmium, and arsenic in surface and subsurface soil were screened from critical PCL 
development.  Lead and cadmium were the only COCs that exceeded critical PCLs in soil 
samples from the Site.  Arsenic was analyzed in sixty soil samples from the Site in specific 
process areas within the former production area and at surface soil sample locations potentially 
affected by atmospheric deposition of particulates from FOP-generated emissions and fugitive 
dust.  No exceedances of the arsenic critical PCL were detected in these soil samples.  Additional 
detailed information regarding the nature and extent of the soil critical PCLE zones identified at 
the Site is provided in Sections 4 and 11.  
 
All groundwater, surface water, and sediment sample data collected as part of the SIR and APAR 
investigation activities were below applicable RALs and RBELs; therefore, no affected property 
areas were identified for these media.  Groundwater samples from one monitoring well (LMW-9), 
located east and cross-gradient from the Class 2 Landfill, exceeded the established groundwater 
to surface water (SWGW) PCL for selenium.  TRRP Rules 30 TAC §350.37(i) and §350.37(f) 
indicate that SWGW PCLs are applicable groundwater PCLs at the point of exposure (POE) where 
groundwater discharges to surface water.  Monitoring well LMW-9 is located approximately 660 
feet upgradient of the point of groundwater discharge into the North Tributary.  An attenuation 
model documented in Appendix 11 demonstrates that the selenium concentration at LMW-9 
would not migrate to this POE.  Based on this evaluation the selenium concentrations observed at 
LMW-9 do not exceed the RAL. Therefore, no groundwater affected property areas were 
identified at the Site. 
 
NAPL Discussion 
 
Non-aqueous phase liquids (NAPL) were not encountered during SIR or APAR investigation 
activities.   
 
Response Actions and Recommendations 
 
Soil 
 
In conjunction with this APAR and in accordance with the aforementioned TCEQ Agreed Order, 
soil and debris associated with a former shooting range berm located adjacent to the South 
Disposal Area have been removed and disposed off-site.  COC concentrations in residual soil 
samples collected after berm removal activities were below applicable critical PCLs (see Section 
4). 
 
The Site will be deed restricted to commercial-industrial land use.  Based on this future land use, 
soil critical PCLs were developed based on commercial-industrial PCLs.  Additional actions are 
required to address areas where COC concentrations (primarily lead) exceed critical PCLs and 
where fill containing some slag material was observed in soils under the Battery 
Receiving/Storage Building.  In compliance with the TCEQ Agreed Order, and upon approval of 
this APAR, a Response Action Plan (RAP) will be prepared to describe proposed response 
actions for those areas.  Although specific response actions will be detailed in the RAP, it is 
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anticipated that soils in the critical PCL exceedance (PCLE) zone areas will likely be addressed 
by a combination of surface soil excavation where vertical impacts are shallow and/or localized, 
capping of other impacted areas, particularly within and near the previously closed landfills, and 
repair of the closed landfill caps, as necessary.  Proposed response actions will likely also include 
excavation/removal and verification sampling of areas of exposed slag and battery chips 
identified during the W&M inspections, including areas on the banks of the western reach of 
Stewart Creek on-site.   
 
Groundwater 
 
Although no affected groundwater areas were identified at the Site as noted above, future 
groundwater monitoring is recommended to evaluate possible future effects on groundwater from 
Site waste management units.  This recommendation includes monitoring of groundwater in the 
vicinity of the Class 2 Landfill in accordance with the previously submitted Class 2 Landfill 
Groundwater Monitoring Plan (PBW, 2013a) upon TCEQ approval.   
 
Stewart Creek Sediments 
 
As noted above, Stewart Creek and the North Tributary sediment sample data collected from the 
Site as part of the SIR and APAR investigations were below applicable PCLs.  These findings are 
consistent with previous creek sediment remediation activities conducted at the Site (see 
Chronology table and discussion in Section 1.2.3).  However, previous investigations described 
therein and in other studies of Stewart Creek (see Section 7) have identified localized lead and 
cadmium hot spots within Stewart Creek sediment downstream of the Site, including adjacent to 
the Former Stewart Creek Wastewater Treatment Plant (FSCWWTP) immediately downstream of 
the Site, approximately near the Dallas North Tollway, and further downstream.  A focused 
evaluation, outside of this APAR, is recommended to address potential localized effects at these 
downstream sediment hot spot areas.  Additional investigations of downstream Stewart Creek 
sediments by others (Southwest Geosciences for the City of Frisco) are planned or underway.  
Following the completion of these additional investigations, it is recommended that potential 
stakeholders (City of Frisco, Exide, and others) collaborate to discuss the investigation results and 
approaches for evaluation/response.   
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1964-2012 Plant in operation GNB/Exide Technologies Lead oxide production (1964-2012) and secondary lead smelting activities (1969-2012).

August 29, 1983 Groundwater Investigation; Frisco, Texas Plant Dames & Moore

Seven borings were advanced in the vicinity of the North Disposal Area and South Disposal Area.  Cores collected from the borings were evaluated 
for geotechnical properties.  Seven monitoring wells were installed within the borings, groundwater was sampled and aquifer testing performed at 

each well.  The study concluded that groundwater was flowing towards and discharging into Stewart Creek at a low flow rate (e.g. 3.1x10-5 to 1.0x10-

8 cm/s).  Slight exceedances of the standards for cadmium (0.01 mg/L) and/or lead (0.13) were noted in three wells.  Additional groundwater 
monitoring was recommended in the report.

1986 Stewart Creek sediment remediation Southwest Laboratories

A Stewart Creek surface water and sediment investigation in 1984 and 1986 indicated elevated concentrations of lead and cadmium in sediment 
samples.  Subsequently, sediments in Stewart Creek were removed by dredging along the portion that lies between the former 5th Street and the BNSF 
railroad.  Three dredging events were performed and the sediments were sampled following each event and evaluated for EP Toxicity for lead and 
cadmium.  The final sampling event data indicated that sediments in the cleanup area were below the cleanup standards of 5.0 mg/L for lead EP 
Toxicity and 1.0 mg/L for cadmium EP Toxicity.

November 16, 1987 RCRA Facility Assessment Texas Water Commission
A RCRA Facility Assessment was issued by the Texas Water Commission (TWC) November 16, 1987.  In the assessment, nine SWMUs were 
identified: (1) Battery Storage Area; (2) Raw Material Storage Area; (3) Slag Landfill; (4) North Disposal Area; (5) South Disposal Area; (6) Stewart 
Creek; (7) Old Drum Storage Area; (8) Stewart Creek Sediment Dredging Waste Pile; and (9) Product Waste Pile.  

May 8, 1991 Phase I RCRA Facility Investigation Lake Engineering, Inc.

The Phase I RCRA Facility Investigation (RFI) was initiated in 1990 and consisted of investigation of several Waste Management Areas (WMAs).  
Waste Management Areas were designated for the purpose of designing a groundwater monitoring system.  Investigative activities included soil and 
groundwater investigations of WMA 1 (North Disposal Area and Slag Landfill), WMA 2 (Battery Storage Area, Raw Material Storage Area, Old 
Drum Storage Area, Product Waste Pile and Oil Leak) and WMA 3 (South Disposal Area); an investigation of WMA 4 (Stewart Creek); and 
delineation of the North Disposal Area and South Disposal Area. The limits of the North Disposal Area and South Disposal Areas were delineated 
during the Phase I RFI by borings around the perimeter and within the units.  The Phase I RFI report, dated May 8, 1991 (Lake, 1991), and the 
Addendum to the Phase I RFI Report dated December 10, 1993 (Lake, 1993) identified lead as the primary COC at the Site, and soil as the primary 
environmental media of concern. The Phase I RFI also concluded that cadmium is present in soils, but at very low concentrations.  

1991-1992 Stream Investigations of Stewart Creek Resource Consultants, Inc.

A study conducted by Resource Consultants in 1991 (RCI, 1991) investigated sediments at one location upstream of the Site and two locations 
downstream relative to the Site.  Cadmium hotspots were indicated in the two samples collected downstream.  Resource Consultants conducted an 
additional study in 1992 (RCI, 1992) that investigated the biotic community in order to classify the stream.  Three sample locations were chosen, with 
one upstream of the Site and two locations downstream of the Site.  Based on the biotic community observed during the study, the stream was 
classified as an intermittent stream.

August 26, 1993 RCRA Facility Investigation Report Notice of Deficiency Texas Water Commission

Following review of the RCRA Facility Investigation Report (Lake, 1991), the Texas Water Commission (TWC) issued a Notice of Deficiency letter 
dated August 26, 1993.  In the Notice of Deficiency, TWC requested additional information and changes to the sampling and statistical methods for 
groundwater and soil background value calculations and comparisons to RFI sample values.  The TWC also requested that Stewart Creek be 
addressed as a separate RFI project from the rest of the facility.  In addition, TWC requested pH analysis for all future groundwater samples and 
additional information regarding the soil properties encountered during the delineations of the South Disposal Area and North Disposal Area.  Various 
other miscellaneous details regarding the investigation were also requested.

December 10, 1993
Addendum to the RCRA Facility Investigation for GNB Incorporated; 

Frisco, Texas
Lake Engineering, Inc.

The RFI addendum was submitted in response to the TWC Notice of Deficiency letter dated August 26, 1993 (TWC, 1993).  The addendum provided 
additional information as requested by TWC, including a rationale of using MCLs and the Superfund cleanup guidelines in lieu of background values; 
additional information regarding the soil properties encountered during the North Disposal Area and South Disposal Area delineations, and other 
investigation details as requested by the TWC.  

June 3, 1994 Phase I RFI Report and Addendum Approval
Texas Natural Resource Conservation 

Commission

The Texas Natural Resource Conservation Commission (TNRCC) approved the Phase I RFI report and Addendum in correspondence dated June 3, 
1994, and requested a Phase II RFI to conduct additional investigation at the former railroad culvert down-gradient of the Slag Landfill; along the 
railroad spur south of the North Disposal Area; at the closed battery storage area; in the vicinity of the acid sump located in the Battery Breaker 
Building; in the vicinity of the South Disposal Area; and in the Truck Staging Area.  In addition, TNRCC requested that the soil cap over the North 
Disposal Area be evaluated for integrity.

August 30, 1995 Notification of On-Site Class II Industrial Waste Landfill RMT/Jones & Neuse, Inc.

Prior to construction of the on-Site Class II landfill, a notification was prepared and submitted during 1995 by RMT/JN that included specifications of 
the landfill design, waste composition, site geology, a groundwater monitoring plan, and a closure and post closure care plan.  To characterize the site 
geology, eighteen soil borings were collected and lithologically described by a geologist.  Monitoring wells were installed within nine of the soil 
borings.  Slug tests were performed in four wells and a pump test was performed in LMW-17.  One groundwater elevation gauging event was 
conducted.  The geologic assessment indicated the presence of limited sand and gravel lenses in the south to southwest portion of the landfill area.  
The groundwater elevation gauging event indicated a hydrogeologic gradient to the southwest towards the North Tributary.  
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May 1996 Stewart Creek Final Phase II RFI Report; GNB Technologies; Frisco, Texas RMT/Jones & Neuse, Inc.

The Stewart Creek Phase II investigation was performed in accordance with a work plan approved by TNRCC on January 29, 1996.  Eighty sediment 
samples were collected and analyzed for lead and cadmium during 1995.  In addition, 20 background sediment samples were collected upstream of the 
former 5th Street on Stewart Creek and Cottonwood Creek, which is a creek that feeds into Stewart Creek.  Twenty-six sediment samples were 
collected in areas of accumulated sediment along Stewart Creek during February 1996.  Sixteen sediment sample results reported in the Phase I RFI 
report (Lake, 1991) were also included in the Stewart Creek Final Phase II Report.  Sediment sample locations ranged from the main plant area to the 
Stewart Creek West WWTP, which is located downstream of the Site.  Based on sampling results, the report recommended further study of the 
Stewart Creek segment between the former 5th Street and the 7700-foot marker. 

August 1998 Phase II RFI JD Consulting, Inc.

A Phase II RFI was conducted by JD Consulting, Inc. (JDC) in June 1998, pursuant to a work plan prepared by RMT/Jones and Neuse (RMT/JN. 
1994), modified by letter dated September 24, 1995 (GNB, 1995), and approved, with modifications, by the TNRCC on February 27, 1998.  The 
Phase II RFI addressed the areas referenced in the TNRCC’s June 3, 1994 correspondence, which approved and noted deficiencies in the Phase I and 
Phase I RFI Addendum that were to be addressed in the Phase II RFI.  Investigative activities included soil sampling at the truck staging area, the 
railroad spur, and the area adjacent to monitoring well B7R (Figure 1B).  Further delineation of the lateral extent of soil COC concentrations above 
applicable regulatory standards at the South Disposal Area and development of a Corrective Measures Study were also addressed in the Phase II RFI 
for the South Disposal Area.  Several exceedances of the lead investigation limit of 500 mg/kg were encountered in surface soil samples, including in 
the area adjacent to B7R, at the railroad spur area, and the South Disposal Area.  Subsurface soil exceedances for lead were noted in the railroad spur 
area and the South Disposal Area.  

August 1998 Human Health and Ecological Risk Assessment JD Consulting, Inc.

Stewart Creek was addressed as a separate project from the Phase II RFI pursuant to a TNRCC request dated September 6, 1993.  The Human Health 
and Ecological Risk Assessment (HHERA) and Corrective Measures Study for Stewart Creek (JDC, 1998b) were submitted to the TNRCC on August 
5, 1998.  This study included an evaluation of Stewart Creek sediment and surface water data from several investigations, including the Phase I RFI 
(Lake, 1991), the Phase II RFI (JDC, 1998a), additional sediment sampling performed by RMT/JN in 1995 and 1996 and the Stewart Creek Final 
Phase II (RMT/JN, 1996).  The study area for the HHERA included portions of Stewart Creek at the facility area and areas downstream of the facility.  
The study concluded that the levels of cadmium and lead in surface water do not pose a risk to ecological or human receptors.  The sediments within 
the facility boundaries, however, pose a potential risk to human and ecological receptors.  In addition, the study noted that cadmium and lead levels at 
four locations downstream of the facility boundary (6,500 ft, 7,000 ft, 7,200 ft, and 7,600 feet downstream of the former 5th Street) may also pose an 
ecological risk and warranted further investigation.  A Corrective Measures Study was recommended for the on-Site sediments.  

January 13, 2000 Acceptance Closure for Four Solid Waste Management Units
Texas Natural Resource Conservation 

Commission

The TNRCC issued a letter dated January 13, 2000, that approved closure for the following SWMUs: the former Battery Storage Area, Old Drum 
Storage Area, Stewart Creek Dredging Waste Pile and the Product Waste Pile.  The letter stated that each SWMU was closed according to the closure 
plans approved by the TNRCC.  

July 2000 Stewart Creek Corrective Measures Implementation Report JD Consulting, Inc.

As a result of the HHERA described above, an approximate 2,800-foot stretch of the creek sediments was remediated to standards for lead and 
cadmium approved by the TNRCC (91 milligrams per kilogram [mg/kg] for lead and 4.23 mg/kg for cadmium).  The remediation was carried out by 
first removing visible slag “buttons” from the creek bed and banks, then excavating the soils at an average depth of 1ft.  Soils were excavated to 
deeper depths as needed based on the extent of slag presence in the soil.  Excavated soil was screened for recoverable slag fragments, which were 
recycled in the blast furnace at the facility.  Remaining soil was stockpiled and sampled for TCLP analysis for lead and cadmium.  Most samples 
passed the criteria for Class II waste; the samples that did not pass the criteria were treated until they passed.  Some stockpiled material was tested for 
SPLP lead and cadmium for potential re-use as intermediate fill in the active Class 2 landfill at the facility.  The TNRCC approved the reuse proposal 
on November 8, 1999.  The material that met the re-use criteria were stored in the Class 2 landfill, while the material that did not meet the re-use 
criteria but met or was treated to meet the Class 2 waste criteria was disposed of off-site in an appropriate landfill.  

July 15, 2003
Leaking Petroleum Storage Tank (LPST) Case Closure of Subsurface 

Release of Hydrocarbons at G.N.B. Technologies Facility
Texas Commission on Environmental Quality

A diesel oil release residue was discovered in April 1988 during the construction of the retaining wall adjacent to Stewart Creek.  Details of the 
discovery and subsequent remedial actions are provided in a letter by Lake Engineering to the Texas Water Commission (Lake, 1988).  Following 
discovery of the residue, a pump and mobile storage tank were immediately installed.  Three test holes were advanced to determine the extent of 
residue; residue was not detected in any of the holes.  To enhance collection of residue, an oil recovery sump and intercept trenches were constructed.  
TCEQ issued a letter dated July 15, 2003, certifying that the former diesel fuel release (LPST ID No. 106075) had met site closure requirements and 
that no further action was necessary.  

2009-2011 TCEQ and EPA Inspections
Texas Commission on Environmental Quality and 
United States Environmental Protection Agency

TCEQ and EPA performed multiple inspections of the Site.  Key investigations are listed in Table 1C.

March 29, 2011 Suspect Slag Sampling Report; Stewart Creek - West Segment W&M Environmental

W&M Environmental conducted a visual survey of the western reach of Stewart Creek from the Battery Receiving/Storage Building to the BNSF 
railroad.  Suspected slag samples collected from the banks of the creek were photographed and evaluated for Pb, Ca, and Fe to develop a visual 
criteria for identifying suspected slag in the field.  Ca and Fe were evaluated to differentiate between Pb slag and limestone fragments. Based on 
analytical results and the resultant visual criteria, slag occurrences were observed along the majority of the study area on both sides of the creek but 
were noted to occur more frequently along the central portion and eastern portions of the study area.  
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August 1, 2011 RCRA Section 3013(a) Administrative Order United States Environmental Protection Agency

The Administrative Order was issued on August 1, 2011 (Docket No. RCRA 06-2011-0966; re-designated by EPA as Docket No. RCRA 06-2012-
0966), following an EPA inspection on December 14-18 2009 and March 29, 2010 and review of historical documents.  EPA concluded that there 
was potential soil, groundwater, sediment and surface water contamination resulting from the activities at the facility and issued the Administrative 
Order.  The Administrative Order ordered Exide to submit to EPA a workplan that proposed sampling and analysis.  A sampling and analysis 
workplan was prepared by Conestoga-Rovers and submitted November 2011.  The Site Investigation (PBW, 2012), detailed below, addressed areas 
noted as potential areas of concern in the Administrative Order.  Additional details of the Administrative Order are provided in Table 1C.

October 7, 2011 Geotechnical Engineering Report Rone Engineering

A geotechnical study was performed in 2011 in the general area of WMA 1 (North Disposal Area and Slag Landfill) to support the engineering design 
for a series of buildings and upgrades to existing facility structures proposed at the time of the report.  The lithologic information obtained from the 
borings drilled for this investigation was used in support of Site hydrogeologic evaluation and for the development of geologic cross-sections in this 
APAR.  

December 28, 2011 North and South Disposal Areas Evaluation W&M Environmental

W&M conducted a visual inspection of the North Disposal Area and the South Disposal Area to assess the condition of the soil caps and to inspect for 
suspected slag on the ground surface within each area.  The study identified limited areas of exposed slag and/or battery chips in the South Disposal 
Area as well as isolated occurrences of slag on the ground surface to the north and east of the area.  The study also noted cracks in the soil above the 
South Disposal Area, but no slag or battery chips were identified in the areas of cracking.  In the North Disposal Area, exposed slag was noted within 
materials storage areas and areas of heavy vehicular traffic in the southern portion of the area.  In addition, isolated occurrences of slag were noted 
along the North Tributary, the railroad spur, and in the north wooded area.

July 12, 2012 Site Investigation Report Pastor, Behling & Wheeler, LLC

The SIR investigation was performed in accordance with a Sampling and Analysis Work Plan prepared by Conestoga-Rover Associates, submitted 
November 2011, and approved by the EPA by email on December 2, 2011, and pursuant to Paragraph 33 of the AOC for the Site, dated May 2, 2012.  
An investigation of soil, groundwater, surface water, and sediment was conducted to evaluate the nature, location, extent, direction, and rate of 
movement of any hazardous wastes and/or hazardous constituents which are present at or have been released at the facility.  Soil samples were 
collected from the North Disposal Area, Slag Landfill, the Raw Material Storage Area, South Disposal Area, Boneyard, Bale Stabilization Area, 
Crystallization Unit Frac Tank area, Stewart Creek Corridor, and the Shooting Range Berm.  Sediments were sampled in Stewart Creek and the North 
Tributary, and surface water was sampled in Stewart Creek.  Two surface water gauging stations were installed along Stewart Creek and three 
monthly gauging events of the surface water and groundwater wells were performed.  A groundwater investigation was also conducted during the SIR 
investigation, which included the installation of two background wells to the east of the Site and sampling of eleven existing wells in order to evaluate 
groundwater conditions downgradient of WMA 1 (the closed North Disposal Area and Slag Landfill), WMA 2 (the closed Battery Storage Area, Raw 
Material Storage Area, the closed Old Drum Storage Area, the closed Product Waste Pile and the Former Diesel Fuel Tank leak area) and WMA 3 
(South Disposal Area).  The report recommended additional investigation at the Raw Material Storage Area and the Stewart Creek Flood Wall at a 
creek-side sample location adjacent to the Battery Storage/Receiving Building.

Effective February 10, 2013 Agreed Order; Docket No. 2011-1712-IHW-E Texas Commission on Environmental Quality

The TCEQ Agreed Order was entered effective February 10, 2013, between TCEQ and Exide.  The Agreed Order ordered Exide to prevent disposal of 
waste in the active Class 2 landfill that exceeds LDR Treatment Standards; to submit a groundwater monitoring plan for the active landfill; to submit 
an APAR to address areas of concern identified in the May 6, 2011 TCEQ inspection; to submit an APAR for the RCRA Facility Investigation units 
listed in RCRA HW Permit No. 50206, PS IX.C. and any new areas identified by previous EPA and TCEQ investigations; to dispose of the berm 
material near the west side of the South Disposal Area;  to prevent release of untreated slag and refractory brick from the Slag Treatment Building; 
and to ensure integrity of and maintain the cover of the South Disposal Area. 

May 2013 Wall Seepage Project; Retaining Wall at Stewart Creek W&M Environmental

W&M prepared a report detailing the procedures of the French drain installation along the flood wall.  The French drain was installed to prevent 
seepage along the creek side of the flood wall, which had been previously observed.  In the fall of 2012, W&M installed a French drain from the 
eastern edge of the Slag Treatment Building to the southeast corner of the Battery Storage/Receiving Building.  The installation was completed in 
roughly 100-foot sections.  First, the concrete was broken and the soil excavated.  The soil was stockpiled on polyethylene sheeting and covered 
nightly with additional sheeting.  Next, the wall footing was sealed with asphaltic sealer and a 40 ml HDPE liner.  Then, a 4-inch PVC underdrain was 
installed and surrounded by crushed stone and the concrete replaced.  In addition, collection sumps were installed at the west end of the wall: one to 
collect liquids from the new underdrain system and another to collect surface runoff.  The excavated soil was sampled and characterized for disposal 
off-site, by manifest, in an appropriate landfill.  

January - May 2013 Affected Property Assessment Pastor, Behling & Wheeler, LLC
Pursuant to the Agreed Order effective February 10, 2013, PBW conducted an affected property assessment of potentially affected media at the Site 
during January - May 2013.  Media that were investigated included soil, groundwater, and Stewart Creek and the North Tributary surface water and 
sediments.  Further details are provided in this report.
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  Check here if no specialized submittals in this report 
 

 

If included, 
specify section 

or appendix 
Ecological Risk Assessment 

Reasoned justification, expedited stream evaluation, Tier 2 or 3 ecological risk 
assessment, and/or proposal for ecological services analysis 

Tier 2 
SLERA; 
Section 9 

Statistics 
Calculated site-specific background concentrations Appendix 8 
Used alternate statistical methods to determine proxy values for non-detected results 
(§350.51(n))  
Calculated representative concentrations (§350.79(2)) for remedy decision  

Analytical Issues 
Used SQL for assessment or critical PCL instead of the MQL (§350.51(d)(1)) or 
PCL (§350.79)  
The MQL of the analytical method exceeds assessment levels/critical PCLs 
(§350.54(e)(3)) Section 10 

Human Health/Toxicology 
Variance to exposure factors approved by TCEQ Executive Director (§350.74(j)(2))  
Developed PCLs based on alternate exposure areas  

Evaluated non-standard exposure pathway (e.g., agricultural, contact recreation, etc)  

contact 
recreation; 
Appendix 9 

Combined exposure pathways across media for simultaneously exposed populations 
(§350.71(j))  
Adjusted PCLs due to residual saturation, cumulative risk, hazard index, aesthetic 
concerns, or theoretical soil vapor  
Utilized non-default human health RBELs to calculate PCLs (includes use of non-
default parameters, toxicity factors not published in rule, etc.) (§350.51(l), §350.73, 
§350.74)  
Calculated Tier 2 or 3 RBELs/PCLs or TSCA levels for polychlorinated biphenyls, 
or calculated Tier 2 or 3 RBELS/PCLs for cadmium, lead, dibenzo-p-dioxins, 
dibenzofurans, and/or polycyclic aromatic hydrocarbons  
Calculated Tier 1, 2, or 3 total petroleum hydrocarbon (TPH) PCLs Appendix 9 
Developed sediment/surface water human health RBELs and PCLs Appendix 9 

Fate and Transport  
Used or developed groundwater to surface water dilution factors   
Calculated Tier 2 PCL  Appendix 9 
Calculated Tier 3 PCL   

Groundwater Issues 
Conducted aquifer test, classified Class 3 groundwater, or determined non-
groundwater bearing unit (saturated soil) Appendix 7 
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1.0 PROPERTY INFORMATION 
 

1.1 Physical Location 
 

1.1.1 Property Location and Land Use 
 
The Exide Technologies (Exide) Frisco Recycling Center (FRC) is a former battery recycling and 
secondary lead smelting facility located at 7471 South 5th Street in Frisco, Collin County, Texas.  This 
Affected Property Assessment Report (APAR) addresses assessment activities conducted at the FRC 
Former Operating Plant (FOP, or the Site), an approximate 87-acre tract consisting of the FRC’s former 
operational areas, two closed pre-RCRA landfills (North Disposal Area and South Disposal Area), one 
closed Class 2 landfill (the Slag Landfill), one active Class 2 landfill, and other ancillary facilities (Figure 
1A.1).  The current and anticipated future land use of the on-site property is commercial-industrial.  The 
FOP encompasses all areas assessed in the Site Investigation Report (SIR) prepared by Pastor, Behling & 
Wheeler, LLC (PBW) and submitted to the United States Environmental Protection Agency (EPA) on 
July 12, 2012.    
 
Land immediately adjacent to the FOP primarily consists of undeveloped portions of the FRC property 
designated as the “Undeveloped Buffer Property” (Figure 1A.1).  An affected property assessment of the 
Undeveloped Buffer Property is being conducted concurrently with the FOP investigation, and an APAR 
for the Undeveloped Buffer Property will be submitted separately from this APAR.  Land immediately 
adjacent to the FOP includes the following properties:  
 

 West:  Undeveloped Buffer Property and the St. Louis-San Francisco Railroad (owned by BNSF); 
 
 North:  Undeveloped Buffer Property, an aggregates facility, an automotive repair facility, an  

equipment/automotive yard, a batting cage facility, a heating and air conditioning facility, other 
commercial properties, and residential properties; 
 

 Northeast:  An automotive repair facility and a plumbing supply facility;  
 

 East:  Undeveloped Buffer Property; and 
 

 South:  Undeveloped Buffer Property. 

 
Land surrounding the properties immediately adjacent to the FOP includes both residential and 
commercial-industrial properties (Figure 1A.1). 
 

1.1.2 Topography 
 
The Site is located within a shallow valley created by the drainages of two intermittent streams that flow 
in a general east to west direction through the Site.  The on-site streams include Stewart Creek, which 
runs along the south side of the former production area, and an unnamed tributary of Stewart Creek (the 
“North Tributary”), which runs north of the North Disposal Area and the Slag Landfill (Figure 1A.1).  
The confluence of these streams occurs northwest of the FOP’s former production area.   
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In general, the ground surface at the Site slopes toward Stewart Creek or the North Tributary.  Based on 
survey data from the Site, ground surface elevations range from approximately 685 feet above mean sea 
level (msl) in the southeastern portion of the Site at an outcrop of the Austin Group (the “Austin Chalk”) 
to approximately 610 feet msl at Stewart Creek near the western boundary of the Site.  
 
According to the 2009 Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map for 
Collin County, Texas, areas of the Site along Stewart Creek and the North Tributary are located within 
the 100-year flood plain (FEMA, 2009) (Figure 1A.2).  A flood wall was constructed between the former 
production area and Stewart Creek in 1988 to reduce the potential for flooding in this area.   
 

1.1.3 Weather 
 
The average annual rainfall in the Dallas area is highly variable, ranging from less than 20 inches per year 
to more than 50 inches per year, with the largest amount of monthly precipitation occurring in May and 
October.  Periods of rainy weather typically last for one to two days.  Thunderstorms occur throughout the 
year, but are most common during the spring.  During the summer, daily high temperatures frequently 
exceed 100 degrees Fahrenheit (oF) and daily lows are generally less than 80oF.  Summer hot spells are 
typically 3 to 5 days in duration, broken up by periods of thunderstorm activity.  Winters are mild, with 
short periods of extreme cold. (NOAA, 2013) 
 
The Texas Commission on Environmental Quality (TCEQ) has published wind rose diagrams for the 
Dallas-Fort Worth area using wind data obtained from the EPA for the years 1984-1992 (TCEQ, 2013a).  
The TCEQ wind rose diagrams indicate that the prevailing wind direction in the area is toward the north 
during each month of the year.  Southerly (south to north) winds are particularly dominant during spring, 
summer, and fall months.  Northerly winds are common in winter, but still occur less frequently than 
southerly winds during that period.      
 

1.2 Affected Property and Sources of Release 
 

1.2.1 History and Operations 
 
Burrs Metals constructed the FRC facility and began operations in approximately 1964 to produce lead 
oxide.  In approximately 1969, battery recycling operations began at the facility.  Since 1969, the FRC 
has recycled spent automobile and industrial batteries and other lead-bearing scrap materials to produce 
lead, lead alloys, and lead oxide.  Exide purchased the facility in 2000 from Gould National Batteries, Inc. 
(GNB) and operated the plant until its closure in November 2012.  Demolition of on-site buildings is 
being conducted in accordance with the Decontamination and Demolition Work Plan (PBW/RSI, 2013a), 
the last revision of which was submitted to the TCEQ on January 25, 2013.  Currently, demolition of most 
on-site buildings has been completed. 
 
A RCRA Hazardous Waste Permit for the FRC (RCRA HW Permit No. 50206) was originally issued to 
GNB on May 24, 1988 (Exide, 2001).  The RCRA HW Permit was reissued to Exide on March 30, 2001.  
The permit authorized the FRC to store and process lead-acid batteries and other lead-bearing materials in 
two permitted units:  The Battery Receiving/Storage Building (RCRA HW Permit Unit No. 001) and the 
Raw Material Storage Building (RCRA HW Permit Unit No. 002).  Both permitted units are located 
within the former production area at the Site (Figure 1A.1).  Closure activities for the two permitted units 
are ongoing in conformance with closure requirements in the RCRA Permit, discussions with TCEQ 
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personnel, and procedures detailed in the Decontamination and Demolition Work Plan (PBW/RSI, 
2013a). 
 
Additional structures located within the former production area include the Battery Breaker Building, 
Slag Treatment Building, Maintenance Building, Blast Furnace Building (formerly housed the blast 
furnace and reverberatory furnace), an oxide production facility (Oxide Building), refining operations 
(Refines and Shipping), a wastewater treatment facility, an administrative building, and other ancillary 
facilities (Figure 1A.1).  Site facilities located outside of the former production area include a storm water 
retention pond, Crystallization Unit (used in wastewater treatment process), two closed pre-RCRA 
landfills (North Disposal Area and South Disposal Area), one closed Class 2 landfill (the Slag Landfill), 
an active Class 2 landfill (the Class 2 Landfill), a former City of Frisco fire training facility, and a former 
shooting range berm.     
 
The processes used at the FRC were typical of the secondary lead recycling industry (Lake, 1991; 
RMT/JN, 1995; Exide, 2001; TCEQ, 2011b).  Batteries and other lead-bearing scrap received by the FRC 
were initially stored in the Battery Receiving/Storage Building.  The batteries were transferred to the 
Battery Breaker Building, where they were shredded or crushed.  Lead-bearing materials were separated 
from the polypropylene and hard rubber components of the batteries using a vibrating table and water 
baths located in the Battery Breaker Building.  The lead-bearing components of the batteries were rinsed 
and temporarily stored with other lead-bearing scrap in the Raw Material Storage Building.  This material 
was taken from the Raw Material Storage Building and was typically fed to the reverberatory furnace via 
a front end loader.  Slag from the reverbatory furnace and drosses from refining operations were used as 
feed for the blast furnace.  From the furnaces, refining kettles received the lead for preparing lead bullion.  
Slag from the blast furnace was periodically taken by front end loader to the Slag Treatment Building, 
where it was crushed, screened, and mixed with water and a stabilization agent to chemically fix the 
remaining lead content.  Treated slag was disposed on-site in the Class 2 Landfill or was sent off-site for 
disposal.     
 
Process wastewater previously generated at the Site was treated in the on-site wastewater treatment 
facility and then discharged to the North Texas Municipal Water District sanitary sewer.   
 
Storm water control features within the former production area include a concrete slab cover, a retention 
wall/flood wall, and a French drain system that route storm water to the storm water retention pond 
located south of Stewart Creek via a conduit passing over the creek.  The ground surface within the 
former production area slopes toward the retention wall/flood wall and storm water retention pond 
conduit.  Water within the retention pond is treated and then discharged to the North Texas Municipal 
Water District sanitary sewer.  The Site is permitted by the TCEQ to discharge water from the retention 
pond to Stewart Creek, but this has not occurred since approximately 2009.  Runoff from areas outside of 
the former production area flows into Stewart Creek or the North Tributary.   
 

1.2.2 Project Overview 
 
This APAR describes the methods, findings, and results of investigation activities performed at Exide’s 
FRC FOP in accordance with the TCEQ Agreed Order effective February 10, 2013 (Docket No. 2011-
1712-IHW-E).  This APAR constitutes a revision of the SIR (PBW, 2012a) prepared by PBW and 
submitted to the EPA on July 12, 2012, and incorporates the outstanding requirements of Exide under the 
Administrative Order on Consent (AOC) entered into by Exide and the EPA effective May 2, 2012 
(original Docket No. RCRA 06-2011-0966; re-designated by EPA as Docket No. RCRA 06-2012-0966) 
that were incorporated into the Agreed Order, namely the requirements regarding (i) finalization of the 
implementation of the requirements of the revised Sampling and Analysis Work Plan (Work Plan) 
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prepared by Conestoga Rovers & Associates (CRA) and approved by the EPA on December 2, 2011 and 
(ii) revision and finalization of the SIR.  The SIR addressed requirements and goals outlined in the Work 
Plan and included a summary of actions taken to comply with the AOC and an evaluation/comparison of 
sample data to appropriate Texas Risk Reduction Program (TRRP) protective concentration levels (PCLs) 
or risk-based exposure limits (RBELs), as applicable.  Per the TCEQ Agreed Order, data and findings 
presented in the SIR have been incorporated into this APAR.   
 

1.2.3 Previous Investigations 
 
Since 1983, multiple investigations have been conducted to characterize the Site soil, groundwater, 
surface water, and sediments, and evaluate the presence of Chemicals of Concern (COCs) in these media.  
Available historical data from these investigations are included in Appendix 17.  Where historical data 
indicated PCL exceedances, additional investigation was conducted in those areas.  However, historical 
data were not used to delineate PCL exceedances.  PCL exceedances were delineated through sampling 
activities conducted in connection with the SIR or the APAR investigation of the Site.  A summary of key 
historical documents is described below, with additional documents and information provided in Table 
1C.  
 
Groundwater Investigation, Frisco, Texas Plant, Dames and Moore, 1983 (D&M, 1983). 
D&M conducted a groundwater investigation in the vicinity of the North Disposal Area and the South 
Disposal Area in 1983.  For the investigation, seven cores were collected for geotechnical testing and  
monitoring wells were installed within the geotechnical borings.  In-situ permeability tests were 
performed within and groundwater samples were collected from the monitoring wells.  The study 
concluded that groundwater was flowing toward and discharging into Stewart Creek and its tributaries at 
a low flow rate (e.g., 3.1x10-5 to 1.0x10-8 cm/sec).   
 
Water and Sediment Tests, GNB Lead Plant, Southwestern Laboratories, 1986a (SWL, 1986a). 
Stream Sediment Tests; GNB, Inc. Plant, Southwestern Laboratories, 1986b (SWL, 1986b). 
Stream Sediment Test; GNB, Inc. Plant, Southwestern Laboratories, 1986c (SWL, 1986c). 
Stream Sediment Tests, GNB, Nc. Plant, Southwestern Laboratories, 1986d (SWL, 1986d). 
Water and stream sediment tests were performed in early 1986 by Southwest Laboratories at twenty-eight 
locations along the North Tributary and Stewart Creek from the former 5th Street (now Eagan Drive) to 
the BNSF railroad (SWL, 1986a).  These tests were designed as a follow-up sampling event to soil and 
surface water tests performed by Southwest Laboratories during 1984 that indicated elevated 
concentrations in four soil sediment samples of lead and cadmium.  The surface water and sediment 
sampling results of the 1986 sampling event indicated four stream sediment samples exceeded the criteria 
of 5 mg/L of for leachable lead (toxicity using EP Toxicity procedure) and/or 1 mg/L for leachable 
cadmium (SWL, 1986a).  Dredging activities of Stewart Creek sediments were performed during 1986 
along the segment from the plant area to the BNSF railroad.  Three dredging events were performed and 
sediments were sampled following each event and evaluated for EP Toxicity for lead and cadmium 
(SWL, 1986b, 1986c and 1986d).  The final sediment sampling event data (SWL, 1986d) indicated that 
sediments in the cleanup area were below the cleanup standards of 5.0 mg/L for lead EP Toxicity and 1.0 
mg/L for cadmium EP Toxicity. 
 
RCRA Facility Assessment, Texas Water Commission, 1987 (TWC, 1987). 
A RCRA Facility Assessment was issued by the Texas Water Commission (TWC) on November 16, 
1987.  In the assessment, nine Waste Management Units (WMUs) were identified: (1) Battery Storage 
Area; (2) Raw Material Storage Area; (3) Slag Landfill; (4) North Disposal Area; (5) South Disposal 
Area; (6) Stewart Creek; (7) Old Drum Storage Area; (8) Stewart Creek Sediment Dredging Waste Pile; 
and (9) Product Waste Pile.   
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Phase I RCRA Facility Investigation, Lake Engineering, 1991 (Lake, 1991). 
The Phase I RCRA Facility Investigation (RFI) was initiated in 1990 and consisted of the investigation of 
several Waste Management Areas (WMAs).  WMAs were designated for the purpose of designing a 
groundwater monitoring system.  Investigative activities included soil and groundwater investigations of 
WMA 1 (North Disposal Area and Slag Landfill), WMA 2 (Battery Storage Area, Raw Material Storage 
Area, Old Drum Storage Area, Product Waste Pile, and Oil Leak) and WMA 3 (South Disposal Area); an 
investigation of WMA 4 (Stewart Creek); and delineation of the North Disposal Area and South Disposal 
Area.  The limits of the North Disposal Area and South Disposal Area were estimated during the Phase I 
RFI by borings around the perimeter of and within the landfills.  The Phase I RFI report, dated May 8, 
1991 (Lake, 1991), and the Addendum to the Phase I RFI Report dated December 10, 1993 (Lake, 1993) 
identified lead as the primary COC at the Site, and soil as the primary environmental medium of concern. 
The Phase I RFI also concluded that cadmium is present in soils, but at very low concentrations.   
 
The Texas Natural Resource Conservation Commission (TNRCC) approved the Phase I RFI report and 
Addendum in correspondence dated June 3, 1994, and requested a Phase II RFI to conduct additional 
investigation at the former railroad culvert down-gradient of the Slag Landfill; along the railroad spur 
south of the North Disposal Area; at the closed battery storage area; in the vicinity of the acid sump 
located in the Battery Breaker Building; in the vicinity of the South Disposal Area; and in the Truck 
Staging Area.  The TNRCC also requested that the Phase II workplan propose remediation of the areas of 
thinned cover at the North Disposal Area.   
 
Stream Investigation; Stewart Creek; Collin County, Texas, Resource Consultants, 1991 (RC, 1991). 
Stream Investigation; Stewart Creek; Collin County, Texas, Resource Consultants, 1992 (RC, 1992). 
A study conducted by Resource Consultants in 1991 (RCI, 1991) investigated sediments and surface 
water at one location upstream of the Site and two locations downstream of the Site.  Cadmium hotspots 
were indicated in the two sediment samples collected downstream.  Resource Consultants conducted an 
additional study in 1992 (RCI, 1992) that investigated the biotic community in order to classify the 
stream.  Three sample locations were chosen, with one upstream of the Site and two locations 
downstream of the Site.  Based on the biotic community observed during the study, the stream was 
classified as an intermittent stream. 
 
RCRA Facility Investigation (RFI) Report Notice of Deficiency, Texas Water Commission, 1993 (TWC, 
1993). 
Following review of the RCRA Facility Investigation Report (Lake, 1991), the TWC issued a Notice of 
Deficiency letter dated August 26, 1993.  In the Notice of Deficiency, TWC requested additional 
information and changes to the sampling and statistical methods for groundwater and soil background 
value calculations and comparisons to RFI sample values.  The TWC also requested that Stewart Creek be 
addressed as a separate RFI project from the rest of the facility.  The TWC also requested pH and sulfate 
analysis for future groundwater samples and additional information regarding the soil properties 
encountered during the delineations of the South Disposal Area and North Disposal Area.  Various other 
details regarding the investigation were also requested. 
 
Addendum to the RCRA Facility Investigation for GNB Incorporated; Frisco, Texas, Lake Engineering, 
Inc. (Lake, 1993). 
The RFI addendum was submitted in response to the TWC Notice of Deficiency letter dated August 26, 
1993 (TWC, 1993).  The addendum provided additional information as requested by TWC, including a 
rationale of using MCLs and the Superfund cleanup guidelines in lieu of background values, additional 
information regarding the soil properties encountered during the North Disposal Area and South Disposal 
Area delineations, and other investigation details as requested by the TWC.   
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Notification of On-site Class 2 Industrial Waste Landfill, RMT/Jones & Neuse, Inc., 1995 (RMT/JN, 
1995). 
Prior to construction of the on-site Class 2 Landfill located near the northern boundary of the FOP, a 
notification was prepared and submitted during 1995 by RMT/JN that included specifications of the 
landfill design, waste composition, landfill-area geology, a groundwater monitoring plan, and a closure 
and post-closure care plan.  To characterize the landfill-area geology, eighteen soil borings were 
completed and lithologically described by a geologist.  Monitoring wells were installed within nine of the 
soil borings.  Slug tests were performed in four wells and a pumping test was performed in LMW-17.  
One groundwater elevation gauging event also was conducted.  The geologic assessment indicated the 
presence of limited sand and gravel lenses in the south to southwest portion of the landfill area.  The 
groundwater elevation gauging event indicated a hydrogeologic gradient to the southwest toward the 
North Tributary.   
 
Stewart Creek Final Phase II RFI Report; GNB Technologies; Frisco, Texas, RMT/Jones & Neuse, Inc., 
1996 (RMT/JN, 1996). 
The Stewart Creek Phase II investigation was performed in accordance with a work plan approved by 
TNRCC on January 29, 1996.  Ninety-eight sediment samples had been previously collected and analyzed 
for lead and cadmium during 1995.  Twenty background sediment samples were also collected upstream 
of the former 5th Street on Stewart Creek and Cottonwood Creek, which is a creek that feeds into Stewart 
Creek.  Twenty-six sediment samples were collected in areas of accumulated sediment along Stewart 
Creek during February 1996.  Sixteen sediment sample results reported in the Phase I RFI report (Lake, 
1991) were also included in the Stewart Creek Final Phase II Report.  Sediment sample locations ranged 
from the main plant area to the Stewart Creek West Wastewater Treatment Plant, which is located 
downstream of the Site.  Based on sampling results, the report recommended further study of the Stewart 
Creek segment between the former 5th Street and the 7700-foot marker.  
 
Human Health and Ecological Risk Assessment, JD Consulting, Inc., 1998 (JDC, 1998b). 
Stewart Creek was addressed as a separate project from the Phase II RFI pursuant to a TNRCC request 
dated September 16, 1993.  The Human Health and Ecological Risk Assessment (HHERA) and 
Corrective Measures Study for Stewart Creek (JDC, 1998b) were submitted to the TNRCC on August 5, 
1998.  This study included an evaluation of Stewart Creek sediment and surface water data from several 
investigations, including the Phase I RFI (Lake, 1991), the Phase II RFI (JDC, 1998a), additional 
sediment sampling performed by RMT/JN in 1995 and 1996 and the Stewart Creek Final Phase II 
(RMT/JN, 1996).  The study area for the HHERA included portions of Stewart Creek at the facility area 
and areas downstream of the facility.  The study concluded that the levels of cadmium and lead in surface 
water did not pose a risk to ecological or human receptors, but that the sediments within the facility 
boundaries posed a potential risk to human and ecological receptors.  In addition, the study noted that 
cadmium and lead levels at four locations downstream of the facility boundary (6,500 ft, 7,000 ft, 7,200 
ft, and 7,600 feet downstream of the former 5th Street) may also pose an ecological risk and warranted 
further investigation.  A Corrective Measures Study for on-site sediments was included in the report as a 
separate section.  Implementation was carried out in accordance with the Corrective Measures Study and 
a report dated July 13, 2000 was submitted to the TNRCC (See JDC, 2000 below for further details).   
 
Phase II RFI, JD Consulting, Inc., 1998 (JDC, 1998a). 
A Phase II RFI was conducted by JDC in June 1998 and submitted to the TNRCC in August 1998, 
pursuant to a work plan prepared by RMT/Jones and Neuse (RMT/JN. 1994), modified by letter dated 
September 24, 1995 (GNB, 1995), and approved, with modifications, by the TNRCC on February 27, 
1998.  The Phase II RFI addressed the areas referenced in the TNRCC’s June 3, 1994 correspondence, 
which approved and noted deficiencies in the Phase I and Phase I RFI Addendum that were to be 
addressed in the Phase II RFI.  Investigative activities included soil sampling at the railroad spur and in 
the vicinity of the Truck Staging Area (Figure 1B).  Further delineation of the lateral extent of soil COC 
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concentrations above applicable regulatory standards at the South Disposal Area and development of a 
Corrective Measures Study were also addressed in the Phase II RFI for the South Disposal Area.  Several 
exceedances of the lead investigation limit of 500 mg/kg were encountered in soil samples from the 
railroad spur area, north of the Truck Staging Area at sample location NTS-1, and the South Disposal 
Area.   
 
Acceptance of Closure Certification for Four Solid Waste Management Units, Texas Natural Resource 
Conservation Commission, 2000 (TNRCC, 2000). 
The TNRCC issued a letter dated January 13, 2000, that approved closure for the following WMUs:  The 
former Battery Storage Area, Old Drum Storage Area, Stewart Creek Sediment Dredging Waste Pile, and 
the Product Waste Pile.  The letter stated that each WMU was closed according to the closure plans 
approved by the TNRCC.   
 
Corrective Measures Implementation Report, JD Consulting, Inc., 2000 (JDC, 2000). 
As a result of the HHERA described above, an approximate 2,800-foot stretch of Stewart Creek sediment 
was remediated to standards for lead and cadmium approved by the TNRCC (91 mg/kg for lead and 4.23 
mg/kg for cadmium).  The remediation was carried out by first removing visible slag “buttons” from the 
creek bed and banks, then excavating the soil/sediment to an average depth of 1 foot.  Soil/sediment was 
excavated to deeper depths as needed based on the extent of slag present.  Excavated soil/sediment was 
screened for recoverable slag fragments, which were recycled in the blast furnace at the facility.  
Remaining soil/sediment was stockpiled and sampled for TCLP analysis for lead and cadmium.  Most 
samples passed the criteria for Class 2 waste; the samples that did not pass the criteria were treated until 
they passed.  Some stockpiled material was tested for SPLP lead and cadmium for potential re-use as 
intermediate fill in the active Class 2 Landfill at the facility.  The TNRCC approved the re-use proposal 
on November 8, 1999.   
 
Leaking Petroleum Storage Tank (LPST) Case Closure of Subsurface Release of Hydrocarbons at G.N.B 
Technologies Facility, Texas Commission on Environmental Quality, 2003 (TCEQ, 2003). 
Residue associated with a diesel fuel release was discovered in April 1988 during the construction of the 
retaining wall/flood wall adjacent to Stewart Creek.  Details of the discovery and subsequent remedial 
actions are provided in a letter by Lake Engineering to the TWC (Lake, 1988).  Following discovery of 
the residue, a pump and mobile storage tank were immediately installed.  Three test holes were advanced 
to determine the extent of residue; residue was not detected in any of the holes.  To enhance collection of 
residue, an oil recovery sump and intercept trenches were constructed.  TCEQ issued a letter dated July 
15, 2003 certifying that the former diesel fuel release (LPST ID No. 106075) had met site closure 
requirements and that no further action was necessary.   
 
TCEQ and EPA Inspections, 2009-2011. 
TCEQ and EPA performed multiple inspections of the Site.  Key inspections and findings are noted in 
Table 1C. 
 
Suspect Slag Sampling Report; Stewart Creek – West Segment, W&M Environmental, 2011 (W&M, 
2011a). 
W&M Environmental (W&M) conducted a visual survey of the western reach of Stewart Creek from the 
Battery Receiving/Storage Building to the BNSF railroad.  Suspected slag samples collected from the 
banks of the creek were photographed and evaluated for lead, cadmium, and iron to develop a visual 
criteria for identifying suspected slag in the field.  Based on analytical results and the resultant visual 
criteria, occasional slag occurrences were observed along the majority of the study area on both sides of 
the creek but were noted to occur more frequently along the central portion and eastern portions of the 
study area.   
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North and South Disposal Areas Evaluation, W&M Environmental, 2011 (W&M 2011b). 
W&M conducted a visual inspection of the North Disposal Area and the South Disposal Area to assess 
the condition of the soil caps and to inspect for suspected slag on the ground surface within each area.  
The study identified limited areas of exposed slag and/or battery case chips in the South Disposal Area as 
well as isolated occurrences of slag on the ground surface to the north and east of the area.  The study also 
noted cracks in the soil above the South Disposal Area, but no slag or battery case chips were identified in 
the areas of cracking.  In the North Disposal Area, exposed slag was noted within materials storage areas 
and areas of heavy vehicular traffic in the southern portion of the area.  In addition, isolated occurrences 
of slag were noted along the North Tributary, the railroad spur, and in the wooded area on the north side 
of the North Disposal Area. 
 
Geotechnical Engineering Report, Rone Engineering, 2011 (Rone, 2011). 
A geotechnical study was performed in 2011 in the general area of WMA 1 (North Disposal Area and 
Slag Landfill) to support the engineering design for a series of buildings and upgrades to existing facility 
structures proposed at the time of the report.  The lithologic information obtained from the borings drilled 
for this investigation was used in support of Site hydrogeologic evaluation and for the development of 
geologic cross sections in this APAR.   
 
RCRA Section 3013(a) Administrative Order, United States Environmental Protection Agency, 2011 
(EPA, 2011).  
The Administrative Order was issued on August 1, 2011 (Docket No. RCRA 06-2011-0966; re-
designated by EPA as Docket No. RCRA 06-2012-0966), following an EPA inspection on December 14-
18, 2009 and March 29, 2010 and review of historical documents.  EPA concluded that there was 
potential soil, groundwater, sediment, and surface water contamination resulting from the activities at the 
facility and issued the Administrative Order.  The Administrative Order ordered Exide to submit to EPA a 
workplan that proposed sampling and analysis.  A sampling and analysis workplan was prepared by 
Conestoga-Rovers and submitted to the EPA in November 2011 (CRA, 2011).  The SIR (PBW, 2012a) 
addressed areas noted as potential areas of concern in the Administrative Order.  Additional details of the 
Administrative Order are provided in Table 1C.  
 
Site Investigation Report, Pastor, Behling & Wheeler, LLC, 2012 (PBW, 2012a). 
The SIR investigation was performed in accordance with a Sampling and Analysis Work Plan prepared 
by Conestoga-Rover Associates, submitted November 2011, and approved by the EPA by email on 
December 2, 2011, and pursuant to Paragraph 33 of the AOC for the Site, dated May 2, 2012.  An 
investigation of soil, groundwater, surface water, and sediment was conducted to evaluate the nature, 
location, extent, direction, and rate of movement of any hazardous wastes and/or hazardous constituents 
which are present at or have been released at the facility.  Soil samples were collected from the vicinity of 
the North Disposal Area, the Slag Landfill, the Raw Material Storage Area, South Disposal Area, 
Boneyard, Bale Stabilization Area, Crystallization Unit Frac Tank Area, Stewart Creek Corridor, and the 
Shooting Range Berm area.  Sediments were sampled in Stewart Creek and the North Tributary, and 
surface water was sampled in Stewart Creek.  Two surface water gauging stations were installed along 
Stewart Creek and three gauging events of the surface water and groundwater wells were performed.  A 
groundwater investigation was also conducted during the SIR investigation, which included the 
installation of two background wells to the east of the Site and sampling of eleven existing wells in order 
to evaluate groundwater conditions downgradient of WMA 1 (the closed North Disposal Area and Slag 
Landfill), WMA 2 (the closed Battery Storage Area, Raw Material Storage Area, the closed Old Drum 
Storage Area, the closed Product Waste Pile and the Former Diesel Fuel Tank release area), and WMA 3 
(South Disposal Area).  The report recommended additional soil investigations at the Raw Material 
Storage Area and the Stewart Creek Flood Wall at a creek side sample location adjacent to the Battery 
Receiving/Storage Building. 
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Agreed Order; Docket No. 2011-1712-IHW-E, Texas Commission on Environmental Quality, 2013 
(TCEQ, 2013b).   
The TCEQ Agreed Order was entered into between TCEQ and Exide, effective February 10, 2013.  The 
Agreed Order ordered Exide to prevent disposal of waste in the active landfill that exceeds LDR 
Treatment Standards; to submit a groundwater monitoring plan for the active landfill; to submit an APAR 
to address areas of concern identified in the May 6, 2011 TCEQ inspection; to submit an APAR for the 
RCRA Facility Investigation units listed in RCRA HW Permit No. 50206, PS IX.C. and any new areas 
identified by previous EPA and TCEQ investigations; to dispose of the berm material near the west side 
of the South Disposal Area;  to prevent release of untreated slag and refractory brick from the Slag 
Treatment Building; and to ensure integrity of and maintain the cover of the South Disposal Area.  
 
Wall Seepage Project; Retaining Wall at Stewart Creek, W&M Environmental, 2013 (W&M, 2013). 
W&M prepared a report detailing the procedures of the French drain installation along the facility side of 
the flood wall.  The French drain was installed to prevent seepage along the creek side of the flood wall, 
which had been previously observed.  In the fall of 2012, W&M installed a French drain from the eastern 
edge of the Slag Treatment Building to the southeast corner of the Battery Receiving/Storage Building.  
The installation was completed in roughly 100-foot sections.  First, the concrete was broken and the soil 
excavated.  The soil was stockpiled on polyethylene sheeting and covered nightly with additional 
sheeting.  Next, the wall footing was sealed with asphaltic sealer and a 40 ml HDPE liner.  Then, a 4-inch 
PVC underdrain was installed and surrounded by crushed stone and the concrete replaced.  Collection 
sumps were installed at the west end of the wall: one to collect liquids from the new underdrain system 
and another to collect surface runoff.  The excavated soil was sampled and characterized for disposal off-
site, by manifest, in an appropriate landfill.  The Wall Seepage Project Report is reproduced in Appendix 
19 of this APAR.   
 

1.2.4 Potential Sources of Release 
 
Potential source areas were identified based on historical knowledge of operations at the Site, including 
waste storage, processing, handling, and disposal activities.  As described in the following sections, 
potential source areas evaluated during the SIR and APAR investigations include WMUs identified in the 
Phase I RFI (Lake, 1991; Lake, 1993; and JDC, 1998a), areas identified in the EPA-approved Work Plan 
(CRA, 2011), WMUs identified on the TCEQ Solid Waste Notice of Registration for the FRC (NOR No. 
30516), and other potential source areas. 
 

1.2.4.1 Potential Sources of Release Identified in the Phase I RFI  
 
The Phase I RFI (Lake, 1991) evaluated nine WMUs that were identified in the RCRA HW Permit as 
units requiring investigation:   
 

1. Battery Storage Area 
The former Battery Storage Area was located on a concrete slab within the former production 
area and was used to store palletized whole spent lead-acid batteries (Lake, 1991).  The unit was 
closed in 1989.  Closure information and the closure certification for this unit were included in 
the Phase I RFI Report.  According to Exide personnel, the Battery Receiving/Storage Building 
(RCRA HW Permit Unit No. 001) was constructed in approximately 1988-1989 to replace the 
Battery Storage Area. 
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2. Raw Material Storage Area   
The Raw Material Storage Area is a steel and concrete building with a concrete slab floor 
located within the former production area.  It was used to temporarily store lead-bearing raw 
materials and other process materials (Lake, 1991; RMT/JN 1995).  The unit is registered on the 
2001 RCRA Permit as the “Raw Material Storage Building” (RCRA HW Permit Unit No. 002).  
According to Exide personnel, the unit was constructed in approximately 1979-1980.  

 
3. Slag Landfill 

The Slag Landfill is a closed landfill, listed as inactive on the NOR, that was used for the 
disposal of non-hazardous, Class 2, slag-containing material.  It is located northwest of the 
former production area and is bound by the North Tributary to the north, the North Disposal 
Area to the southeast, and the railroad spur to the southwest.   

 
4. North Disposal Area 

The North Disposal Area is a pre-RCRA closed landfill located immediately north of the former 
production area.  It is bound by the Slag Landfill to the west and the Bale Stabilization Area to 
the east.  The landfill was capped and closed in 1978.  Closure documentation was included in 
the Phase I RFI Report (Lake, 1991).  The lateral and vertical extents of the North Disposal Area 
were estimated as part of the Phase I RFI, documented in the 1993 Addendum to the Phase I RFI 
(Lake, 1993).  The locations of the delineation borings are shown on Figure 1B.  Boring 
locations with the “NL” designation were bored through clay soils to a minimum depth of ten 
feet below ground surface (bgs).  During the Phase I RFI “several pockets of slag, construction 
debris, and normal household and industrial trash” were encountered within the North Disposal 
Area (Lake, 1993).       

 
5. South Disposal Area 

   The South Disposal Area is a closed pre-RCRA landfill located on the south side of the FOP 
property used for the disposal of battery case chips and slag (Lake, 1991).  According to a 
memorandum provided by Larry Eagan (Eagan, 2013a), former plant manager at the FRC, soil 
was quarried from a borrow pit at the location of the South Disposal Area during the period from 
1960 to 1964 (prior to construction of the landfill) to serve as fill for the foundation of the Oxide 
Building.  The South Disposal Area landfill was capped and closed in 1974.  Closure 
documentation was included in the Phase I RFI Report (Lake, 1991).  The lateral and vertical 
extents of the South Disposal Area were estimated as part of the Phase I RFI, documented in the 
1993 Addendum to the Phase I RFI (Lake, 1993).  The locations of the Phase I RFI borings in 
this area are shown on Figure 1B.  Boring locations with the “SL” designation were bored 
through clay soils to a minimum depth of eight feet bgs.  During the Phase I RFI “blast furnace 
slag and rubber chips” were encountered within the South Disposal Area (Lake, 1993). 

 
6. Stewart Creek 

Stewart Creek is an on-site stream that runs along the south side of the former production area.  
The TCEQ has classified Stewart Creek as an intermittent stream (TCEQ, 2011a).  Several 
remediation actions have been implemented within Stewart Creek, including dredging activities 
that removed impacted sediment and slag from the channel and banks in 1986 and 1999.  JDC 
submitted a report (JDC, 2000) to the TNRCC documenting remediation activities conducted in 
the creek in 1999.  Completion of the closure/remediation actions was approved by the TNRCC 
in a letter dated July 25, 2000.        

 
In 1988, GNB constructed a flood wall between the former production area and Stewart Creek to 
protect against potential flood waters in this area.  The flood wall is also part of a runoff control 
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system that routes rainfall that falls on the former production area to the storm water retention 
pond for subsequent treatment.   

 
7. Old Drum Storage Area 

The Old Drum Storage Area was formerly located on the south side of the Raw Material Storage 
Building.  GNB removed impacted soil during the closure of the Old Drum Storage Area in 1987 
and deed recorded the area in accordance with the closure plan.  The closure certification and 
related information on the closure were included in the Phase I RFI Report (Lake, 1991).    

 
8.  Stewart Creek Sediment Dredging Waste Pile 
 A pile of sediment dredged from Stewart Creek in 1986 was disposed on-site overlying the 

western portion of the North Disposal Area.  The dredged sediment pile was capped and closed in 
1989.  The closure report and related information were provided in the Phase I RFI Report (Lake, 
1991).  

 
9. Product Waste Pile 

The Product Waste Pile area was formerly located adjacent to the Battery Breaker Building.  It 
included two waste piles that served as collection points for rubber battery case chips stored on 
top of the concrete slab in the former production area.  The closure certification completed in 
1988 and related closure information were provided in the Phase I RFI Report (Lake, 1991).    

 
As previously noted in Section 1.2.3, the nine WMUs listed above were initially identified by the TWC in 
an RFA dated November 16, 1987 (TWC, 1987).  Closure of the former Battery Storage Area, Old Drum 
Storage Area, Stewart Creek Sediment Dredging Waste Pile, and Product Waste Pile was approved by the 
TNRCC in a letter dated January 13, 2000 (TNRCC, 2000).  As noted previously, completion of the 
closure/remediation actions associated with Stewart Creek in 1999 was approved by the TNRCC in a 
letter dated July 25, 2000.      
 
A tenth WMU, residue from a diesel release at the Former Diesel Tank area (Figure 1B), was identified 
during construction of the flood wall in 1988, and after the initial TWC RFA for the Site was completed.  
The release was subsequently remediated and closed within the TCEQ LPST Program (LPST ID No. 
106075).  As noted previously, the TCEQ approved completion of the corrective action requirements for 
the release incident in a letter dated July 15, 2003 (TCEQ, 2003). 
 
Additional investigative activities were conducted in these and other areas of the Site during the Phase II 
RFI (JDC, 1998b). As noted in Section 1.2.3, several exceedances of the RAL for lead were detected 
during this study in soil samples at the railroad spur near the Battery Breaker Building, in the vicinity of 
the Truck Staging Area, and in the vicinity of the South Disposal Area. 
.      

1.2.4.2 Potential Sources Identified in the 2011 Sampling and Analysis Work Plan  
 
The EPA-approved Work Plan (CRA, 2011) identified eight potential source areas requiring 
investigation, including several areas identified in the Phase I RFI (the North Disposal Area, Slag 
Landfill, Raw Material Storage Area, and South Disposal Area), and the following additional areas:   
 

1. Boneyard 
The Boneyard was located on the southwest side of the Slag Landfill within the boundary of the 
Slag Landfill.  Unused equipment was formerly stored in this area (CRA, 2011).  During an 
inspection in December 2009, the EPA noted that several pieces of equipment in this area 
contained process materials/wastes and that one piece of hydraulic equipment was leaking. 
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2. Bale Stabilization Area 
The Bale Stabilization Area is located along the eastern edge of the North Disposal Area and 
adjacent to the Truck Staging Area.  Bales of shrink wrap and cardboard materials used as 
packaging for batteries delivered to the Site were placed in roll-off boxes located in this area and 
treated with a stabilization agent prior to off-site disposal (CRA, 2011; TCEQ, 2011b). 

 
3. Crystallization Unit Frac Tank 

The Crystallization Unit, located on the south side of the property, is used to remove sodium 
sulfate from water after treatment in the Wastewater Treatment Facility (CRA, 2011).  
Approximately once per month, a “boil out” of the Crystallization Unit is performed to clean the 
unit.  The liquid from the boil out is collected in the Crystallization Unit Frac Tank, sampled, and 
then sent off-site for solidification and disposal.  The Crystallization Unit Frac Tank sits on top of 
the Crystallization Unit’s concrete slab foundation.  The AOC states that EPA inspectors 
observed liquid leaking from the frac tank, as well as visible drainage pathways leading from the 
frac tank to the edge of the concrete slab.  Following the EPA’s inspection of this area, the frac 
tank seals were repaired and inspected, and curbing was enhanced such that runoff or spillage in 
the area is collected in a sump, treated as necessary, and returned to the storm water process 
stream (CRA, 2011).  
 

4. Stewart Creek Flood Wall 
During a TCEQ inspection of the Site in May-June 2011, the TCEQ noted seepage along the 
Stewart Creek flood wall near the Slag Treatment Building and where the storm water conduit 
exits the flood wall near the Battery Receiving/Storage Building (TCEQ, 2011b).  Following the 
TCEQ inspection, a French drain system was installed along the facility side of the flood wall to 
route water away from the flood wall (see Appendix 19).   
 

5. Former Shooting Range Berm 
 A shooting range formerly operated in the vicinity of the South Disposal Area.  A soil pile behind 

the former target area was located west of the South Disposal Area (Figure 1A.1).  Battery 
casings and slag were noted during the TCEQ inspection on the easternmost surface of the pile 
(TCEQ, 2011b).  During the SIR investigation, the former shooting range berm was evaluated by 
means of three test trenches excavated perpendicular (east-west) to the long axis (north-south) of 
the berm.  These test trenches were visually inspected for bullets, clay pigeon fragments, battery 
casing fragments, and slag or other foreign materials.  No soil samples were collected at that time.  
The test trench observations indicated that foreign materials were generally absent in the 
westernmost portions of the berm and were generally limited to near or just below the berm 
surface (i.e., not in the berm interior) in the easternmost portions of the berm.  Pursuant to 
Ordering Provision 3.c.iii of the TCEQ Agreed Order, the former Shooting Range Berm was 
removed in April 2013.  Residual soil samples were collected after removal of the berm (see 
Section 4).   

 
 Bermed material identified by the TCEQ east-adjacent to the former Shooting Range Berm (the 

South Berm) was also removed as required by the TCEQ in June 2013.  Residual soil samples 
were collected from the footprint of the South Berm after it was removed (see Section 4).       

    

1.2.4.3 Notice of Registration Waste Management Units 
 
Seventeen WMUs are listed on the TCEQ NOR for the FRC (NOR No. 30516) (Appendix 4).  A copy of 
the NOR for the FRC is provided in Appendix 4.  The following table summarizes each of the WMUs 
listed on the NOR.  
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WMU ID 
No. 

NOR Description 
Status on 

NOR 
Additional Information 

1 No description provided in NOR Inactive 

According to plant personnel, this unit corresponds to the 
Former Product Waste Pile that was removed in 1988 (see 
item 9 in Section 1.2.4.1); closure of this unit was 
approved by the TCEQ in 2000, but the status on the NOR 
has not been updated. 

3 North Disposal Area, pre- RCRA Closed Closed in 1978. 
4 South Disposal Area, pre- RCRA Closed Closed in 1974. 

5 
Raw material storage building 
(capacity 4150 tons) 

Active 
RCRA Permit Unit 002.  Closure procedures provided in 
RCRA Permit. 

6 
3-yard dump hoppers for storage of 
rubber chips. Unit is inactive. 

Inactive 
According to plant personnel these were staged on west 
side of Battery Breaker Building on the concrete slab in 
the former production area. 

7 
North Landfill, treated blast slag, 
inactive 1996, Non-Haz, class II, 
monofill. 

Inactive The Slag Landfill (located west of North Disposal Area). 

8 
Treatment tank for blast furnace 
slag located south of breaker 
building. 

Active 
Slag Treatment Building (<90-day unit).  Closure 
procedures provided in Decontamination and Demolition 
Plan (PBW/RSI, 2013a). 

9 
Wastewater / Grey Treatment 
facility. 

Active 
Wastewater Treatment Facility; will remain in operation at 
least until decon/demo is complete. 

10 
Accumulation area for Storage prior 
to shipment. 

Inactive 
According to a letter from GNB to the TNRCC dated 
January 24, 1996, Unit 010 never existed at the FRC and 
was inadvertently added to the NOR. 

11 
Battery Receiving / Storage 
building. Storage of batteries prior 
to processing. 

Active 
RCRA Permit Unit 001.  Closure procedures provided in 
RCRA Permit. 

12 Landfill, North Property, 1996 Active 
Closed and open cells of Class 2 Landfill that contain 
treated slag. 

13 
Stewart Creek dredged sediments 
pile. 4/89 Closed 8/89. Waste code 
149620. 

Closed 
Dredged sediment pile overlying the western side of North 
Disposal Area; closed in 1989. 

14 Roll-off container/box Active 

These are rental units that are picked up for disposal when 
full and replaced with empty containers.  According to 
FRC personnel, the roll-off boxes are or were previously 
located on south side of Oxide Building, on west side of 
Raw Material Storage Building, at the Battery Receiving/ 
Storage Building loading dock, between the Slag 
Treatment Building and Wastewater Treatment Facility, 
and in the Bale Stabilization Area. 

15 Frac tank used to store purge water Active Crystallization Unit Frac Tank. 

16 Drums Active 

Temporary drum staging area located on south side of 
Refines and Shipping building.  Used to store drums 
containing dust and oxide collected during 
decontamination.  No drums are currently located in this 
area. 

17 Debris Piles Active 

Previously located in the Boneyard within Slag Landfill.  
These were stockpiles of assorted debris (wood, fiberglass, 
etc.) collected and stockpiled during plant cleanup and 
demolition.  The piles were removed in April 2013. 

 

1.2.4.4 Other Potential Source Areas 
 
Other potential source areas include areas where stack-generated and/or fugitive dust particulates have 
been aerially deposited.  Since operations at the FRC stopped in November 2012, air emissions and aerial 
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deposition of COCs within the confines of the Site, proximate to known COC-generating activities, have 
ceased other than what may be entrained from surface soils as fugitive dust during windy periods.  During 
the ongoing decontamination and demolition activities at the Site, dust suppression measures are being 
implemented to reduce the potential for particulate emissions associated with these activities.  Air 
monitoring is also being conducted.  Details of the dust suppression and air monitoring procedures being 
performed during decontamination and demolition activities are provided in the Dust Control Plan 
(PBW/RSI, 2013b) and Perimeter Air Monitoring Plan (PBW/RSI 2013c), respectively, the last revisions 
of which were submitted to the TCEQ on February 20, 2013.     
  

1.2.5 Affected Property Description 
 
An affected property is defined as the entire area which contains releases of COCs at concentrations equal 
to or greater than the assessment level applicable for groundwater classification and residential land use 
(30 TAC §350.4(a)(1)).  Assessment levels for the potentially complete pathways, which are discussed in 
Section 2 of this APAR, were used for comparison with Site sample data results to determine the extent of 
the affected property for each potentially affected environmental media, as applicable.   
 
The primary COCs evaluated for this affected property assessment are lead and cadmium, based on 
historical operations, process knowledge, previous investigations, and guidance, direction, and/or 
approval given by EPA and TCEQ as part of permits, orders, and program requirements (see Section 3 for 
detailed information on Site COCs).  Additional analytes, including arsenic and selenium, VOCs, SVOCs, 
and TPH were also evaluated, typically in association with specific process areas, as identified and 
discussed in Section 3 of this APAR.  Affected property boundaries were laterally and vertically 
delineated based on the extent of applicable assessment level exceedances for the primary COCs of lead 
and cadmium as detected in samples collected from or near the Site within each potentially affected 
media, considering the historical identification of these COCs, their higher concentrations (particularly for 
lead), and broader areas of potential impact. 
 
During the SIR and APAR Site investigations, approximately 400 soil samples, 25 surface water and 25 
sediment samples (from Stewart Creek and the North Tributary), and groundwater samples from 38 
monitoring wells were collected and analyzed for one or more COCs.  Based on these data, three affected 
property areas (all soil affected property areas) were identified at the Site, each of which has been 
delineated.  Historical sample data from previous investigations conducted at the Site, including from the 
Phase I and Phase II RFIs, were reviewed and were used to develop sampling strategies; however, these 
data were not used to delineate affected property boundaries at the Site.    
 
SIR and APAR sample data, as well as historical data from the Site, indicate that soil is the primary 
affected medium at the Site.  All groundwater, surface water, and sediment sample data collected during 
the SIR and APAR investigations were below applicable residential assessment levels (RALs) and 
RBELs; therefore, no affected property areas were identified for these media.   
 
Groundwater samples from one monitoring well (LMW-9), located east and cross-gradient from the Class 
2 Landfill, exceeded the established groundwater-to-surface water (SWGW) PCL for selenium.  TRRP 
Rules 30 TAC §350.37(i) and §350.37(f) indicate that SWGW PCLs are applicable groundwater PCLs at 
the point of exposure where groundwater discharges to surface water.  Monitoring well LMW-9 is located 
approximately 660 feet upgradient of the point of groundwater discharge into the North Tributary.  An 
attenuation model, documented in Appendix 11, demonstrates that the selenium concentration at LMW-9 
would not migrate to this point of exposure.  Based on this evaluation the selenium concentrations 
observed at LMW-9 do not exceed the RAL. Therefore, no areas with affected groundwater were 
identified at the Site. 
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Detailed discussions of soil, groundwater, surface water, and sediment sample data from the SIR and 
APAR investigations are provided in Sections 4, 5, 6, and 7, respectively.  A brief description of each of 
the affected property areas identified at the Site, based on soil RAL exceedances, is provided below.  A 
more detailed discussion of these areas, including delineation data, is provided in Section 4.   
 

1.2.5.1 Affected Property No. 1 (North Area) 
 
Affected Property No. 1 (North Area) is located north of the North Tributary and south of the Class 2 
Landfill (Figure 1B).  Exceedances of the soil RAL for lead were detected in several soil samples from 
this area.  The maximum soil sample concentration of lead detected in this area was 2,920 mg/kg in 
sample E-11 (0-0.5’).  The affected property was laterally delineated within the FOP site boundary by soil 
samples collected to the east, north, and west of the affected property, and by sediment samples collected 
from the North Tributary to the south that were below the applicable assessment levels for sediment and 
soil (see Section 7).  Affected Property No. 1 was vertically delineated to below the background lead 
concentration (31.5 mg/kg, as developed in Appendix 8) at a depth of 4 feet bgs at location E-11, where 
the maximum lead soil concentration in this area was detected  (see Table 4D.1).  Consistent with 30 TAC 
§350.51(d)(1), vertical delineation was performed to background (rather than to the RAL) at this location 
because a monitoring well was not installed within or downgradient of the affected property area.  
Atmospheric deposition of lead from FOP emissions is believed to be the source of lead concentrations 
above the RAL in soils in this area.    
 

1.2.5.2 Affected Property No. 2 (Production Area) 
 
Affected Property No. 2 (Production Area) encompasses the majority of the former production area, the 
Slag Landfill, and the North Disposal Area (Figure 1B).  Based on their historical use, the entire Slag 
Landfill and North Disposal Area were included within the affected property zone.  Exceedances of the 
soil RALs for lead and cadmium were detected in samples within the affected property zone, with a 
maximum lead concentration of 95,000 mg/kg in soil sample 2013-WMU14-1 (0.9-2’), collected from the 
Battery Receiving/Storage Building loading dock, and a maximum cadmium concentration of 984 mg/kg 
in soil sample 2012-FWFS-9 (Floor), collected from the excavation for the French drain along the north 
side of the flood wall near the Slag Treatment Building.  The soil RAL exceedance zone was laterally 
delineated within the FOP site boundary.  It was also delineated between the former production area and 
Stewart Creek by approximately twenty soil samples collected along the north side of the creek.  
Consistent with 30 TAC §350.51(d)(2), RALs were used for vertical delineation purposes within Affected 
Property No. 2 since a groundwater assessment was performed in this area by sampling multiple groundwater 
monitoring wells within and downgradient of the affected property.  Vertical delineation to the RAL was 
typically completed at depths of less than 5 feet bgs (outside of landfill areas); however, at several 
locations within the former production area, including within the Battery Receiving/Storage Building and 
Raw Material Storage Building, the affected property was vertically delineated at depths deeper than 5 
feet bgs or was not vertically delineated before reaching the saturated zone.  Soil samples at two locations 
within the Battery Receiving/Storage Building (2013-BSB-2 and 2013-BSB-9) and one location within the 
Raw Material Storage Building (2013-RMSB-4) from the approximate depth of observed saturation at these 
locations exceeded the applicable RAL for lead.  Consistent with 30 TAC §350.51(d)(3), groundwater 
samples were collected from monitoring wells MW-31, located within the Battery Receiving/Storage 
Building, and MW-27 and MW-29, located downgradient of the Raw Material Storage Building, to assess 
groundwater in this area.  As shown on Table 5B.1, lead and cadmium were not detected above applicable 
RALs in the groundwater samples from these wells. 
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The depth of fill material within the North Disposal Area was assessed as part of the 1993 Addendum to 
the Phase I RFI (Lake, 1993).  The reported maximum depth of fill material was 20 feet bgs, observed in 
test pits and soil borings completed in the North Disposal Area during the study. 
 

1.2.5.3 Affected Property No. 3 (South Area) 
 
Affected Property No. 3 (South Area) is located on the south side of the FOP property, south of Stewart 
Creek (Figure 1B).  Exceedances of the soil RAL for lead were detected in several soil samples from the 
vicinity of the South Disposal Area, the wooded area east of the South Disposal Area, and in one soil 
sample (2013-CUFT-7 (0-0.5’)) located in the drainage ditch west of the Crystallization Unit.  Based on 
its historical use, the entire South Disposal Area was included within the affected property boundary.  The 
maximum soil sample concentration of lead in this area was 2,340 mg/kg in sample ECO-7 (0-0.5’), 
located in the wooded area east of the South Disposal Area (Figure 1B).  The soil RAL exceedance zone 
was laterally delineated within the FOP site boundary in this area.  Consistent with 30 TAC §350.51(d)(2), 
the affected property was vertically delineated to the RAL at a maximum sample depth of 2 feet bgs in the 
vicinity (but outside the boundary) of the South Disposal Area and 0.5 feet bgs in both the wooded area 
east of the South Disposal Area and in the drainage ditch west of the Crystallization Unit.  As detailed in 
Section 4, additional evaluation is recommended at the isolated RAL exceedance location in the drainage 
ditch west of the Crystallization Unit (2013-CUFT-7) to provide vertical delineation to background at this 
location.   
 
The reported maximum depth of fill material observed within the South Disposal Area was 8 feet bgs 
during the investigation completed in this area as part of the 1993 Addendum to the RFI (Lake, 1993).    
 

1.3 Geology, Hydrogeology, and Surface Water Hydrology 
 

1.3.1 Geology 
 
The Site is situated in southwestern Collin County along the north-south trending contacts between the 
Cretaceous-aged Austin Chalk, the Cretaceous-aged Eagle Ford Formation (“Eagle Ford Shale”), and 
Quaternary-aged undivided surficial deposits (Figure 1C).  Regional dip is to the east and southeast such 
that outcropping rock formations become relatively younger from west to east, with the exception of 
Quaternary deposits, which are generally controlled by variations in topography.  Geologic units 
encountered at the Site are as follows (from youngest to oldest): 
 

 Quaternary Undivided Surficial Deposits:  Sand, clay, silt, and gravel; mostly colluvium and 
minor alluvium (McGowen et al., 1991). 
 

 Austin Chalk:  Upper and lower parts consist of light gray massive chalk (limestone primarily 
composed of the calcareous skeletons of micro-organisms) with some calcareous clay interbeds 
and partings; middle part mainly light gray bedded marl with massive chalk interbeds (McGowen 
et al., 1991). 

 
 Eagle Ford Shale:  Medium to dark gray shale (fine-grained, fissile, sedimentary rock composed 

of clay-sized and silt-sized particles); commonly selenitic (contains gypsum) and bituminous with 
thin platy beds of sandstone and sandy limestone in middle and upper parts (McGowen et al., 
1991). 
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A regional geologic map is provided as Figure 1C and a generalized regional geologic cross section is 
provided as Figure 1D.  A geologic cross section location map for cross sections constructed using soil 
boring data from the Site is provided as Figure 4C.1 and the cross sections are provided on Figure 4C.2. 
 
The Austin Chalk forms steep hillsides to the north, east, and south of the Site.  Within the FRC property 
boundary, the drainages of Stewart Creek and the North Tributary have eroded the Austin Chalk such that 
the Quaternary surficial deposits typically lie directly on top of the Eagle Ford Shale.  The surface of the 
Eagle Ford Shale has also been eroded in the vicinity of the Site such that it and the overlying Quaternary 
surficial deposits generally slope toward Stewart Creek and the North Tributary, and to the west in the 
downstream direction of these drainages (see Figure 4C.2).  
 
The geology encountered at the Site generally consisted of approximately 10 to 30 feet of moist to wet 
clay-rich colluvial soils overlying Eagle Ford Shale.  Colluvium is a general term used to define soil 
material and rock debris that accumulates at the base of hillsides due to erosional forces such as slides, 
slumps, sheetfloods, or debris flows (USGS, 2013).  It is typically characterized by heterogeneous and 
poorly sorted material.  As depicted in Geologic Cross Sections A-A’ through E-E’ (Figure 4C.2), the 
colluvial soils at the Site typically consist of clay and silty clay with minor occurrences of gravelly clay 
(gravel suspended in a clay matrix) and discontinuous clayey sand and clayey gravel lenses.   
 

1.3.2 Hydrogeology 
 
The uppermost groundwater-bearing unit (GWBU) at the Site is comprised of the clay-rich colluvial soils 
situated on top of the Eagle Ford Shale, which acts as an aquiclude unit at the base of the uppermost 
GWBU.  During the SIR and APAR investigations, a total of six groundwater gauging events (three 
gauging events during the SIR investigation in 2012 and three gauging events during the APAR 
investigation in 2013) were conducted using monitoring wells completed in the upper GWBU at the Site 
(Table 5D).  During these gauging events, depth to water measurements ranged from less than 0.5 feet bgs 
in well MW-18, located on the bank of the North Tributary north of the Slag Landfill, to approximately 
21 feet bgs in well MW-20, located on the Undeveloped Buffer Property east of the former production 
area.  Groundwater potentiometric surface maps for the three APAR investigation water level gauging 
events (conducted on March 11, 2013; April 5, 2013; and April 29, 2013) are provided as Figures 5A.1 
through 5A.3.  The potentiometric surfaces depicted on each of these figures slope toward Stewart Creek 
and/or the North Tributary, suggesting that groundwater flow within the upper GWBU at the Site is 
strongly controlled by topography and that groundwater discharges to the on-site creeks.  A detailed 
discussion of the characteristics of the uppermost GWBU at the Site is provided in the Groundwater 
Resource Classification Evaluation Report included in Appendix 7 of this APAR.  
 
The Texas Water Development Board (TWBD) does not consider the Austin Chalk, the Eagle Ford Shale, 
or the Quaternary undivided surficial deposits in the vicinity of the Site to be major or minor water 
producing formations of Texas (George et al., 2011).  A water well records search performed within an 
approximate 0.5-mile radius of the Site identified five potential wells completed in the Woodbine, Paluxy, 
or Twin Mountain Formations (see Section 2).  These formations all lie stratigraphically below the Eagle 
Ford Shale (Figure 1D).   
 
The Woodbine Formation lies directly below the Eagle Ford Shale and is considered a minor aquifer of 
Texas (George et al., 2011).  The Paluxy and Twin Mountains Formations lie at deeper depths, and 
comprise the upper and lower portions, respectively, of the Trinity Aquifer, which is considered a major 
aquifer of Texas (George et al., 2011).  The Paluxy Formation is separated from the Woodbine Formation 
by the Washita and Fredericksburg Groups.  According to Nordstrom (1982), both the Washita and 
Fredericksburg Groups consist predominantly of limestone, shale, clay, and marl and yield only small 
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amounts of water to localized areas.  The Paluxy and Twin Mountains Formations are separated by the 
relatively impermeable Glen Rose Formation, which is composed primarily of argillaceous limestone.  
Based on a regional cross section constructed by Nordstrom (1982) (Figure 1D), the approximate depths 
of these formations near the Site are as follows: 
 

 Eagle Ford Shale:  Near surface to 550 feet bgs; 
 

 Woodbine Formation:  550 to 850 feet bgs; 
 

 Washita Group:  850 to 1,325 feet bgs; 
 

 Fredericksburg Group:  1,325 to 1,400 feet bgs; 
 

 Paluxy Formation: 1,400 to 1,650 feet bgs; 
 

 Glen Rose Formation:  1,650 to 2,100 feet bgs; and 
 

 Twin Mountains Formation:  2,100 to 2,650 feet bgs; 
 

1.3.3 Surface Water Hydrology  
 
As stated previously, Stewart Creek and a tributary of Stewart Creek, the North Tributary, flow in an 
approximate east to west direction through the central portion of the Site.  Stewart Creek is a small first 
order stream within the Trinity River Basin that drains a watershed of approximately 3 square miles 
upstream of the FRC.  It flows into Lewisville Lake (Classified Segment 0823), located approximately 5 
miles downstream of the FRC.  The on-site portions of Stewart Creek and the North Tributary receive 
surface water flow from five distinct creeks that collect water from east of the Site.  These creeks have 
been incorporated into parks as water features, run along roadways and/or run through neighborhoods and 
other developments, and are part of the surface water features within the Frisco City limits that are 
contained within the City’s MS4 storm water management permit.  Urban runoff is the primary source of 
water in Stewart Creek and eventually feeds into the on-site portion of Stewart Creek.  The TCEQ has 
classified Stewart Creek as an intermittent stream (TCEQ, 2011a). 
 
Two staff gauges were installed in Stewart Creek during the 2012 SIR investigation to measure water 
level elevations in the creek.  As shown on Figures 5A.1 through 5A.3, Staff Gauge #1 is located in the 
eastern portion of the Site (near the upstream end of the on-site reach of Stewart Creek) and Staff Gauge 
#2 is located in the western portion of the Site (near the downstream end of the on-site reach of Stewart 
Creek).  Creek water levels at the staff gauges were measured concurrent with groundwater gauging 
events twice during the SIR investigation (January 17, 2012 and February 13, 2012) and twice during the 
APAR investigation (April 5, 2013 and April 29, 2013).  As shown on the groundwater potentiometric 
surface maps on Figures 5A.2 and 5A.3 (representing the April 5, 2013 and April 29, 2013 gauging 
events, respectively), the creek water level elevations at the staff gauge locations on those dates were 
generally lower than the projected potentiometric surface contours in their immediate vicinity, suggesting 
that the creek is a gaining stream (i.e., groundwater discharges to the creek).  Although staff gauges were 
not installed in the North Tributary, the groundwater potentiometric contours in the vicinity of the North 
Tributary on Figures 5A.1 through 5A.3 suggest that it is also a gaining stream. 
 
The current stream channels of Stewart Creek and the North Tributary have been altered from their 
historical flow paths, as evident in historical photographs of the Site (Appendix 20).  Prior to 
approximately 1968, Stewart Creek flowed in a northwestward direction through the former production 
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area (which consisted only of the Oxide Building at that time) and the North Disposal Area and Slag 
Landfill (prior to their construction).  During this period, the confluence of Stewart Creek and the North 
Tributary was located near the current boundary of the North Disposal Area and Slag Landfill.  Prior to 
1956, Stewart Creek ran in a southward direction from this point to a small lake upstream of the BNSF 
rail line west of the FRC (the lake was created by a small dam in the vicinity of the railroad bridge).  By 
1956, the lake was drained and the western reach of Stewart Creek was in its approximate current 
position.  During the period from approximately 1968 to 1971, the section of the former Stewart Creek 
channel that ran through the former production area was filled with on-site soil to expand the general 
plant area, and the stream was rerouted to its current configuration (Eagan, 2013a).  According to plant 
personnel, the North Tributary was rerouted to its current position in approximately 1993 (Eagan, 2013b).  
The projected paths of the former Stewart Creek and North Tributary creek channels are shown on Figure 
1B.    
 
During the APAR investigation, several monitoring wells (MW-21, MW-22, MW-24, and MW-30) were 
completed within or immediately adjacent to the projected former Stewart Creek and North Tributary 
creek channels to evaluate these features as potential preferential pathways for migration of Site COCs.  
Fill material associated with the projected former infilled creek paths was observed at MW-24, located 
south of the Slag Landfill, and MW-30, located near the northwest corner of the Battery Breaker 
Building.  Fill material was not observed at MW-21 or MW-22, located within the projected former paths 
of the North Tributary east of the Slag Landfill.  Boring logs for these monitoring wells are provided in 
Appendix 2.  Soil and groundwater data for the former creek channel monitoring wells are presented in 
Sections 4 and 5, respectively.  
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Table 1A  Sources of Release

Affected 
Property 

Name/Number
Name of Potential 

Source  

Type of 
Potential 
Source 

Substances of 
Potential Concern 

Size of 
Source  

(capacity, 
area, or 

volume)1 Status

If closed or 
other, list 

date closed 
or explain No Yes2

Discovery 
method Date

No. 1
Former Operating Plant 

Emissions
Aerial 

deposition
NA Lead and cadmium

30 acres 
(assumed; 

TCEQ 
default)

Operations stopped
November 

2012
X

Site 
assessment

2012-
2013

No. 2 Battery Storage Building
HW container 
storage area

RCRA SWMU No. 
1/NOR WMU No. 

11
Lead and cadmium < 0.5 acres Inactive X

Site 
assessment

2012-
2013

No. 2
Raw Material Storage 

Building

HW 
Containment 

Building

RCRA SWMU No. 
2/NOR WMU No. 5 

Lead and cadmium, 
RCRA 8 metals, 
SVOCs, VOCs*

< 0.5 acres Inactive X
Site 

assessment
2012-
2013

No. 2 Slag Treatment Building
Waste 

treatment unit
NOR WMU No. 8

Lead and cadmium, 
petroleum 

hydrocarbons*
< 0.5 acres Inactive X

Site 
assessment

2012-
2013

No. 2 Slag Landfill Landfill
RCRA SWMU No. 
3/NOR WMU No. 7

Lead and cadmium ~ 3.5 acres Closed 1996 X
Site 

assessment
2012-
2013

No. 2 North Disposal Area Landfill
RCRA SWMU No. 
4/NOR WMU No. 3

Lead and cadmium ~ 5.5 acres Closed 1978 X
Site 

assessment
2012-
2013

No. 2

Stewart Creek Sediment 
Dredging Waste Pile 

(overlying west side of 
North Disposal Area)

Capped waste 
pile 

RCRA SWMU No. 
8/NOR WMU No. 

13
Lead and cadmium ~ 1 acre Closed 1989 X

Site 
assessment

2012-
2013

No. 2
Product Waste Pile 
(adjacent to Battery 
Breaker Building 

Former waste 
pile

RCRA SWMU No. 
9/NOR WMU No. 1

Lead and cadmium < 0.5 acres Removed and Closed 2000 X
Site 

assessment
2012-
2013

No. 2
3-yard dump hoppers 
(west side of Battery 

Breaker Building)
Container NOR WMU No. 6 Lead and cadmium < 0.5 acres Inactive X

Site 
assessment

2012-
2013

No. 2 Boneyard
Equipment 
storage area

NA Lead and cadmium ~ 0.5 acres Inactive X
Site 

assessment
2012-
2013

No. 2

Roll-off boxes (several 
locations in former 

production area and in 
Bale Stabilization Area) 

Roll-off boxes 
used to store 
treated HW

NOR WMU No. 14 Lead and cadmium < 0.5 acres Inactive X
Site 

assessment
2012-
2013

NOR unit or 
SWMU Number, if 

Applicable

Was a Release from This Source 
Confirmed?Status of Source

Former Operating Plant
Frisco Recycling Center
Frisco, Texas Page 1 of 2 Affected Property Assessment Report
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Table 1A  Sources of Release

Affected 
Property 

Name/Number
Name of Potential 

Source  

Type of 
Potential 
Source 

Substances of 
Potential Concern 

Size of 
Source  

(capacity, 
area, or 

volume)1 Status

If closed or 
other, list 

date closed 
or explain No Yes2

Discovery 
method Date

NOR unit or 
SWMU Number, if 

Applicable

Was a Release from This Source 
Confirmed?Status of Source

No. 2
Stewart Creek Flood 

Wall
Spills NA

Lead and cadmium, 
petroleum 

hydrocarbons*
< 0.5 acres Active X

TCEQ 
Inspection

May-June 
2011

No. 2
Wastewater Treatment 

Facility
Wastewater 

treatment unit
NOR WMU No. 9

Lead and cadmium, 
petroleum 

hydrocarbons*
< 0.5 acres Active X

Site 
assessment

2012-
2013

No. 2 Boneyard debris piles Debris piles NOR WMU No. 17 Lead and cadmium < 0.5 acres Removed 2013 X
Site 

assessment
2012-
2013

No. 3 South Disposal Area Landfill
RCRA SWMU No. 
5/NOR WMU No. 4

Lead and cadmium ~ 1 acre Closed 1974 X
Site 

assessment
2012-
2013

No. 3
Former Shooting Range 

Berm

Soil pile 
adjacent to 

South Disposal 
Area

NA Lead and cadmium < 0.5 acres Removed 2013 X
Site 

assessment
2012-
2013

No. 3
Former Operating Plant 

Emissions
Aerial 

deposition
NA Lead and cadmium

30 acres 
(assumed; 

TCEQ 
default)

Operations stopped
November 

2012
X

Site 
assessment

2012-
2013

No. 3

Crystallization Unit 
drainage ditch (at sample 

location 2013-CUFT-
7A)

Unknown NA Lead and cadmium < 0.5 acres Not removed X
Site 

assessment
2012-
2013

Various
Exposed Battery 

Chips/Slag
Battery 

Chips/Slag
NA Lead and cadmium

< 0.5 acres 
(each)

Not removed X
Site 

assessment
2012-
2013

NA Class 2 Landfill Landfill NOR WMU No. 12 Lead and cadmium ~ 7 acres Active X
1.  A 30-acre source area was assumed for establishing PCLs for all areas of the Site.
2.  Indicates that COCs were detected in vicinity of potential source above Residential Assessment Levels (RALs).  Actual source of release may not be clearly identified.  
3.  RAL exceedances at Site were detected in soil only.
4.  * - Lead and cadmium are the primary COCs; however, process area-specific COCs were additionally analyzed in these areas.
5.  NA - Not applicable.
6.  HW - Hazardous waste.

Former Operating Plant
Frisco Recycling Center
Frisco, Texas Page 2 of 2 Affected Property Assessment Report
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Table 1C
Exide Frisco Recycling Center
Historical Document Summary

Author Date Title Contents Outstanding issues / recommendations Comments

Dames and Moore 8/29/1983 Groundwater Investigation; Frisco, Texas Plant

Dames and Moore conducted a groundwater investigation in the vicinity of 
the North Disposal Area and the South Disposal Area in 1983.  For the 
investigation, seven cores were collected for geotechnical testing.  
Monitoring wells were installed within the geotechnical borings.  In-situ 
permeability tests were performed within and groundwater samples were 
collected from the monitoring wells.  The study concluded that groundwater 
was flowing towards and discharging into Stewart Creek and its tributaries 

at a low flow rate (e.g. 3.1x10-5 to 1.0x10-8 cm/sec).

"...the groundwater levels in several wells have not recovered to static levels.  Therefore, 
water level readings should be made in all the site monitoring wells for a period of 6 
months to a year." ..."the potentiometric surface should be revised to determine if there 
are significant changes in flow direction as a result of the new data."

Once static water levels are reached"...the positioning and depths of  the present wells 
should be examined critically at that time and modifications made to the system to 
assure representative monitoring of the disposal facilities.  In particular, once static 
water level conditions are reached in wells B-1, B-3 and B-4, shallower wells 
intercepting the groundwater table should be installed adjacent to each of these wells to 
provide water quality data representative of the upper ground water flow system"

"...additional groundwater samples should be collected from all wells except B-1, B-3 
and B-4 to evaluate chemical variations with time.  Monitoring wells B-1, B-3 and B-4 
should not be sampled so that these wells can recover to static water levels."

Southwest Laboratories 2/21/1986 Water and Sediment Tests
28 creek water samples, 28 stream sediment samples and 4 creek bank 
samples were collected and analyzed for lead and cadmium.  The soil and 
sediment samples were analyzed using EP toxicity procedure.

"...we recommend sediments be excavated from the stream bed from current sample 
location 7, westward to sample location 19; this is a distance of approximately 1700 feet 
on Stewart Creek.  The north branch appears to be relatively "clean" as indicated by our 
current analytical test results."

Stewart Creek was remediated during 1986 and again during 2000. Remedial activities 
conducted during 2000 approved by letter dated 7/25/2000.

"At this time is appears that only stream sediment samples need to be analyzed in the 
future as water sample test results by SWL to date have not shown unacceptable 
concentrations of lead and/or cadmium.  Sampling and testing of sediments if 
recommended by the soil engineer before, during and after the excavation work."

Sediments tested as recommended following remediation activities in 1986.

Southwest Laboratories 5/21/1986 Stream Sediment Samples
Following an initial dredge of Stewart Creek sediments, 12 stream sediment 
samples were collected and evaluated for lead and cadmium using the EP 
toxicity procedure.

"We suggest redredging the Stewart Creek from about 50 feet east of sample location 1 
to approximately 50 feet west of sample location 2.  This is a distance of about 250 
feet."

Stewart Creek was remediated during 1986 and again during 2000. Remedial activities 
conducted during 2000 approved by letter dated 7/25/2000.

Southwest Laboratories 6/13/1986 Stream Sediment Test

Following a second dredge of Stewart Creek sediment, 23 stream sediment 
samples were collected from a stockpile of stream sediments (19 samples) 
and Stewart Creek (4 samples) and evaluated for lead and cadmium using 
the EP toxicity procedure.

None noted.  Two of the four stream sediment samples were above the 5 mg/L EPA 
limit of leachable lead.

Stewart Creek was remediated during 1986 and again during 2000. Remedial activities 
conducted during 2000 approved by letter dated 7/25/2000.

Southwest Laboratories 7/29/1986 Stream Sediment Tests
Following a third dredge of Stewart Creek sediments (approximately 300 
feet), four Stewart Creek sediment samples were collected and evaluated for 
lead and cadmium using the EP toxicity procedure.  

"The four sediment sample tests indicated that the current EPA specifications for lead (5 
mg/L) and cadmium (1 mg/L) were not exceeded."

Stewart Creek was remediated during 1986 and again during 2000. Remedial activities 
conducted during 2000 approved by letter dated 7/25/2000.

Southwest Laboratories 9/10/1987 Three Monitor Wells
Two new monitoring wells were installed (B-8 and B-9) and B-3 drilled out 
and replaced due to damaged casing.

Report detailing the installation of two new monitoring wells (B-8 and B-9) and the 
replacement of well B-3 by drilling out and replacing the well.  B-3 was replaced due to 
damaged casing.

None noted.

Texas Water 
Commission

11/16/1987 RCRA Facility Assessment

A RCRA Facility Assessment was issued by the Texas Water Commission 
(TWC) November 16, 1987.  In the assessment, nine SWMUs were 
identified: (1) Battery Storage Area; (2) Raw Material Storage Area; (3) 
Slag Landfill; (4) North Disposal Area; (5) South Disposal Area; (6) Stewart 
Creek; (7) Old Drum Storage Area; (8) Stewart Creek Sediment Dredging 
Waste Pile; and (9) Product Waste Pile.  

Lake Engineering, Inc. 9/8/1989
RCRA Facility Investigation Workplan for GNB 

Incorporated, Frisco, TX
Proposed investigation of several Waste Management Areas (WMAs).  
Third revision approved by TWC letter dated February 6, 1990

The "location of the boundaries of the landfills (will be delineated)...and information 
regarding the construction and condition of the cover of each landfill" will be gathered.  
The landfills will be delineated horizontally by examining historical aerial photography 
and conducting interviews with employees...to determine the approximate outline of the 
landfills..."The exact location of the boundaries will be determined using a hammer drill 
as a pneumatic soil problem...the probing will begin on 100' centers and become more 
closely spaced as required...The depth of the disposal areas will be determined by 
trenching in the center of the North (2 trenches) and South (1 trench) areas.  The depth 
of the active slag fill can be determined from pre-existing ground level contours v 
versus current elevations....During the determination of the boundaries of the landfills, 
an inspection will be made to ascertain the construction of the covers on the landfills 
and their conditions.  This determination will include visual inspections of the holes and 
the trenches."

Addressed during Phase I RFI (Lake, 1991)

The following wells were plugged and abandoned during the Phase I RCRA Facility 
Investigation (Lake, 1991): B-1, B-1S, B-2, B-2N. B-3, B-4, B-4N, B-5, B-6, B-7,  B-8, and B-
9 (B-8 and B-9 installed in 1987 by Southwest Laboratories).  The wells were plugged and 
abandoned at the request of the TWC due to potential surface completion issues. 
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Table 1C
Exide Frisco Recycling Center
Historical Document Summary

Author Date Title Contents Outstanding issues / recommendations Comments

Lake Engineering, Inc. 9/8/1989
RCRA Facility Investigation Workplan for GNB 

Incorporated, Frisco, TX (Continued)

"The possibility of contamination under the controlled surface slab, such as under the 
raw material pile and the old rubber chip pile, has been raised by the stipulations of the 
permit.  In order to investigate this possibility, the slab would have to be breached, thus 
increasing the possibility of future migration pathways.  To place holes through the 
controlled surface would weaken the integrity of the system.  Any hole, even though 
grouted to the surface will expand and contract at a different rate than the slab itself...If 
contamination does exist under the slab it is immobile, unless it is in contact with liquid.  
If it is in contact with liquid and is being moved downgradient, it will be detected by the 
proposed facility monitor wells which  border the production area."

An official closure approval letter was requested of the TWC by letter dated December 22, 
1999.  Closure was approved by TNRCC by letter dated January 13, 2000.

"To address the (the extent of the) diesel oil plume, a series of four hand or power auger 
samples will be taken outside of the containment wall...and will be sampled to a depth 
of eight feet, the depth equivalent to the level of the diesel skim found in the recovery 
sump... (and) analyzed for Total Petroleum Hydrocarbons (TPH)."

Addressed during Phase I RFI (Lake, 1991)

"...the well installation borings will be (visually and geotechnically) logged to provide 
additional knowledge of the subsurface...Continuous recovery soil borings will be made 
at all well installations.  Samples of this material will be used to determine permeability, 
lead and cadmium concentrations (and total petroleum hydrocarbons, where applicable), 
grain size and composition.  In general, these samples for analysis will be taken at the 
start of each hole (0 to 6"), at the 6 to 12" interval, at 12 to 18", at the 5' level and at five 
foot intervals thereafter, until the water table is encountered...The samples taken from 
proposed monitor wells MW-10, B-1N, B-7N, and the eastern piezometer locations (P1 
and P2)...will be used to establish soil background parameters...A total of 217 soil 
samples are currently proposed for analyses.  These will be collected from the borings at 
the monitor well and piezometer locations, along the containment wall (diesel oil plume 
investigation), and adjacent to existing well B-3."

Addressed during Phase I RFI (Lake, 1991)

"To determine whether or not surface contamination could have been a contributing 
factor to the elevated lead level existing at B-3, a series of surface soil samples will be 
collected immediately uphill of this well.  The samples will be analyzed (for total lead 
and total cadmium)."

Addressed during Phase I RFI (Lake, 1991)

"The hydrogeologic investigation will involve the removal of the ten existing monitor 
wells and the installation of eighteen new monitor wells and three piezometers.  The 
combined data collected from the replacement and new monitor wells will be used to 
assess the present hydrogeologic conditions at the facility.  In addition, the visual and 
geotechnical logging of the wells will allow geologic cross sections of the site to be 
developed...The hydrogeologic activities are designed to address the following...to 
confirm the direction of groundwater flow; to further define the local groundwater flow 
pattern; to determine the uppermost aquifer beneath the solid waste management areas; 
to develop geologic sections of the facility areal to determine the vertical and horizontal 
extent of any contamination at any of the WMA's; to determine the hydraulic 
conductivity of the aquifer system; to determine the background groundwater 
contaminant concentrations; and to determine whether any releases to the soil and 
groundwater have occurred from any of the units listed in the permit."

Addressed during Phase I RFI (Lake, 1991)

"...the degree of contamination which may be encountered along Stewart Creek...will be 
accomplished by taking (9) sediment samples along Stewart Creek and the unnamed 
tributary...In addition to sediment samples, (9) water samples will be taken at the same 
locations, if water is present.  Also, water level elevations will be surveyed, if possible, 
to determine the relationship of the stream levels to the water table."

Addressed during Phase I RFI (Lake, 1991)

Potential contamination by fine lead contaminated particulate material from the Raw 
Material Storage Area (RMSA) is proposed to be addressed by way of the proposed 
investigation of the North Disposal Area, since this is likely the receiving area of any 
releases and it would be impossible to differentiate particulate contamination from other 
sources of contamination.

Addressed during Phase I RFI (Lake, 1991)

Resource Consultants, 
Inc.

2/1/1991 Stream Investigation; Stewart Creek; Collin County, Texas

A study conducted by Resource Consultants in 1991  investigated sediments 
at one location upstream of the Site and two locations downstream relative 
to the Site.  Cadmium hotspots were indicated in the two samples collected 
downstream.  

Lake Engineering, Inc. 5/8/1991
RCRA Facility Investigation for GNB Incorporated; Frisco, 

TX
RCRA Facility Investigation that included investigation of four Waste 
Management Areas (WMA)

WMA1 (Slag Landfill, North Disposal Area, Sediment Waste Pile): "Evaluation of the 
groundwater data collected indicates that WMA 1 is not contributing lead or cadmium 
contamination to the substrate.  However, the monitor wells for the area should continue 
to be monitored as specified in the operating permit in order to ensure the proper 
ongoing management of these units."

Groundwater sampling results and discussion for the APAR investigation are included in 
Section 5 of  the APAR.
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Historical Document Summary

Author Date Title Contents Outstanding issues / recommendations Comments
Slag landfill (SL): "A permit application has been made for fixating and stabilizing the 
slag prior to disposal. No further action is recommended in relation to this unit."

North Disposal Area (NDA): "In general the cover is in good condition, but has thinned 
in some areas.  The cover of the landfill should be repaired in areas of thinning by 
emplacing compacted native soil to achieve a total cover depth of two feet."  Native soil 
discussed as having good properties (e.g. low permeability and tests run for other 
landfill) for landfill cover application.

NDA cover in need of additional soil placement, see W&M, Mar 2011 and PBW, 2012.

Stewart Creek Sediment Dredging Waste Pile: closed in 1989 in accordance with TWC 
approved plan.  "The cover of the unit is in good repair and well vegetated. No further 
action beyond continued periodic inspection of the cover and limiting access to the unit 
is recommended."

An official closure approval letter was requested of the TWC for this area  by letter dated 
December 22, 1999.  Closure was approved by TNRCC by letter dated January 13, 2000.

WMA 2 (Bale Stabilization Area, Raw Material Storage Area, Old Drum Storage Area, 
Battery Storage Area, Product Waste Pile, Diesel Oil Spill): "Interpretation of the data 
gathered in relation to WMA 2 indicates that the area is not contributing Pb or Cd 
contamination to the substrate.  The information gathered in relation to the diesel spill 
indicates that the spill is not migrating beyond the original area of discovery.  It is 
recommended that monitoring be continued on wells surrounding this area."

NFA for diesel spill area issued by TCEQ on July 15, 2003.  See below for details regarding 
other areas.

Battery Storage Area (BSA): "The battery storage area referred to in the permit was 
closed under TWC approval.  The unit was cleaned, contaminated soil removed, and the 
area was paved and deed recorded.  No further action is recommended in relation to this 
unit."

Following closure of this area, the blast furnace slag stabilization unit was built over the area.  
TWC comments indicate additional investigation was needed below the concrete slab of this 
area to confirm additional contamination had not occurred due to eroded concrete covering the 
area.  The former Battery Storage Area was closed in accordance with a TWC-approved closure 
plan dated March 1988 and a certification letter was subsequently submitted to TWC on 
January 24, 1989. An official approval letter was requested of the TWC by letter dated 
December 22, 1999.  Closure was approved by TNRCC by letter dated January 13, 2000.

Raw Material Storage Area (RMSA): "(The RMSA) is a covered building and materials 
are protected from precipitation.  Further, the building is located within a runoff 
controlled area.  No further action is recommended for this unit."  

No further action requested by TWC in Notice of Deficiency letter (TWC, 1993).

Old Drum Storage Area: "The old drum storage area referred to in the permit was closed 
under TWC approval.  The unit was cleaned, contaminated soil was removed, and the 
area was paved and deed recorded.  No further action is recommended in regard to this 
unit."

Closed according to an agreed order issued on March 17, 1987.  Official approval letter 
requested from TWC by letter dated December 22, 1999.  Closure was approved by TNRCC by 
letter dated January 13, 2000.

Product (rubber chip) Waste Pile:  "The product waste pile was closed according to a 
closure plan approved by the TWC.  No further action is recommended in regard to this 
unit."

Closed in accordance with a closure plan approved by TWC on January 22, 1988 and as 
required by an Agreed Order issued March 17, 1987.  The waste piles were certified as closed 
in March 1988.  An official approval letter was requested from the TWC (TNRCC) by letter 
dated December 22, 1999.  Closure was approved by TNRCC by letter dated January 13, 2000.

Diesel Oil Leak: "The retrieval sump should continue to be monitored and the oil should 
be removed as required.  For the following reasons, no additional action is 
recommended for this unit: 1) only moderately low levels of TPH have been detected in 
groundwater and soils in the immediate area of the original leak; 2) the surface 
overlying the spill is now entirely paved; 3) only small quantities of free product 
accumulate between pumping intervals indicating the majority of the oil has been 
retrieved."

NFA for diesel spill area issued by TCEQ on July 15, 2003.  

WMA 3 (South Disposal Area, "SDA"): The horizontal and vertical extent of the 
landfill have been identified… In general the cover is in good condition, but has thinned 
in some areas…and should be rehabilitated...traffic in the area should be restricted... 
...lead concentrations in B-1N ranged from 0.03 to 0.15 mg/L…the three wells 
immediately downgradient (B2R, B3R and B4R) have shown no Pb or Cd 
concentrations exceedances of the Primary Drinking Water standards.  ...MW-12 and 
MW-13 indicated elevated Pb readings, near or above the MCL, on two and one 
sampling events, respectively.  ...these readings are not statistically significant. ...it is 
recommended that groundwater monitoring of all wells around this management area be 
continued."

SDA soil cover in need of additional soil placement.  See W&M, Mar 2011 and TCEQ, 2011.  
Groundwater monitoring data provided in Phase II (JDC, 1998).  Additional groundwater 
monitoring described in Section 5 of the APAR.

WMA 4 (Stewart Creek): …in the areas of Stewart Creek, where observed levels exceed 
the action level for lead (1000 mg/kg)… be resampled on a tighter sampling pattern…"

Stewart Creek was remediated on-Site during 2000 and remedial activities approved by letter 
dated 7/25/2000.

Lake Engineering, Inc. 5/8/1991
RCRA Facility Investigation for GNB Incorporated; Frisco, 

TX (Continued)

"…the soil sampling in the general grounds area indicated several locations where lead 
in soil exceeds the cleanup level of 1000 mg/kg… These locations are 1) east of the 
entrance to the truck staging area and 2) west of the battery storage building…

Soils in the area west of the battery storage building was investigated as part of APAR (see 
Section 4).  Soils in the area east of TSA investigated in Phase II (JDS, 1998) and in APAR 
(Section 4).

 Monitoring of all wells in this area should be continued. Groundwater monitoring data reported in Phase II RFI (JDC, 1998)

Former Operating Plant
Frisco Recycling Center
Frisco, Texas Page 3 of 22 Affected Property Assessment Report

Exide APAR Page 63 of 2984



Table 1C
Exide Frisco Recycling Center
Historical Document Summary

Author Date Title Contents Outstanding issues / recommendations Comments
"The elevated concentration of lead (greater than MCL of 0.05 mg/L) at the culvert on 
5th Street could be indicative of road runoff...Since surface water samples at the 5th 
Street culvert suggest a possible impact from runoff, additional investigation of the 
drainage channels along the road is recommended."

Stewart Creek was remediated during 2000 and remedial activities approved by letter dated 
7/25/2000.

Resource Consultants, 
Inc.

12/1/1992 Stream Investigation; Stewart Creek; Collin County, Texas

Resource Consultants conducted an additional study in 1992 that 
investigated the biotic community in order to classify the stream.  Three 
sample locations were chosen, with one upstream of the Site and two 
locations downstream of the Site.  Based on the biotic community observed 
during the study, the stream was classified as an intermittent stream.

TWC 8/26/1993 Notice of Deficiency TWC Comments on 1991 RCRA Facility Investigation
Requested clarification of various technical aspects of the Phase I RFI, including why 
groundwater background levels were not established and why groundwater values were 
not compared to same.  Soil background levels also need to be determined.  

Background soil samples were collected for the SIR (PBW, 2012) and the APAR investigation 
(Appendix 8).  Background monitoring wells installed  for the SIR.  

"TWC is in agreement that groundwater monitoring for Pb and Cd should continue on a 
quarterly basis.  Analysis for pH and sulfates must also be included."  

Pb, Cd, pH and sulfates analyzed in groundwater samples for SIR (PBW, 2012) and the APAR 
investigation (Section 5).

Requested statistical methods for comparison to background soil concentrations to be 
specified.  

Background soil samples were collected for the SIR (PBW, 2012).  A statistical analysis of the 
samples is included in the APAR (Appendix 8).

"The results of the surface water and sediment sampling for the RFI indicate that an 
adverse impact on Stewart Creek from this facility appears to be continuing… In 
addition, TWC stream monitoring data collected in 1989-1991 from stations 
downstream of the GNB facility show dissolved lead levels which exceed the State 
Water Quality standard for lead.  Statistically significant contamination by lead and 
cadmium is shown in the stream sediments, indicating an ongoing problem with releases 
from this facility...the investigation and remediation of Stewart Creek will be addressed 
in a separate letter, and will be handled as a separate RFI project."

Stewart Creek was remediated during 2000 and remedial activities approved by TNRCC letter 
dated 7/25/2000.

"The TWC has some concern about pH values in the range of 3.0 to 6.0 from calcareous 
formations….  Any additional groundwater analyses should include an analysis for pH.  
Background groundwater pH values for comparison purposes must also be established."

The wells that indicated pH ranges between 3.0-6.0 during the 1991 RFI investigation were B-
3R, B-8N, MW-10, MW-12, and MW-13.  During the 2012 Site Investigation, B-8N was 
discovered to have been damaged beyond repair and B-3R was dry during the Site Investigation 
and APAR investigation: these two wells were not sampled.  MW-10 was not sampled during 
the 2012 Site Investigation in accordance with the November 2011 EPA-approved workplan for 
Site Investigation activities but was sampled during the APAR investigation and had a pH 
value of 7.38.  MW-12 and MW-13 had pH values above 6.0 and ranged from 6.78-7.40 for 
groundwater sampling events for the SIR (PBW, 2012) and APAR investigation.  Because B-
8N was damaged beyond repair, MW-18, located nearby B-8N, was sampled as a replacement 
with prior EPA approval.  MW-18 had pH values above 6.0 and ranged from 7.14-7.38 for the 
SIR and APAR investigation groundwater sampling events.  All wells had a pH value above 6.0 
during the SIR and APAR investigation groundwater sampling events except for the following 
wells sampled during the APAR investigation: MW-27 (5.82), MW-29 (5.82) and B9N (5.62).

"Please provide correspondence documenting TWC approval of the certified closure of 
the battery storage area"

In their Phase I RFI Report approval letter dated June 3, 1994,TNRCC acknowledged that a 
Texas registered P.E. certified the closure of the battery storage area according to the Closure 
Plan.  GNB requested official approval of closure from TNRCC by letter dated December 22, 
1999.  Closure was approved by TNRCC by letter dated January 13, 2000.

"The report does not indicate the type and thickness of soil or rock underlying the waste 
in the North Landfill...(and)...South Landfill.  Please provide a description of the 
underlying soil/rock."

Descriptions provided in Phase I Addendum (Lake, 1993).

TNRCC 9/16/1993
TNRCC Letter: RCRA Facility Investigation Report/Stewart 

Creek Phase II RFI
Letter designed to specifically address investigation and remediation of 
Stewart Creek separately from other WMAs.

Required GNB to conduct a separate investigation on Stewart Creek apart from the 
RFI/CMI program from the rest of the facility.

Addressed separately as requested by 1994 Workplan.

A surface water value exceeded State Water Quality Standards for dissolved Pb.  
Additional samples collected by TNRCC at stations downstream of the site during 1989-
1991 showed elevated lead levels in surface water.  

Stewart Creek was remediated on-Site during 2000 and remedial activities approved by letter 
dated 7/25/2000.    Surface water samples collected and reported in the SIR (PBW, 2012) and 
APAR (Section 6) were below the surface water PCL.

"GNB is to sample sediments downstream from the facility until the lead levels are 
shown statistically to be at background, using acceptable sampling and analytical 
methods, sampling points and an acceptable statistical method to determine the point 
that the stream is no longer impacted by the facility.  Sediment samples must be 
analyzed for total Pb and total Cd."

Stewart Creek was remediated on-Site during 2000 and remedial activities approved by letter 
dated 7/25/2000.  Downstream sediment sampling results reported in Final Phase II Stewart 
Creek RFI (RMT/JN, 1996).  Additional evaluation, outside of this APAR, is recommended to 
address downstream sediment hotspots (see Section 7 of APAR).
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TNRCC 9/16/1993
TNRCC Letter: RCRA Facility Investigation Report/Stewart 

Creek Phase II RFI (Continued)

"High levels of Pb (in sediments) were found near the large conduits installed through 
the closed NDA, which routes the unnamed tributary to Stewart Creek… In the Phase II 
RFI Workplan, please detail how potential contamination via this conduit can be 
investigated."

Stewart Creek was remediated on-Site during 2000 and remedial activities approved by letter 
dated 7/25/2000.  The north tributary was re-routed after the Phase I sampling and the conduits 
plugged in 2000 (See Remediation Services, Inc., 2000 report detailed in this table).  Five soil 
samples were collected and analyzed for lead and/or cadmium in this area and one monitoring 
well installed and sampled (MW-24) as part of this APAR. 

GNB 12/9/1993
GNB letter: RCRA Facility Investigation Notice of Deficiency 

response

Groundwater background levels were not determined, therefore sample values were not 
compared to background concentrations.  MCLs were used for comparison instead.  A 
new background monitor well is proposed to the east of the facility to determine 
background water concentrations (e.g. total and dissolved Cd and Pb, pH).

A background monitoring well east of the facility was not installed during the Phase II 
investigation.  Two background wells (MW-19 and MW-20) were installed during the Site 
Investigation (PBW, 2012).

Four new background soil sample locations are proposed east of the facility in order to 
compare to soil sample values.  The background samples will be collected in 6-inch 
intervals at 0-6, 6-12 and 12-18 inches and analyzed for "indicator parameters as 
specified in the permit."  Soil samples will be compared to background concentrations 
as determined from the 4 samples east of the facility.

Background soil samples were collected for the SIR (PBW, 2012) and the APAR investigation.  
A statistical analysis of the samples is included in the APAR (Appendix 8).

"A certification of closure (for the battery storage area) has been located and will be 
submitted to the Agency."  

The TNRCC acknowledged possession of the certification of closure in their letter dated 
6/3/1994.  GNB requested official approval of closure from TNRCC by letter dated December 
22, 1999.  Closure was approved by TNRCC by letter dated January 13, 2000.

Lake Engineering, Inc. 12/10/1993
Addendum to the RCRA Facility Investigation for GNB 

Incorporated; Frisco, TX
Addendum submitted to address concerns of 8/26/1993 TWC letter

Same recommendations as 1991 report.  TNRCC comments addressed in Dec 9, 1993 
letter and by edits throughout the report.  

"The installation of a background monitor well east of the facility to determine 
background groundwater concentrations for the indicator constituents listed in the 
facility's operating permit is recommended.  Four groundwater sampling events spaced 
at two month intervals should be conducted from the well and analyzed for total Cd and 
Pb;  dissolved Cd and Pb; and pH.  Statistical analyses should be performed on the RFI 
groundwater data and the new background concentrations to determine what impact, if 
any, the operations at the facility have had on the groundwater beneath the Site."

A background monitoring well east of the facility was not installed during the Phase II 
investigation.  Two background wells (MW-19 and MW-20) were installed during the Site 
Investigation (PBW, 2012).  Groundwater data collected for APAR (Section 5) compared to 
RALs.

1/21/1994 Stewart Creek Phase II Workplan
Approved by letter June 1, 1994 and modified August 3, 1994, modification 
approved August 8, 1994

TNRCC 6/1/1994 Stewart Creek Phase II Workplan Approval Conditional approval
Tighter sampling intervals of Stewart Creek sediments than workplan proposes: 100-ft 
intervals for first quarter mile from property boundary, continue at quarter mile 
increments until delineated

Sediment sampling results reported in Final Phase II Stewart Creek RFI (RMT/JN, 1996).  
Stewart Creek was remediated during 2000 and remedial activities approved by letter dated 
7/25/2000.  

Background samples and statistical method: collect 8 background sediment samples 
upstream from 5th Street and collect 8 background soil samples from the east side buffer 
zone of plant at 12-18 inches bgs.  On the background data sets, perform outlier test, test 
of normal distribution (or use non-parametric methods), then perform UTL statistical 
method.

Stewart Creek was remediated during 2000 and remedial activities approved by letter dated 
7/25/2000.  Surface water sampling was performed during the Site Investigation (PBW, 2012) 
and APAR investigation.  Background soil samples were collected for the SIR (PBW, 2012) 
and the APAR investigation.  A statistical analysis of the samples is included in the APAR 
(Appendix 8).

Downstream sediment samples: Collect as large a core of sediment as possible, do not 
composite, and analyze each sample separately.  Background sediment samples should 
be collected in the same manner.  

Downstream sediment sampling results reported in Final Phase II Stewart Creek RFI (RMT/JN, 
1996).  Stewart Creek was remediated during 2000 and remedial activities approved by letter 
dated 7/25/2000. 

"The workplan states that collection of surface water samples will be dependent upon 
stream flow.  Surface water samples should be collected regardless of flow.  If the 
stream is at low flow conditions, then samples must be collected up to the farthest 
upstream location as practical, provided the locations are adjacent to or downstream 
from the facility."

Stewart Creek was remediated during 2000 and remedial activities approved by letter dated 
7/25/2000.  Surface water sampling was performed during the Site Investigation (PBW, 2012) 
and the APAR investigation (Section 6).

Analyze three samples of blast furnace slag located in the creek and three samples of 
blast furnace slag from the plant directly for total and TCLP lead and cadmium.

W&M (W&M, 2011a) sampled suspected slag from Stewart Creek and analyzed the samples 
for total Pb and Cd.  The samples were also analyzed for Fe and Ca to differentiate slag from 
limestone fragments.

Delta 1994 Stewart Creek Phase II RFI 20 sediment samples collected and analyzed for Cd and Pb
Remedial activities should focus on stream segment between GNB and 7700 feet 
downstream of Stewart Creek at 5th Street

Stewart Creek was remediated on-Site during 2000 and remedial activities approved by letter 
dated 7/25/2000.   Additional evaluation, outside of this APAR, is recommended to address 
downstream sediment hotspots (see Section 7 of APAR).

Develop corrective measures study See JDC, 1998.
Develop  Tier 1 eco risk assessment See JDC, 1998.

TNRCC 6/3/1994 TNRCC Approval of Phase I and Phase I Addendum Required several areas of concern to be addressed in Phase II

Background wells:  TNRCC requires GNB to install one monitor well for SWMUs 3 
(SL), 4 (NDA), 5  (SDA) and 8 (Stewart Creek Sediment Dredging Waste Pile).  Also 
recommended are additional background wells to provide an adequate sample 
population for statistical calculations to determine if background values have been 
exceeded.  It is unclear if well B1-R has been impacted by the South Disposal Area, so 
an additional well may need to be installed up-gradient of the SDA to be used as 
background.  

A background monitoring well east of the facility was not installed during the Phase II 
investigation.  Two background wells (MW-19 and MW-20) were installed during the Site 
Investigation (PBW, 2012).
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TNRCC 6/3/1994
TNRCC Approval of Phase I and Phase I Addendum 

(Continued)

Groundwater monitoring: "...TNRCC is requesting that groundwater samples be 
analyzed for sulfates.." in addition to the parameters proposed in the Phase I Addendum 
(i.e. total and dissolved Pb and Cd, pH)

Quarterly groundwater monitoring results were presented for total lead in the Phase II 
Investigation report (JDC, 1998).  Total and dissolved Pb and Cd, pH and sulfates were 
analyzed in groundwater samples collected for the SIR (PBW, 2012) and the APAR 
investigation (Section 5).

Background soil:  "...background soil samples must correspond to the same soil type, or 
soil horizon as the down-gradient samples."

A background soil study was conducted in 1993, however, TNRCC did not agree with the 
values.  Background samples were not collected during the Phase II investigation.  During the 
Site Investigation (PBW, 2012) and the APAR investigation, background soil samples were 
collected (Appendix 8).

WMA 1: "Additional soil samples should be collected around the outfall of the old 
railroad culvert down-gradient of the active slag landfill to determine whether this area 
could be a "hot spot" due to historical runoff from the slag landfill or north disposal 
area.  Soil samples should also be collected south of the north disposal area along the 
railroad tracks."  Samples to be collected from 0-6, 6-12, 12-18, 18-24 inches and at 3 
feet.  Samples are not to be composited.  If sample results indicate hazardous 
constituents are present at deeper than 4 feet, the collection of deeper samples may be 
necessary. 

The former railroad culvert outfall was addressed during the APAR investigation.  Four soil 
samples were collected and analyzed to evaluate lead and cadmium in the area (Section 4).

North Landfill: to address the thinned cover in some areas, the Phase II workplan should 
propose the necessary remediation, including whether placement of additional cap 
material is necessary during the Phase II RFI.

NDA cover in need of additional soil placement, see W&M, Mar 2011 and PBW, 2012.

WMA 2: Closed battery storage area: "...photographs of the Battery Storage Area taken 
after closure was completed show pitted, eroded and cracked concrete, indicating a 
potential release pathway to the soil beneath this unit.  Since the closure, a building has 
been constructed over the site.  The TNRCC cannot conclude at this time that the 
subsurface soil in this area was not impacted by the previous battery storage practices.  
Please propose a method to investigate the subsurface soils in this area to document that 
a release did not occur.

Following closure of this area, the blast furnace slag stabilization unit was built over the area.  
TWC comments indicate additional investigation was needed below the concrete slab of this 
area to confirm additional contamination has not occurred due to eroded concrete covering the 
area.  The former Battery Storage Area was closed in accordance with a TWC-approved closure 
plan dated March 1988 and a certification letter was subsequently submitted to TWC on 
January 24, 1989. GNB request official approval of closure from TNRCC by letter dated 
December 22, 1999.  Closure was approved by TNRCC by letter dated January 13, 2000.

WMA 2: Battery Acid Management System: "The acid sump, located at the battery 
breaker, is a SWMU, with a conduit leading to the on-site wastewater treatment plant.  
The WWTP includes subsurface treatment tanks.  Groundwater samples from MW-12 
and 13 showed a pH of 3.9, 5.0 and 4.9, which is lower than the expected range for 
ground water in this area.  It is our understanding that the acid sump has been recently 
checked for integrity and that the conduit leading from the sump to the WWTP has been 
replaced.  Please provide documentation of the physical integrity of the sump and the 
conduit, and removal of the previous conduit.  Also, please provide information on 
repairs and/or changes to the sump or the conduit.  In the Phase II workplan, please 
propose a method to sample soils in the proximity of the sump and conduit.  Provide 
information, if available, pertaining to integrity testing conducted on the subsurface 
WWTP tanks.  If these tanks have not been integrity tested by an independent Texas 
registered PE, then integrity testing, and possibly subsurface soil sampling, will be 
necessary as part of the Phase II RFI.  

pH values were above 6.0 for groundwater samples collected at MW-12 (6.78-7.17) and MW-
13 (7.13-7.40) during the groundwater sampling events for the SIR (PBW, 2012) and APAR 
investigation (Section 5).

GNB proposed to provide documentation of the integrity of the battery acid management 
system (i.e. sump, current conduit, and removal or previous piping); available information 
compiled on repairs and/or changes to the sump and conduit; and information complied on 
integrity of subsurface tanks at the on-site WWTP.  Further investigation was not requested by 
TNRCC.

WMA 2: Stored Raw Materials: "In the area immediately adjacent to the battery breaker, 
liquid materials collect on the floor prior to draining into the acid sump.  This appears to 
be management of a solid waste...and meets the definition of a SWMU.  The integrity of 
the concrete receiving this material is questionable, due to the appearance of eroded and 
cracked concrete and the nature of the liquid.    This area must be cleared of the liquid, 
and the integrity of the concrete and possibly the underlying soils must be investigated 
as part of the Phase II."

This area addressed in the APAR investigation.  A sample was collected and analyzed at this 
location to evaluate lead, cadmium and pH.

WMA 2: "Soil borings must be completed at approximately every 100 feet around 
WMA 2."

Soil borings were proposed in the Phase II workplan south of WMA 2 along Stewart Creek.  
Samples were not proposed along the northern border of WMA 2 due to this area being up-
gradient of potential source areas.  Many borings have been completed and sampled subslab 
within WMA2, including in the Battery Receiving/Storage Building, the Slag Treatment 
Building and outside vicinity, the Raw Material Storage Building and outside vicinity, as well 
as various other areas.  Further discussion is provided in Section 4 of the APAR.

WMA 3: South Disposal Area: "During the Phase I RFI, it appears that some sample 
points showing high lead results were not sampled at greater depths.  Additional borings 
are needed in the area to further delineate lateral and vertical extent of contamination. 
An additional well should be installed near B1-R and screened in a deeper zone, since B-
1R appears to be screened in the vadose zone and seldom supplies a water sample.  
Monitoring well B-4R appears to need replacing for the same reason."

The Phase II investigation further delineated SDA lead exceedances.  Additional delineation of 
SDA soil sample exceedances was also conducted for the SIR (PBW, 2012) and the APAR 
investigation (Section 4).  

B-1R and B-4R are both completed to the top of the shale bedrock and are fully penetrating of 
the uppermost groundwater bearing unit.
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TNRCC 6/3/1994
TNRCC Approval of Phase I and Phase I Addendum 

(Continued)

WMA 3: "Further interpretation of the WMA 3 subsurface is necessary.  A revised 
groundwater contour map and more detailed cross sections of the SDA should be 
included in the final Phase II report, incorporating the additional information collected 
during the RFI."

Completed in Phase II (JDC, 1998) and SIR (PBW, 2012).

Truck Staging Area (TSA): Exceedances indicated at MW-10 at upper 6 inches.  
"...These lead levels may have been caused by historical runoff from the TSA.  Aerial 
photos from 1979 and 1981 show that this area was not paved and curbed at that time.  
...bundles of spent batteries...may have leaked onto the ground while the trucks were/are 
parked in the TSA... the TNRCC is requiring additional soil borings along the periphery 
of the staging area and along the 5th Street drainage ditch.  Each soil boring should be 
sampled for lead and cadmium every 6 inches to a min depth of 3 feet."  

TSA sampled during Phase II (JDC, 1998) and lead exceedances delineated during the Phase II 
and the Site Investigation (PBW, 2012). Further delineation of MW-10 addressed in APAR 
investigation.  Seven soil samples collected and analyzed to evaluate lead in this area (Section 
4).

Hydrogeology: "The cross sections and lithologic logs show some gravel layers...Please 
use the additional information gathered during the Phase II RFI to further interpret the 
stratigraphy immediately below the facility...and provide more detailed cross sections in 
the Phase II report."

Completed in Phase II and SIR.  Detailed evaluation provided in Appendix 7 of APAR.

RMT/Jones and Neuse, 
Inc.

10/1/1994
Workplan for Phase II RCRA Facility Investigation; GNB 

Facility, Frisco, Texas
Conditionally approved by TNRCC letter dated February 27, 1998

Background monitor wells: "The following four background wells are recommended to 
adequately define groundwater concentrations at the site: 1) two new wells east of 5th 
street; 2) one new well south/southeast of WMA3 (SDA); and 3) one new well northeast 
of WMA1 (Slag Landfill, North Disposal Area, Sediment Waste Pile)...(also), the 
surficial water-bearing zone penetrated in soil borings proximal to Stewart Creek is not 
present at well B-1R (SDA).  The location of the well on the bluff, which is capped by 
the relatively impermeable Austin Chalk Formation, may account for the absence of the 
surficial water in this area.  A well located near the topographic saddle south/southwest 
of the south disposal area may provide hydraulically up-gradient (background) 
groundwater samples for WMA3."

Background monitor wells not installed during Phase II investigation due to on-site 
construction activities and dry weather.  Two background wells (MW-19 and MW-20) were 
installed east of the facility and reported in the SIR (PBW, 2012).

"...three soil borings will be drilled in the area of WMA 3 to determine the surface 
geology adjacent to the SDA.  The primary emphasis of these soil borings is to 
determine the extent of the sand and gravel layers noted in previous investigations.  "

Addressed in Phase II RFI (JDC, 1998).

"Well B4R will be plugged and decommissioned, and a replacement well installed 
slightly northwest of the location of this well.  The new monitor well will be completed 
to a depth of approximately 40 feet."

Well not replaced due to dry conditions at the site during the time of the Phase II investigation.  
Well B4R is completed to the top of the shale bedrock and produced groundwater samples for 
SIR and APAR investigations (Section 5).

Background soil: "Surface soils not impacted from lead emissions of vehicular traffic as 
well as subsurface soil will be evaluated from a minimum of six locations along the 
perimeter of the property.  Only locations upwind (south or west) of the plant are 
recommended.  Samples will be collected from the 0 to 6" and 6 to 12" depths and 
analyzed for both lead and cadmium as well as pH.  In addition to this data, soil lead 
concentrations are also being evaluated by Delta from analytical data generated during 
the Stewart Creek Phase II RFI activities."

 During the Site Investigation (PBW, 2012) and APAR investigation, background soil samples 
were collected (Appendix 8).

WMA1: (NDA, Stewart Creek Dredged Sediment Pile, SL) former railroad culvert 
"...three soil sampling locations are proposed south of the north disposal area along the 
railroad tracks..."

Sampling completed during Phase II between WMA1 and WMA2 along railroad tracks.

NDA recommendations: "...1) a visual inspection be conducted to determine all areas of 
the north disposal area in which the cap has deteriorated; 2) a permeable geotextile 
fabric be installed in these areas prior to the addition of native fill; 3) the cover material 
be tested for lead cadmium, pH and texture; 4) re-seed cover material with suitable grass 
mixture and 5) limit future access in this area."

NDA cover in need of additional soil placement, see W&M, Mar 2011 and PBW, 2012.

WMA 2: Former battery storage area: "...the integrity of the concrete floor will be 
determined by an independent Texas registered professional engineer during the Phase 
II RFI.  Soil sampling from beneath the existing paved surface is not recommended at 
this time.  Such sampling (i.e. drilling through concrete) may provide a conduit for 
future contamination and should be evaluated following the inspection process."

An official closure approval letter was requested of the TWC for this area  by letter dated 
December 22, 1999.  Closure was approved by TNRCC by letter dated January 13, 2000.

Battery acid management system: "During the Phase II RFI, the following activities will 
be conducted related to the battery acid management system: 1) documentation provided 
of physical integrity of sump, current conduit, and removal of previous piping; 2) 
available information compiled on repairs and/or changes to sump and conduit; and 3) 
information compiled in integrity of subsurface tanks at on-site WWTP."
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RMT/Jones and Neuse, 
Inc.

10/1/1994
Workplan for Phase II RCRA Facility Investigation; GNB 

Facility, Frisco, Texas (Continued)

Soil borings around WMA 2: "Ten soil borings will be completed along Stewart Creek 
on the south side of WMA 2 to evaluate potential contamination.  Of particular concern 
is the release of acidic materials which would impact soil and groundwater pH.  Soil 
borings are proposed along the south and west sides of the process area just outside of 
the paved area.  These locations are hydraulically downgradient of the battery breaker 
sump and conduit.  No soil borings are proposed along the north perimeter of the 
WMA2 since these locations are hydraulically upgradient of the potential source areas."

Addressed in the Human Health and Ecological Risk Assessment and Corrective Measures 
Study (JDC, 1998).

WMA 3 (SDA): "A grid layout for soil sampling is proposed for the SDA to determine 
the lateral and vertical extent of soil contamination.  The spacing of the grid lines will 
be 50 by 50 feet with soil samples collected to a depth of six feet at every grid node.  
Samples will initially be only analyzed from the 100 by 100 foot interval at grid points 
outside of the boundaries of the SDA.  All other soil samples will be held at the 
laboratory for later analysis, if necessary.  The data from the sampling results will be 
evaluated with a geostatistical program to generate isopleths of soil lead and cadmium 
concentrations.  The program can also be utilized to determine where additional data is 
required to refine the isopleths.  This evaluation will help to determine if soil samples 
should then be analyzed.  Following the review of the analytical data, one or more 
samples may then be analyzed for leachable concentrations of lead and/or cadmium 
utilizing the SPLP."

Addressed during Phase II RFI (JDC, 1998)

Additional monitor well (re-stated from background monitor wells section above 
regarding B-1R.)

Background monitor wells not installed during Phase II investigation due to on-site 
construction activities and dry weather.  Two background wells (MW-19 and MW-20) were 
installed east of the facility and reported in the SIR (PBW, 2012).

Truck staging area (TSA): "A total of eight soil borings are proposed for installation 
along the periphery of the truck staging area and along 5th street.  Soil borings will be 
located approximately 100 feet apart around the staging area and along the west side of 
5th street from the staging area to Stewart Creek.  The soil borings will be drilled to a 
minimum depth of six feet.  Soil samples will be collected from each six inch interval to 
a depth of three feet.  Below three feet, samples will be collected every 12 inches.  All 
samples from the 0 to 3 foot depth interval will be analyzed for total lead and cadmium 
as well as pH.  Samples collected from below the three foot depth will be initially held 
at the laboratory...Soil borings are not recommended within the truck staging area, 
rather around the perimeter and north of Stewart Creek."

TSA sampling conducted during Phase II investigation (JDC, 1998).

Site geology: "Three geotechnical borings will be installed during the Phase II RFI to 
further evaluate site geology.  Of primary concern is the presence of discontinuous 
gravel layers."

Not addressed in Phase II investigation.  Addressed in SIR (PBW, 2012) and APAR 
investigation.  Detailed evaluation provided in Appendix 7.

"Water levels from available wells will be measured during a one-day time period to 
determine groundwater flow and for development of a groundwater contour map."

Not addressed in Phase II investigation.  Water level measurements presented  in SIR (PBW, 
2012) and APAR (Section 5).

GNB 10/12/1994 Miscellaneous Stained Soil Samples

Letter from GNB to TNRCC presenting results of Delta sampling of stained 
soils near the retaining wall and Stewart Creek walking bridge. Suggested 
staining may have originated from water coming from under the footing of 
the flood wall.  The conduit seal appeared sound, so it appeared that the 
seeps may have been caused by hydraulic pressure from the interior and 
underside of the flood wall.

Actions taken include: "A small area of black top North of the conduit sump was 
removed and the new concrete poured and sealed against the battery building and flood 
wall, etc."

"The stained soil has been scraped up and drummed and will be handled appropriately."

"Confirmation samples were collected on October 12, 1994 by Delta." See stabilization approval letter (TNRCC, 1997).

Delta 10/16/1994 Miscellaneous Stained Soil Samples

Four surface soil samples were collected near the GNB Stewart Creek 
walking bridge adjacent to the retaining wall.  Three of the samples were 
collected from stained soils, while one was collected nearby and adjacent to 
the retaining wall from an area that was not stained.  

Delta 10/20/1994 Miscellaneous Stained Soil Samples
Three soil samples were collected on the creek side of the retaining wall at 
locations where water seepage through the retaining wall had been observed. 
One surface soil sample was collected from a similar unaffected area of soil.

See stabilization approval letter (TNRCC, 1997).

GNB 3/20/1995 Stewart Creek Phase II Implementation Notice
Modifies sampling frequency of Stewart Creek to less frequent intervals due to low 
concentrations of Pb and Cd found in certain areas of the creek and to refine additional 
samples based on results 
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RMT/Jones and Neuse, 
Inc.

8/30/1995 Notification of On-Site Class II Industrial Waste Landfill

Prior to construction of the on-Site Class II landfill, a notification was 
prepared and submitted during 1995 by RMT/JN that included specifications 
of the landfill design, waste composition, site geology, a groundwater 
monitoring plan, and a closure and post closure care plan.  To characterize 
the site geology, eighteen soil borings were collected and lithologically 
described by a geologist.  Monitoring wells were installed within nine of the 
soil borings.  Slug tests were performed in four wells and a pump test was 
performed in LMW-17.  One groundwater elevation gauging event was 
conducted.  The geologic assessment indicated the presence of limited sand 
and gravel lenses in the south to southwest portion of the landfill area.  The 
groundwater elevation gauging event indicated a hydrogeologic gradient to 
the southwest towards the North Tributary.  

GNB 9/24/1995 Revisions to Stewart Creek Phase II RFI Work Plan
Sediment sample locations to be selected based on sediment accumulations identified (6 
total) in aerial photos.  Within each sediment accumulation area, 3 to 5 sediment grab 
samples will be collected. 

Sediment samples were collected in this manner and reported in the Stewart Creek Final Phase 
II Report (RMT/JN, 1996)  Stewart Creek was remediated during 2000 and remedial activities 
approved by letter dated 7/25/2000.  

RMT/Jones and Neuse, 
Inc.

5/1/1996 Stewart Creek Final Phase II RFI Report

The Stewart Creek Phase II investigation was performed in accordance with 
a work plan approved by TNRCC on January 29, 1996.  Eighty sediment 
samples were collected and analyzed for lead and cadmium during 1994.  In 
addition, 20 background sediment samples were collected upstream of the 
former 5th Street on Stewart Creek and Cottonwood Creek, which is a creek 
that feeds into Stewart Creek.  Twenty-six sediment samples were collected 
in areas of accumulated sediment along Stewart Creek during February 
1996.  Sixteen sediment sample results reported in the Phase I RFI report 
(Lake, 1991) were also included in the Stewart Creek Final Phase II Report.  
Sediment sample locations ranged from the main plant area to the Stewart 
Creek West WWTP, which is located downstream of the Site.  Based on 
sampling results, the report recommended further study of the Stewart Creek 
segment between the former 5th Street and the 7700-foot marker. 

"It can be concluded from this investigation and previous investigations that remedial 
activities and stabilization should focus on the stream segment between GNB and 
approximately 7700 feet downstream of Stewart Creek at 5th Street."

Stewart Creek was remediated on-Site during 2000 and remedial activities approved by letter 
dated 7/25/2000.  Additional evaluation, outside of this APAR, is recommended to address 
downstream sediment hotspots (see Section 7 of APAR).

"A Corrective Measures Study for the stream sediment between 5th Street and the 7700 
foot marker and a Tier I qualitative ecological risk assessment will be submitted."

A corrective measures study for this stream segment was submitted 8/1/1998 (JDC, 1998).  
Stewart Creek was remediated on-Site during 2000 and remedial activities approved by letter 
dated 7/25/2000. 

TNRCC 3/26/1997 Miscellaneous Stained Soil Samples - Stabilization Approval
"This letter approves the sampling and excavation of contaminated soil as a stabilization 
measure."

"It is understood that further investigation of this area will be included in the Phase II 
RFI for the facility upon TNRCC review and approval of the Phase II RFI workplan 
submitted January 1, 1994 and revised October 5, 1994."

This area was investigated during the SIR (PBW, 2012) and the APAR investigation (Section 
4).

TNRCC 2/27/1998
Conditional approval of Phase II RCRA Facility Investigation 

Workplan

Background soil concentration:  GNB conducted a background soil study in 1993 
(results presented in Phase II Workplan) to determine background concentration of Pb 
and Cd.  TNRCC does not agree with values as representative of background and also 
required that background samples be taken at similar intervals as proposed soil samples 
to be collected.  

Background soil sampling performed for SIR (PBW, 2012) and APAR investigation.  
Statistical analysis of the samples is provided in the APAR (Appendix 8).  

WMA 1: "...the TNRCC is requiring soil samples to be collected at the railroad spur 
unloading area located on the southern side of the NDA."

Railroad spur samples were collected during the Phase II investigation (RRS-1, RRS-2, RRS-3 
and RRS-4).

Modification of sampling procedures at the railroad culvert outfall requested: instead of 
sampling the first two inches, sample at intervals similar to that stated in the June 3, 
1994 TNRCC letter.  Samples are not to be composited.

Soil investigation in the vicinity of the former railroad culvert addressed in APAR 
investigation. Three soil borings completed and sampled  to evaluate lead and cadmium in this 
area (Section 4).

"...the soil and groundwater samples collected from boring B-7N...showed levels of lead 
which appear to be elevated.  The lateral and vertical extent of contamination must be 
determined for all areas around WMA1."

The Phase II  investigation (JDC, 1998) and SIR (PBW, 2012) established lateral delineation 
around boring B-7N.  Vertical delineation of soil at this boring was achieved during the Phase I 
RFI.

WMA 2: Even if/when GNB submits integrity check documentation, TNRCC stated that 
GNB will have to sample underneath WMA 2.  "...the TNRCC strongly suspects that the 
soils underlying WMA 2 have been impacted...as evidenced by seepage from 
underneath the battery storage area along Stewart Creek...documented by Misc. Stained 
Soil samples report dated October 6, 1994... TNRCC will assume a release beneath 
WMA 2 (if borings not advanced through concrete at WMA2). 

Multiple soil borings were advanced through concrete throughout WMA2 during the Site 
Investigation (PBW, 2012) and APAR investigation.  In addition, samples were collected along 
the Stewart Creek floodwall following concrete removal from the area during French drain 
construction activities.  An official closure approval letter was requested for this area of the 
TWC by letter dated December 22, 1999.  Closure was approved by TNRCC by letter dated 
January 13, 2000.

WMA 3: SDA: Groundwater delineation is not addressed adequately.  The TNRCC 
suspects that the acidic conditions, lead and cadmium detected in MW-12 may be 
associated with the SDA.

During the groundwater sampling events for the SIR (PBW, 2012) and APAR investigation, 
MW-12 had pH ranging from 6.48-7.17.  Pb and Cd levels were below Residential Assessment 
Levels for both sampling events (Section 5).

Truck Staging Area: "Soil samples should be collected around and in (the truck staging 
area) and sampled at the same depths as the proposed samples during the Phase II RFI."

TSA samples collected from non-paved areas during Phase II investigation.
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GNB 3/31/1998 Letter response to Phase II Workplan conditional approval Confirms TNRCC comments will be integrated into new workplan 
In lieu of the Phase II soil borings between WMA 1 and WMA 2, a BLRA and CMS 
will be submitted for Stewart Creek and submitted by Aug 1, 1998

Borings proposed for this area are specified in the Phase II workplan as being located along 
Stewart Creek only: boundaries north of WMA 2 are upgradient of potential areas of 
contamination.  See also Human Health and Ecological Risk Assessment and Corrective 
Measures Study (JDC, 1998).

"GNB will perform the appropriate aspects of the Phase II investigation at the WMA 3 
to determine the lateral extent of lead contamination in the shallow soil and to evaluate 
risk and develop the CMS for this area.  In addition, GNB will determine the extent of 
lead in groundwater in the area of MWs B1N, BR3, MW12 and MW13."

Quarterly groundwater monitoring results (including those for B-1R, B-3R, MW-12 and MW-
13) were presented for total lead in the Phase II Investigation report (JDC, 1998).  In addition, 
groundwater sampling was performed during the Site Investigation (PBW, 2012) and the 
APAR investigation (Section 5).  Soil sampling of WMA 3 addressed in the Phase II 
investigation as described in the workplan (RMT/JN, 1994)

Additional samples will be collected from non-paved areas of the truck staging area, the 
area around B7N and samples will be collected from the RR spur unloading area 
between WMA1 and WMA2.  The purpose of the soil sampling is to determine the 
lateral extent of lead contamination in shallow soil and to gather the appropriate 
information to evaluate risk and to develop the CMS for these areas.  

All three areas were addressed during the Phase II investigation (JDC, 1998).

JDC 8/1/1998
Human Health and Ecological Risk Assessment and 
Corrective Measures Study Report for Stewart Creek

Stewart Creek was addressed as a separate project from the Phase II RFI 
pursuant to a TNRCC request dated September 16, 1993.  The Human 
Health and Ecological Risk Assessment (HHERA) and Corrective Measures 
Study for Stewart Creek (JDC, 1998b) were submitted to the TNRCC on 
August 5, 1998.  This study included an evaluation of Stewart Creek 
sediment and surface water data from several investigations, including the 
Phase I RFI (Lake, 1991), the Phase II RFI (JDC, 1998a), additional 
sediment sampling performed by RMT/JN in 1995 and 1996 and the Stewart 
Creek Final Phase II (RMT/JN, 1996).  The study area for the HHERA 
included portions of Stewart Creek at the facility area and areas downstream 
of the facility.  

HHERA: Surface water concentrations of Cd and Pb do not pose a risk to human or 
ecological receptors.  Cd and Pb in creek sediments within GNB's facility boundaries 
may pose a risk to on site workers.  Corrective measures are recommended for the 2050 
foot section of Stewart Creek within the GNB facility from a location 750 feet 
downstream from the former South  5th Street to the northwest facility boundary 
(approximately 2800 feet downstream from the former south 5th street) because the 
sediments in this portion of the creek consistently exceed the ecological screening levels 
for lead (218 mg/kg) and for cadmium (10 mg/kg).  The 4 locations downstream of the 
northwest facility boundary (6500 feet, 7000 feet, 7200 feet and 7600 feet downstream 
of the former South 5th Street) that exceeded for sediment screening levels should also 
be evaluated. 

Stewart Creek was remediated during 2000 and remedial activities approved by letter dated 
7/25/2000.  Additional evaluation, outside of this APAR, is recommended to address 
downstream sediment hotspots (see Section 7 of APAR).

CMS: Additional sampling and statistical evaluation of downstream sediment samples 
that exceeded screening values for Pb and Cd.  At least five samples at each area should 
be collected and analyzed for total lead and cadmium to characterize the lateral and 
vertical extent of sediments that exceed the screening levels.  The sampling results will 
be used to estimate the volumes of contaminated sediments to be addressed by 
evaluation of corrective measures, if necessary.

A CMS of on-Site sediments was included in the HHERA; following implementation of the 
CMS, a Corrective Measures Implementation Report (CMI) dated July 13, 2000, was submitted 
to TNRCC.  Additional evaluation, outside of this APAR, is recommended to address 
downstream sediment hotspots (see Section 7 of APAR).

JDC Consulting 8/1/1998 Phase II RFI Report

A Phase II RFI was conducted by JD Consulting, Inc. (JDC) in June 1998, 
pursuant to a work plan prepared by RMT/Jones and Neuse (RMT/JN. 
1994), modified by letter dated September 24, 1995 (GNB, 1995), and 
approved, with modifications, by the TNRCC on February 27, 1998.  The 
Phase II RFI addressed the areas referenced in the TNRCC’s June 3, 1994 
correspondence, which approved and noted deficiencies in the Phase I and 
Phase I RFI Addendum that were to be addressed in the Phase II RFI.  
Investigative activities included soil sampling at the truck staging area, the 
railroad spur, and the area in the vicinity of the Truck Staging Area (Figure 
1B).  Further delineation of the lateral extent of soil COC concentrations 
above applicable regulatory standards at the South Disposal Area and 
development of a Corrective Measures Study were also addressed in the 
Phase II RFI for the South Disposal Area.  

Truck Staging Area: "The Phase II RFI shallow surface soil sample result of 11800 
mg/kg lead from NTS2 exceeds the proposed investigation limit….the subsurface soil 
samples collected from NTSB1 (same location as NTS2) had lead concentrations that 
were all below the proposed investigation limit (500 mg/kg)...vertical extent 
determined...  It is recommended that stabilization measures be evaluated, and additional 
investigation conducted, to determine the extent of lead at concentrations above the 
proposed investigation limit...at this area."

NTS2/NTSB1 has been delineated by soil sample 2012-NDA-3, collected during the Site 
Investigation (PBW, 2012) (Section 4).
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JDC Consulting 8/1/1998 Phase II RFI Report (Continued)

Railroad Spur: "Surface soil samples…had lead concentrations that exceeded the 
proposed investigation limit….  Only one soil sample (collected deeper than 24")  
(RRS4e 24-42") had a lead concentration that exceeded the proposed investigation 
limit…(42-48" in same sample was below investigative limit).  Therefore, the vertical 
extent of lead in soil, relative to the proposed investigation limit, has been determined at 
the railroad spur.  Access to this area is limited because of the boundaries of WMA1 and 
WMA2, therefore an investigation to determine the lateral extend of lead concentrations 
in surface and subsurface soils is not recommended or feasible. The lead concentrations 
reported for the surface soil samples collected from boring RRS 1 appear anomalous 
because they increase with depth, therefore, it is recommended that this area be 
resampled."

Addressed in APAR investigation.  Soil samples collected and analyzed to evaluate lead and 
cadmium in this area (Section 4). 

South Disposal Area: The following surface soil samples exceeded the proposed 
investigation limit: SDA2, SDA3, SDA4, SDA5, SDA9-1, SDA9-2.  "Most of the 
impact was limited to the upper 12 inches of soil.  Only two soil samples exceeded the 
proposed soil investigation limit in the 12-18 and 18-24" intervals (SDA9-2c and SDA9-
2d) and only one sample collected from the 12-18" depth interval exceeded the proposed 
surface soil cleanup level (1000 mg/kg).  ...Two subsurface soil samples collected from 
the 24-30" and 30-36" depth intervals in boring SDA8 exceeded the proposed 
investigation limit.   Deeper intervals at this sample did not exceed the proposed 
investigation limit.  Thus, the vertical extent  of lead concentrations in soil, relative to 
the proposed investigation limit of 500 mg/kg, has been determined at the SDA. It is 
recommended that an investigation to determine the lateral extent of lead concentrations 
in surface soil be implemented at the areas north of the SDA where lead concentrations 
in the Phase II surface soil samples exceeded the proposed investigation limit of 500 
mg/kg."

Surface soils near the SDA were further delineated in the SIR (PBW, 2012) and APAR (Section 
4).

Groundwater: the pH anomaly (at MW-12 and MW-13) was not investigated due to dry 
weather conditions and construction, but a corrective measure will be proposed once the 
investigation is conducted.  

MW-12 and MW-13 showed pH values greater than 6.0 during the January 2012 SIR 
Investigation (PBW, 2012) and the APAR groundwater sampling events.

TNRCC 7/29/1999
Corrective Measures Implementation Workplan Conditional 

Approval
Approval with modifications

"The report states that the ecological screening level for lead is 218 ppm, equivalent to 
the Effects Range Median (ERM) for marine sediments.  Since the creek is located in an 
area unaffected by tidal influences, please used the Threshold Effects Level (TEL) for 
sediment, which is 35 ppm for lead.  "

Stewart Creek was remediated on-Site during 2000 and remedial activities approved by letter 
dated 7/25/2000.  

"The report states that the ecological screening level for cadmium is 10 ppm, equivalent 
to the ERM for marine sediments.  Since the creek is located in an area unaffected by 
tidal influences, please use the TEL for cadmium, which is 6 ppm.  Please remember 
that site-specific background concentrations may be substituted for the previously 
mentioned screening levels."

Stewart Creek was remediated on-Site during 2000 and remedial activities approved by letter 
dated 7/25/2000.  

TNRCC 1/13/2000
Acceptance of Closure Certification for 4 Solid Waste 

Management Units
Approval of four SWMUs

Closure approval for the former Battery Storage Area, Old Drum Storage Area, Stewart 
Creek Sediment Dredging Waste Pile and the Product Waste Pile.

Remediation Services, 
Inc.

2/15/2000 Culvert Plugging
Details the plugging of the former railroad culvert.  Plugging completed 
during February 2000.

JDC Consulting 7/13/2000 Stewart Creek Corrective Measures Implementation Report

As a result of the HHERA conducted by JDC in 1998, an approximate 2,800-
foot stretch of the creek sediments was remediated to standards for lead and 
cadmium approved by the TNRCC (91 milligrams per kilogram [mg/kg] for 
lead and 4.23 mg/kg for cadmium).  The remediation was carried out by first 
removing visible slag “buttons” from the creek bed and banks, then 
excavating the soils at an average depth of 1ft.  Soils were excavated to 
deeper depths as needed based on the extent of slag presence in the soil.  
Excavated soil was screened for recoverable slag fragments, which were 
recycled in the blast furnace at the facility.  Remaining soil was stockpiled 
and sampled for TCLP analysis for lead and cadmium.  Most samples passed 
the criteria for Class II waste; the samples that did not pass the criteria were 
treated until they passed.  Some stockpiled material was tested for SPLP 
lead and cadmium for potential re-use as intermediate fill in the active Class 
2 landfill at the facility.  The TNRCC approved the reuse proposal on 
November 8, 1999.  

Sediments were mechanically removed to one foot from the channel and banks of 
Stewart Creek. Deeper depths were removed if slag material was present at deeper 
depths.

TNRCC 7/25/2000
Stewart Creek Corrective Measures Implementation Report 

Response
Acknowledges attainment of cleanup standards

"Based on the information contained in the Final Report and other information available 
to staff, it appears that cleanup at Stewart Creek has attained RRS No. 1.  GNB 
Technologies, Inc. is released from deed recordation and post-closure care requirements.
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TCEQ 7/15/2003
Leaking Petroleum Storage Tank (LPST) Case Closure of 

Subsurface Release of Hydrocarbons at G.N.B Technologies 
Facility

A diesel oil release residue was discovered in April 1988 during the 
construction of the retaining wall adjacent to Stewart Creek.  Details of the 
discovery and subsequent remedial actions are provided in a letter by Lake 
Engineering to the Texas Water Commission (Lake, 1988).  Following 
discovery of the residue, a pump and mobile storage tank were immediately 
installed.  Three test holes were advanced to determine the extent of residue; 
residue was not detected in any of the holes.  To enhance collection of 
residue, an oil recovery sump and intercept trenches were constructed.  
TCEQ issued a letter dated July 15, 2003, certifying that the former diesel 
fuel release (LPST ID No. 106075) had met site closure requirements and 
that no further action was necessary.  

The letter stated that no further action was necessary.

EPA 4/1/2010 Report of RCRA Sampling Inspection at Exide Technologies
EPA visited the Site on April 1 and April 15, 2010, to collect samples of the 
landfill, leachate tank, untreated slag and treated slag.  

A sample of the leachate from a tank that collects leachate from the Class 2 landfill 
indicated elevated levels of arsenic and selenium.

Groundwater samples collected around the Class 2 landfill during APAR analyzed for arsenic 
and selenium (Section 5).

W&M Environmental 3/28/2011 Suspect Slag Sampling Report

W&M Environmental conducted a visual survey of the western reach of 
Stewart Creek from the Battery Receiving/Storage Building to the BNSF 
railroad.  Suspected slag samples collected from the banks of the creek were 
photographed and evaluated for Pb, Ca, and Fe to develop a visual criteria 
for identifying suspected slag in the field.  

"Probable slag materials have been identified in the western reach of Stewart Creek at 
the Site...The location of materials identified as probable slag based on laboratory 
results suggests that slag materials are concentrated near the middle of the Site, but are 
also present to the eastern boundary of the study Site.  When the analytical data are 
considered in combination with the distribution of probable slag, the slag may not 
extend to the western boundary of the Site."

W&M conducted additional evaluation of suspected slag material site-wide.  The report is 
included as an appendix to the APAR (Appendix 18).

TCEQ 5/6/2011 Inspection Report Results from TCEQ inspection conducted May 6, 2011

"...TCEQ staff observed that the floor (in the slag treatment building) of the <90 day 
tank was covered by free liquids.  The free liquids were identified by Exide personnel as 
equipment wash down water and dust suppression water.  TCEQ staff observed these 
waters contacting the untreated piles of slag and refractory brick in the tank.  TCEQ 
staff also noted that this water contacts loose fragments of wastes on the crusher when 
the crusher is washed down.  A sump is used to collect these waters until it can be used 
in the slag treatment process...TCEQ staff observed...overflow."

Soil sampling has been performed sub-slab in this building for the APAR investigation (Section 
4).  All liquids and water have been removed and the building has been decontaminated and 
demolished.

"...Ms. Lewis collected a sample of a material resembling blast furnace slag from the 
north side of the (slag treatment) building.  The sample was collected beneath the 
opening used to transfer untreated refractory brick and untreated blast furnace slag into 
the building...Sample results...indicated that the sample contained elevated 
concentrations of lead (total: 47,100 mg/kg, TCLP 59.3 mg/L) and cadmium (total: 574 
mg/kg, TCLP: 1.74 mg/L)."

Addressed during APAR investigation.  Nine soil samples collected and analyzed to evaluate 
lead and cadmium in the area (Section 4).  All liquids and water have been removed and the 
building has been decontaminated and demolished.

"...TCEQ staff viewed the on-site active industrial non-hazardous Class 2 landfill.  Two 
of the landfill cells were capped but a third cell was active.  TCEQ staff collected two 
samples of the treated slag and one sample of a material resembling mud that consisted 
of contact water and sediments.  The analytical sample results indicate that slag 
containing hazardous concentrations of lead (total 36,200 mg/kg, TCLP 44.8 mg/L) and 
cadmium (total 433 mg/kg, TCLP 1.43 mg/L)were present in the nonhazardous class 2 
landfill."

Being addressed per Response Action Workplan (RAWP).

"TCEQ staff observed large amounts of untreated slag and battery chips in the (shooting 
range) berm which appeared to have originated from the South Disposal Area."

Removal of Shooting Range Berm completed.  Verification soil samples are included in the 
APAR (Section 4).

"...TCEQ staff observed a white solid and several battery chips in a drainage swale west 
of the Crystallizer.  TCEQ also observed dead vegetation and a white solid along a 
drainage pathway that began at the Crystallizer and ended at the culvert.  ...staff 
collected a sample of the soil at the opening of the culvert which contained the white 
solid.  The sample's analytical results indicated that the soil contained elevated 
concentrations of lead (total 694 mg/kg, TCLP 3.92 mg/L) and sulfates (total 6040 
mg/kg)."

Addressed during APAR investigation.  Thirteen soil samples collected and analyzed to 
evaluate lead, cadmium and sulfate in the area (Section 4).

"...TCEQ staff inspected the barrier wall and the Stewart Creek embankment.  TCEQ 
staff observed dead vegetation near a crack in the barrier wall where a liquid was 
discharging (slag treatment building on other side of wall).  TCEQ collected a soil 
sample from the embankment where the dead vegetation was observed and sample 
analysis results indicated an elevated concentration of lead (total 3560 mg/kg, TCLP 
12.2 mg/L)."  

Addressed during APAR investigation.  Soil samples collected and analyzed to evaluate lead 
and cadmium in the area (Section 4).
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TCEQ 5/6/2011 Inspection Report (Continued)

"...TCEQ staff observed a dark rust-colored stain along the wall where the stormwater 
pipe exited the wall.  The pipe appeared to be leaking due to worn out gaskets.  TCEQ 
staff collected a sample of the soil and rock along the embankment beneath the pipe.  
Sample analysis results indicated elevated concentrations of lead (total 39800 mg/kg, 
TCLP 127 mg/L) and cadmium (total 894 mg/kg, TCLP 12.2 mg/L)."

Addressed during APAR investigation.  Soil samples collected and analyzed to evaluate lead 
and cadmium in the area (Section 4).

"Review of sample results indicated elevated concentrations of lead and cadmium along 
the barrier wall that could potentially impact the waters of Stewart Creek.  However, 
according to the analytical sample results of the water samples collected from Stewart 
Creek, it does not appear that the lead and cadmium discharges from the facility have 
contaminated the Stewart Creek water.  Analytical sample results indicate there are no 
detectable concentrations of lead or cadmium in water.  Elevated concentrations of lead 
and cadmium were also detected in the treated slag disposed in the landfill.  Elevated 
concentrations of lead were also detected in soils near a culvert that discharges to the 
City of Frisco.  Elevated concentrations of lead and cadmium were also detected around 
the outside of the Slag Treatment Building."

Addressed during APAR investigation.  Soil samples collected and analyzed to evaluate for 
lead and cadmium in the area (Section 4).

EPA 8/1/2011

RCRA Section 3013(a) Administrative Order
Docket No. RCRA 06-2011-0966;

Re-designated by EPA as
Docket No. 06-2012-0966

The Administrative Order (AO) was issued following an EPA inspection on 
December 14-18 2009 and March 29, 2010 and review of historical 
documents.  EPA concluded that there was potential soil, groundwater, 
sediment and surface water contamination resulting from activities at the 
facility and issued the AO.  The AO ordered Exide to submit to EPA a 
workplan that proposed sampling and analysis.  The requirements are 
detailed in the following column.

"A preliminary facility-specific Site Conceptual Model (CSM)..."
CSM provided in workplan submitted November 2011 (CRA, 2011) and refined in SIR (PBW, 
2012).  CSM elements (exposure pathways) provided in Section 2 of APAR.

"A plan and timetable for sampling and analysis of soil to characterize the nature and 
extent of horizontal and vertical contamination, and to identify source areas and 
potential source areas, including but not limited to, areas in the vicinity of the NDA, 
SDA, RMSA, inactive SL, Boneyard (BY), Bale Stabilization Area (BSA), 
Crystallization Unit Frac Tank (CUFT), and seepage along the flood wall.  The soil 
sampling program shall include the collection of background soil samples (not impacted 
by facility operations) to account for any natural background metal concentrations.  The 
plan shall include the locations and depths of the soil samples, collection and analytical 
methods, and the parameters for analysis."

A workplan submitted in November 2011 (CRA, 2011) to address each of these requirements.

"A plan and timetable for the collection and analysis of surface water and sediment 
samples associated with Stewart Creek (March 29, 2010 EPA samples of soil between 
flood wall and Stewart Creek showed elevated levels of lead).  Surface water and 
sediment sampling shall focus on the upstream side of the facility, within the facility at 
or immediately downstream of source/potential source areas, on the downstream side of 
the facility at the property boundary, and any off site sampling that may be needed to 
determine the nature and extent of contamination.  In the event that the creek is dry, soil 
samples shall be collected for analysis in lieu of surface water and sediment samples, in 
similar locations.  The plan shall include the locations of the surface water and sediment 
(or soil) samples, collection and analytical methods, and the parameters for analysis.

A workplan submitted in November 2011 (CRA, 2011) to address each of these requirements.

"A plan and timetable for characterizing the groundwater flow direction and 
groundwater quality.  The plan shall focus on the collection of groundwater samples 
upgradient of, within and downgradient of source areas/potential source areas (including 
but not limited to....i.e. NDA, SDA, SL, BY, BSA, CUFT, flood wall.  The plan shall 
include the location and depths of monitoring wells, well construction methods, well 
sampling methods, analytical methods, and the parameters for analysis."

A workplan submitted in November 2011 (CRA, 2011) to address each of these requirements.

Rone Engineering 10/7/2011 Geotechnical Engineering Report

A geotechnical study was performed in 2011 in the general area of WMA 1 
(North Disposal Area and Slag Landfill) to support the engineering design 
for a series of buildings and upgrades to existing facility structures proposed 
at the time of the report.  The lithologic information obtained from the 
borings drilled for this investigation was used in support of Site 
hydrogeologic evaluation and for the development of geologic cross-
sections in the APAR.  

None
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W&M Environmental 12/28/2011 North and South Disposal Areas Evaluation

W&M conducted a visual inspection of the North Disposal Area and the 
South Disposal Area to assess the condition of the soil caps and to inspect 
for suspected slag on the ground surface within each area.  The study 
identified limited areas of exposed slag and/or battery chips in the South 
Disposal Area as well as isolated occurrences of slag on the ground surface 
to the north and east of the area.  The study also noted cracks in the soil 
above the South Disposal Area, but no slag or battery chips were identified 
in the areas of cracking.  In the North Disposal Area, exposed slag was 
noted within materials storage areas and areas of heavy vehicular traffic in 
the southern portion of the area.  In addition, isolated occurrences of slag 
were noted along the North Tributary, the railroad spur, and in the north 
wooded area.

"Areas to the south and east of the designated SDA contain exposed materials, as does 
the gun range berm located immediately to the west.  Intermittent and isolated 
observations of chips and small slag fragments were noted in areas to the north of the 
SDA, and within wooded and overgrown areas east of the SDA...It is possible that many 
observations of surficial material represented isolated conditions that can be managed 
with minimal effort; other areas will warrant some additional intrusive investigations to 
define the depth and lateral extent of material to be managed."

W&M conducted additional evaluation of suspected slag material site-wide.  The report is 
included as an appendix to the APAR (Appendix 18).

PBW 7/12/2012 Site Investigation Report

North Disposal Area: "Lead concentrations in the 2 to 4 foot interval below ground 
surface (bgs) depth interval sample from location 2012-NDA-1 and in the 0 to 2 foot 
depth interval sample from location 2012-NDA-3, both north of the previously 
identified NDA boundary, exceeded the lead critical PCL.  Soil sample data from the 
current and previous investigations were combined to evaluate the lateral extent of soil 
PCL exceedances in the NDA vicinity.  Based on this information, the northern extent 
of PCL exceedances is delineated by sample locations 2012-NDA-4, 2012-NDA-2 and 
2012-NDA-6.  The eastern extent of the PCL exceedances is bound by previous sample 
locations NTS-1, TS-2, and TS-1.  Soil PCL exceedances were not bound to the south 
and west due to the presence of the Slag Landfill to the west and process buildings to 
the south.  In light of the noted surface soil exceedances and apparent boundary 
extension further north from the previously identified NDA boundary, and in 
conjunction with the findings noted below for the Bale Stabilization Area, which is 
located over part of the NDA surface, it is recommended that the PCL exceedances in 
this area be addressed by a combination of surface soil excavation where vertical 
impacts are shallow, extension of the existing NDA cap in areas outside of the 
previously defined cap boundaries where impacts are not limited to shallow depths, and 
repair of the existing cap as necessary. 

Soils in NDA vicinity evaluated in Section 4 of APAR.  Additional sampling was conducted at 
TS-1 and TS-2.  Soil samples were also collected east of NTS-1 in the vicinity of these 
locations.

Slag Landfill: The lead concentration in the 2 to 4 foot bgs depth interval sample from 
location 2012-SL-1, west of the previously identified Slag Landfill boundary, exceeded 
the lead critical PCL.  Slag fragments were noted in this boring suggesting that the 
landfill may extend to this location. Subsequent interviews with long-time Facility 
personnel indicate this is likely the case.  The lateral extent of the lead exceedance is 
bound to the north by sample locations 2012-SL-2 and 2012-SL-3, and to the west and 
south by previous sample locations B8N, MW-16 and MW-16S, and the railroad spur in 
that area, which is believed to precede the construction of the landfill. Soil PCL 
exceedances were not bound to the southeast due to the presence of the NDA in this 
direction.  In light of the apparent extension of the landfill boundary further to the west 
from the previously identified boundary and in conjunction with the findings noted 
below for the Boneyard area, which is located over part of the Slag Landfill surface, it is 
recommended that PCL exceedances in this area be addressed by a combination of 
surface soil excavation where vertical impacts are shallow, extension of the existing 
Slag Landfill cap in areas outside of the previously defined cap boundaries where 
impacts are not limited to shallow depths, and repair of the existing cap as necessary.

Soils in vicinity of Slag Landfill evaluated in Section 4 of APAR.

Raw Material Storage Area: The lead concentration in the 0.5 to 2.5 foot bgs depth 
interval sample from location 2012-RMSA-2, in the southeastern part of the RMSA, 
exceeded the lead critical PCL.  Cadmium and lead concentrations in all three other soil 
borings from this area were below their critical PCLs and total petroleum hydrocarbons 
(TPH) was not detected in any of the four soil samples from the RMSA.  It is 
recommended that the extent of this PCL exceedance and the appropriate remedial 
action to address this area be evaluated following the planned decontamination and 
dismantling of the RMSA in conjunction with Facility closure activities.

Addressed during APAR investigation.  Fifty-two soil samples collected and analyzed to 
evaluate cadmium and/or lead in this area (Section 4).
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PBW 7/12/2012 Site Investigation Report (Continued)

South Disposal Area: No PCL exceedances were noted in any of the ten SDA soil 
samples collected and, therefore, these samples serve to generally bound the extent of 
PCL exceedances noted in previous soil samples from this area.  Elevated lead 
concentrations limited to surface samples from previous soil samples in the northeastern 
part of this area are consistent with reported sporadic surface accumulations of battery 
cases and slag in the area.  As noted in the Work Plan (CRA, 2011) and previously 
discussed with EPA, Exide has been performing a comprehensive inspection of the SDA 
with the objective of identifying and addressing battery case and slag accumulations in 
this vicinity.  To the extent that areas where soils with COC concentrations exceeding 
PCLs do not coincide with locations where incidental battery cases and/or slag will be 
addressed, these soils could be addressed via focused excavation or additional capping.   

Soils in vicinity of SDA evaluated in Section 4 of APAR.  W&M conducted additional 
evaluation of suspected slag Site-wide, including in SDA vicinity.  The report is included as an 
appendix to the APAR (Appendix 18).

Boneyard: The lead concentration in the 0 to 2 foot bgs depth interval sample from 
location 2012-BY-4 in the southwestern part of the Boneyard exceeded the critical PCL 
for lead.  Cadmium and lead concentrations in the four other soil borings from this area 
were below their critical PCLs.   Slag was encountered at the base of boring 2012-BY-4 
at a depth of 2 feet bgs, likely indicating that the Slag Landfill extends to this area.  The 
extension of the Slag Landfill to this location is consistent with the observation of slag 
in boring 2012-SL-1 to the northwest as the two borings suggest the Slag Landfill 
extends further west than had been previously indicated.  Subsequent interviews with 
long-time Facility personnel indicate this is likely the case.  The western and southern 
extent of the landfill is bound by data from previous sample locations B8N, MW-16 and 
MW-16S, if not by the railroad spur in that area, which is believed to precede the 
construction of the landfill.  In light of the apparent extension of the Slag Landfill 
boundary further to the west from the previously identified boundary and in conjunction 
with the findings noted above for the landfill, it is recommended that PCL exceedances 
in this area be addressed by a combination of surface soil excavation where vertical 
impacts are shallow, extension of the existing Slag Landfill cap in areas outside of the 
previously defined cap boundaries where impacts are not limited to shallow depths, and 
repair of the existing cap as necessary.    

Soils in vicinity of Boneyard evaluated in Section 4 of APAR.

Bale Stabilization Area: The lead concentrations in the 0 to 2 foot bgs depth interval 
sample from location 2012-BSA-2, and the 0 to 1 foot bgs depth interval samples from 
2012-BSA-4c and 2012-BSA-4d exceeded the lead critical PCL.  The cadmium 
concentration in the 0 to 2 foot bgs depth interval sample from 2012-BSA-3A exceeded 
the cadmium critical PCL.  Cadmium and lead concentrations in all other soil samples 
from this area were below their critical PCLs.  The northern extent of PCL exceedances 
in the bale Stabilization Area surface soils is delineated by NDA sample locations 2012-
NDA-3 (for cadmium) and 2012-NDA-6 (for lead).  In light of these results and in 
conjunction with the findings noted above for the NDA, it is recommended that PCL 
exceedances in this area be addressed by a combination of surface soil excavation where 
vertical impacts are shallow, extension of the existing NDA cap in areas outside of the 
previously defined cap boundaries where impacts are not limited to shallow depths, and 
repair of the existing cap as necessary. 

Soils in vicinity of Bale Stabilization Area evaluated in Section 4 of APAR.

Crystallization Unit Frac Tank: Two soil samples were collected from two locations in 
the vicinity of the former Crystallization Unit Frac Tank and analyzed for antimony, 
arsenic, barium, beryllium, cadmium, chromium, lead, nickel, selenium, silver, zinc, and 
sulfate.  All sample concentrations were below their respective critical PCLs. No further 
action is recommended in this area. 

Soils in vicinity of Crystallizer Unit evaluated in Section 4 of APAR.

Stewart Creek Flood Wall Creek Side: Nine soil samples were collected from the 0 to 2 
foot bgs depth interval from nine borings advanced along the creek side of the Stewart 
Creek flood wall.  These samples were analyzed for cadmium, lead and TPH.  The sole 
PCL exceedance noted in these samples was a lead concentration of 2,240 mg/kg in 
sample 2012-FWCS-1 (0-2) near the western end of the flood wall.  Additional 
sampling is proposed in this vicinity to define the lateral and vertical extent of this 
exceedance.  The additional sampling will be performed concurrent with the 
collection/analyses of soil samples during construction of a French drain system 
(including an impermeable barrier liner) between the flood wall and the Facility process 
area.  

Soil samples were collected during construction of the French drain during September-October 
2012 and additional samples collected during the APAR investigation. Area in the vicinity of 
2012-FWCS-1 addressed during APAR investigation.  Additional soil samples collected and 
analyzed during APAR investigation to further evaluate lead in this area.  Additional soils on 
creek side of Flood Wall evaluated in Section 4 of APAR.
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PBW 7/12/2012 Site Investigation Report (Continued)

Shooting Range Berm: The eastern face of the former shooting range berm was 
investigated by means of three test trenches excavated perpendicular (east–west) to the 
long axis (north-south) of the berm.  These test trenches were visually inspected for 
bullets, clay pigeon fragments, battery casing fragments, slag or other foreign materials, 
but no soil samples were collected.  The test trench observations indicate that foreign 
material was generally absent in  the upper, westernmost portions of the berm and that, 
within the lower, eastern portions of the berm, this material was generally limited to 
near or just below the berm surface (e.g., not in the berm interior).  Thus, although no 
data were collected from this area for comparison to TRRP PCLs, the test trench 
observations suggest that slag and battery cases are limited to the eastern face of the 
berm and are not distributed throughout the berm.   It is recommended that the berm 
soils containing slag and/or battery cases be removed to a maximum depth of bedrock 
and post-excavation samples be collected for comparison to lead and cadmium PCLs.

Shooting Range Berm removed.  Data for post-removal verification soil samples evaluated in 
Section 4 of APAR.

Stewart Creek Sediment: Sediment ecological PCLs derived for cadmium and lead were 
lower than the human health PCLs for those metals and were therefore, the critical PCLs 
for sediment.  The ecological PCL was derived to be protective of benthic and aquatic 
organisms, and is the mid-point of the ecological benchmark and the second effects 
level.  None of the 25 sediment samples collected from Stewart Creek or the North 
Tributary contained cadmium or lead at concentrations in excess of the critical PCL.  

Site Stewart Creek and North Tributary sediment samples evaluated in Section 7 of APAR.

Surface Water: Surface water ecological PCLs derived for cadmium and lead were 
lower than the human health PCLs for those metals and were therefore, the critical PCLs 
for surface water.  The ecological PCLs were derived to be protective of chronic aquatic 
life.  Dissolved cadmium and lead concentrations in 15 Stewart Creek surface water 
samples were compared to these critical surface water PCLs.   The only concentrations 
exceeding their respective critical PCLs were dissolved cadmium and lead 
concentrations in surface water samples 2012-SW-1 and 2012-SW-2, near the 
downstream boundary of the Site, and the dissolved cadmium concentration in sample 
2012-SW-11, upstream of the plant operational area.  These were the only samples with 
detectable dissolved concentrations and all of these results were estimated (J-flag) 
values very near the limits of detection.   None of the measured concentrations exceeded 
acute aquatic life screening values and all were far below human health based PCLs and 
even below drinking water standards (if surface water were a drinking water resource).  
In light of these considerations, the isolated and inconsistent nature of the few surface 
water PCL exceedances, and most significantly, the absence of any detectable dissolved 
cadmium or lead concentrations in surface water samples collected in the near vicinity 
of potential source areas near Stewart Creek, such as the RMSA, the SDA, or near the 
flood wall, no further investigation of surface water is recommended.  

Evaluated in SLERA and APAR based on TCEQ classification of Stewart Creek as an 
intermittent stream (see Sections 6 and 9).

Groundwater: The uppermost GWBU at the Site consists of the clay-rich alluvial soils 
situated above the Eagle Ford Formation.  Groundwater within this unit generally occurs 
under unconfined conditions.  The potentiometric surface for this GWBU (based on 
water level elevations measured in Site monitoring wells on February 13, 2012) 
generally slopes toward the southwest at a gradient of approximately 0.018 ft./ft. except 
near the bluff at the southern boundary of the Site where it slopes steeply toward the 
north and Stewart Creek.  Although localized transmissive zones are present within the 
uppermost GWBU, the lateral extents of these more transmissive zones within the 
overall clay-rich soils of the GWBU are limited and, thus, significant groundwater 
transmissivity within the GWBU as a whole is not expected.  Since there is no current or 
future drinking water pathway, the critical PCL for groundwater was not based on 
drinking water exposure, but rather was based on a groundwater to surface water PCL.   
The critical PCL for cadmium and lead in groundwater was compared to dissolved 
concentrations of these metals.  None of the dissolved cadmium and lead concentrations 
exceed the critical PCL.  Based on these results, no further groundwater investigation or 
remediation is recommended. 

Re-evaluated based on groundwater classification (Class 3).  Groundwater classification 
information provided in Appendix 7 of the APAR.

EPA 9/12/2012 Comments on SIR
Please note under 350.51(d)(1), one shall delineate to vertical limit of COCs in soil 
exceeding background concentrations, including the soil-to-GW pathway

Delineated to RALs in conjunction with groundwater investigation. 351.51(d)(1) states that 
delineation to background is not needed if an adequate groundwater assessment has been 
conducted (e.g. COC concentrations in the groundwater have been measured from appropriate 
locations)

Since the MSD agreement has not been established at this time, all soil results must be 
re-evaluated under correct assessment PCLs

MSD- based conclusions have been removed in the APAR.   
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EPA 9/12/2012 Comments on SIR (Continued)
All nine soil results from the Stewart Creek Flood Wall Creek Side exceed background 

concentrations and GWSoilIng

Background issue addressed  by comment above regarding vertical delineation of soils when a 
groundwater assessment has been conducted.  Information on groundwater classification is 

provided in Appendix 7 of the APAR.  Soil data evaluation relative to GWSoilIng provided in 

Section 4 of APAR.

 
Was there a door-to-door water well inventory to identify unregistered water wells in 
area, which EPA believes are present; What is the status of well 18-50-8C drilled by 
Frisco Concrete

A water well field survey was conducted by Larry Eagan during October and November 2012. 
During this survey it was concluded that the Frisco Concrete well is believed destroyed.

Include findings from W&M inspection reports and discuss implications Reports included as appendix in the APAR (Appendix 18).  Implications discussed therein.

Due to abundance of small to large animal burrows around the facility, may need data 
for deeper subsurface since soil burrow terrestrial receptors may exist at the site.

SLERA (Section 9) prepared to evaluate potential ecological receptors/exposures.

Eco assessment is in order due to COC, the creek, and the surrounding environment 
ecosystems

SLERA (Section 9) conducted in accordance with approved SLERA workplan.

Where do we stand at this facility regarding GW classification Groundwater classification information is provided in Appendix 7 of the APAR.
Please explain why so many J flagged soil data for Pb and Cd and how does it affect 
outcome of report

Clarified in APAR (see Section 3.5).

Pb and Cd concentrations are flagged as estimates and may not represent actual 
concentrations.  Cd is also flagged as out of normal QA ranges

Clarified in APAR (see Section 3.5).

What are Exide's plans to remediate area of contamination in Slag Landfill Will be addressed in Response Action Plan to be prepared after final APAR approval by TCEQ.

Pb and Cd exceedances in reconnaissance GW samples
Data for reconnaissance water samples collected from soil borings discussed  by area in Section 
4 of APAR.

Do not agree with statement at this time "no further investigation of surface water is 
recommended"

Re-evaluated in SLERA and APAR based on TCEQ classification of Stewart Creek as an 
intermittent stream.

For soils, different PCLs should be considered based on area of current and future land 
use…e.g., soil samples at the flood wall should be compared to eco PCL or background

Additional soil samples were collected along the flood wall in support of the SLERA.  Data 
evaluated in SLERA (Section 9).  

Since hazardous wastes have been disposed of in Crystallization Unit Frac Tank, must 
delineate to background levels

Per TRRP requirements, soils were evaluated relative to Residential Assessment Levels (See 
Section 4).

Due to the change in depositional energy environments from on-site (channelized creek 
with coarser grain sediments) to off-site (meandering creek with finer grain sediment) 
confirmation sampling downstream is necessary

Downstream sediment samples were collected from the segment of Stewart Creek that runs 
alongside the Former Stewart Creek Wastewater Treatment Plant and in other downstream 
areas as part of other investigations.  Further evaluation of sediment hot spots in these down 
stream areas is recommended (see Section 7).

Due to exceedances in surface water, off-site surface water confirmation sampling 
(down stream) is essential

Re-evaluated in APAR and SLERA based on TCEQ classification of Stewart Creek as an 
intermittent stream.

EPA 12/18/2012 Consent Agreement and Final Order

Compliance: "...the respondent shall continue with the implementation of the sampling 
plan approved by EPA pursuant to such agreed order, including use of the procedures 
set forth in "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," 
EPA Publication SW-846 and the corresponding method detection limits, for the 
delineation of any lead contamination to applicable TRRP standards in the affected 
media in area bounded by the south side of the flood wall near the Battery Storage Area 
and Stewart Creek ("Flood Wall Area").

Evaluation of soils data in Battery Storage area and Flood Wall area relative to TRRP RALs 
provided in Section 4.

"Within thirty days of the effective date of this  CAFO,  Exide will submit a work 
completion implementation of the sampling plan approved by EPA and delineation of 
any lead contamination of the Flood Wall Area to applicable TRRP standards in the 
affected media; and (ii) to develop and implement a Response Action Plan to be 
approved by the TCEQ for the defined area of contamination requiring remediation, in 
accordance with 30 TAC 335.174 (40 CFR 264 Subpart G and 264.310) and 30 TAC 
350 (TRRP)."

Work completion plan submitted to EPA  on January 17, 2013.

TCEQ 2/10/2013 Agreed Order

"Within 150 days after the effective date of this Agreed Order: Submit an APAR for the 
unauthorized discharges located on the southwest corner, south side, and below the 
opening on the north face of the Slag Treatment Building, the east side of the South 
Disposal Area, at the drainage swale west of the Crystallizer, and the on-site portion of 
the Stewart Creek embankment, sediments, and surface water...The Site Investigation 
Report will be incorporated into the APAR...

Soils evaluation provided in Section 4.  Sediment evaluation provided in Section 7.  Surface 
water evaluation provided in Section 6.

"...Submit an APAR for the RCRA Facility Investigation units listed in IHW Permit No. 
50206, PS IX.C. and also for any and all solid waste management units and areas 
identified by previous TCEQ and EPA investigations and any new releases discovered 
subsequent to issuance of the permit in October 1986, as required by IHW Permit No. 
50206, PS IS.A...The APAR required by (order above) may be satisfied by submittal of 
a single APAR covering both requirements."

APAR submitted to address this requirement.

Former Operating Plant
Frisco Recycling Center
Frisco, Texas Page 17 of 22 Affected Property Assessment Report

Exide APAR Page 77 of 2984



Table 1C
Exide Frisco Recycling Center
Historical Document Summary

Author Date Title Contents Outstanding issues / recommendations Comments

TCEQ 2/7/2013 Handout at 2/8/2013 Meeting

Affected Property Assessment Report (APAR) - General Discussion: The APAR should 
be an all-inclusive, stand-alone document.  Please include the information presented in 
the July 12, 2012 Site Investigation Report (SIR) in the APAR.  The APAR should 
satisfy all requirements of the pending TCEQ order...the Permit, the EPA requirements 
and comments to the July 12 SIR.  

APAR submitted to address requested elements.

The results of past studies and past data can be used for historical reference, but may 
need to be revisited in order to accurately describe current conditions.  New data will be 
required to verify current conditions since site conditions may have changed due to the 
fact that it has been an active facility, and relatively newer contamination may have 
been deposited in areas that were considered "clean" in the past.  Confirmation sampling 
should be conducted on previously closed sites to verify whether or not releases have 
occurred, and that the configuration of the site boundaries has not changed.

Past data evaluated in context of individual data points/closed areas.  New data provided in 
APAR Sections 4,5,6,7 and 9 were used for affected property assessment and evaluation of 
previously closed areas.  Historical data provided in Appendix 17 for reference purposes.

A visual and/or instrumental (XRF?) recon of the entire site for slag and battery chips 
should be conducted.

W&M conducted a visual inspection of the western reach of Stewart Creek (west of the Battery 
Storage Building).  W&M tested several samples of suspected slag to develop a visual criteria 
for identifying suspected slag (W&M, March 2011).   In a separate event, W&M  conducted a 
visual inspection of the NDA (including the Slag Landfill and the areas immediately north of 
the Slag landfill and the wooded area north of the NDA and south of the north tributary of 
Stewart Creek (W&M, December 2011).  The SDA was evaluated from the northeastern most  
reach of the SDA to the property line to the west and south.  Because these areas are the sites of 
past slag disposal/placement, these are the areas most likely to contain exposed slag.  An 
updated inspection report by W&M is included in the APAR in an appendix (Appendix 18).

TCEQ Ordering Provisions 3.b.i.i. - Within 60 days (due and submitted by April 11, 
2013) of the date of the Agreed Order Issuance, submit to the Executive Director for 
approval a groundwater monitoring program at the active landfill to be implemented 
following receipt of written approval from the executive director.

A groundwater monitoring plan for the Class 2 landfill  was submitted on April 11, 2013.

TCEQ Ordering Provisions 3.c.i - Within 150 days (due July 10, 2013) of the date of the 
Agreed order, submit an APAR for the unauthorized discharges located on the 
southwest corner, south side and below the opening on the north face of the Slag 
Treatment Building, the east side of the South Disposal Area, at the drainage swale west 
of the Crystallizer, and the on-site portion of the Stewart Creek embankment, 
obligations specified in IHW Permit No. 50206, PS IX, to the Executive Director for 
approval.  The Site Investigation Report will be incorporated into the APAR under this 
provision and ordering provision number 3.c.ii, below.  If response actions are 
necessary comply with all provisions of the TRRP, Institutional Controls and corrective 
actions obligation specified in IHW Permit No. 50206, PS IX.

APAR submitted to address requested elements.  RAP to be submitted after final APAR 
approval by TCEQ.

TCEQ Ordering Provisions 3.c.ii - Within 150 days (due date July 10, 2013) of the date 
of the Agreed Order submit an APAR for the RCRA Facility Investigation units listed in 
IHW Permit No. 50206, PS IX.C and also for any and all solid waste management units 
and areas identified by previous TCEQ and EPA investigations and any new releases 
discovered subsequent to issuance of the permit in October 1986, as required by IHW 
Permit No. 50206, PS IXA.  If response actions are necessary, comply with all 
applicable provisions of TRRP.  If the Response Action Plan does not propose a 
permanent remedy, then it shall be submitted as part of a new Compliance Plan 
application as specified in PS IX.B.6.  The RAP shall contain detailed final engineering 
design and monitoring plans and schedules necessary to implement the selected remedy.  
Implementation of the corrective measures shall be addressed through a new CP as 
specified in PS IX.B.6; The APAR required by ordering provision no. 3.c.i. above may 
be satisfied by submittal of a single APAR covering both requirements.  

APAR submitted to address requested elements.  RAP to be submitted after final APAR 
approval by TCEQ.

TCEQ Ordering Provisions 3.c.ii - Dispose of the berm material (within 150 days of 
issue of Agreed Order) located near the west side of the South Disposal Area at an 
authorized facility.

Removal of Shooting Range Berm completed.  Verification soil samples are evaluated in 
Section 4.

Former Operating Plant
Frisco Recycling Center
Frisco, Texas Page 18 of 22 Affected Property Assessment Report

Exide APAR Page 78 of 2984



Table 1C
Exide Frisco Recycling Center
Historical Document Summary

Author Date Title Contents Outstanding issues / recommendations Comments

TCEQ 2/7/2013 Handout at 2/8/2013 Meeting (Continued)

TCEQ Permit Provisions requiring Closure according to Permit Provision VII.C and D.   
Specifically VII.D.2.a. – Within 120 days of the determination that closure to Remedy 
Standard A cannot be attained, the permittee shall submit to the TNRCC a response 
action plan (RAP) and an affected property assessment report (APAR) in accordance 
with procedures described in the approved closure plans for Container Storage Area 
(Battery Receiving/Storage Area) and Containment Building (Raw Materials Storage 
Building) referenced by Provision VII.A.1. and the requirements of 30 TAC Sections 
350.94 and 350.91 for review and approval by the Executive Director.  These provisions 
will require coordination with TCEQ IHW Permits staff.

A RAP will be submitted after final APAR approved by TCEQ.  Exide has been coordinating 
with TCEQ IHW permits staff.

A further discussion of the overlapping portions of the Order and Permit are presented 
in the discussion of the Raw Materials Storage Area below.

TCEQ Permit Section IX – Corrective Action for Solid Waste Management Units 
(SWMUs)
The Order refers to this portion of the Permit and is meant to be all inclusive not only 
for the RFI units, but also any new SWMUs.

No specific new SWMUs identified during APAR investigation.  Two monitoring wells 
installed in former North Tributary infill and soil samples collected.  No waste was encountered 
during soil sampling and well installation in this area.

APAR data gaps: PG Seal
Geologic cross sections were not PG sealed.  Please submit a new APAR in which all 
appropriate documents are PG sealed.

All geologic cross sections  in the APAR are sealed by a PG.

Interim Actions at Stewart Creek Flood Wall – As a result of investigations performed 
as part of the EPA Order, discharges of contaminated surface runoff water were 
identified in the vicinity of the Stewart Creek Flood Wall adjacent to the Slag and 
Wastewater Treatment Buildings.  An interim action was taken by the facility to 
intercept this contaminated water to prevent discharge to Stewart Creek.  In the APAR, 
include a full discussion of activities, chronology of events, sample results, engineered 
drawings, a discussion of contaminated water origin, transport, sampling, classification, 
handling, and disposal.  If this is to be a permanent remedy, it should be included in a 
RAP.  If the discharges are from the RCRA permitted units (and) have resulted in soil 
contamination that cannot be remediated to non-hazardous concentrations, the soils will 
have to be closed as a RCRA landfill subject to 30 years of detection monitoring, or if 
groundwater contamination is present, a modification to the permit for a compliance 
plan for corrective action/compliance monitoring will be required.

Detailed information of the French Drain is included as an appendix to the APAR (Appendix 
19).   Permanent remedy to be determined and will be presented in RAP.

COC screening
Lead and Cadmium are the presumptive COCs.  However, a complete historical review 
should be conducted of all products, waste management activities, and past COC 
occurrences and investigations, such as arsenic and selenium as measured in a landfill 
leachate sample by a 2009 EPA investigation, PST removals and final closure 
documentation, spills around the above ground diesel tank, corrosive liquids from 
battery acid at Battery Breaking area, herbicides, pesticide storage etc. and justification 
as to why/why not these constituents are being screened according to TRRP-10 and 
TRRP-14.  Include documentation such as maps, interviews with former employees and 
any other documentation.

COCs were discussed during the February 15, 2013, meeting between TCEQ and Exide.  A 
COC screening/selection discussion based on TRRP guidance is provided in the APAR 
(Sections 3.1.2 and 10).

Sampling Procedures
As part of the sampling process at the lab, during the soil screening process, are chunks 
of slag ground up and included in the sample results, or are they excluded by screening?

The lab homogenizes samples for analysis and includes the entire sample as collected, in 
accordance with SW-846, 6010b.

In addition to sampling for total metals, TCLP sampling should be conducted on any 
areas where waste was deposited after July 26, 1982 and compared to 40 CFR 264.24, 
Toxicity Characteristics to determine if the waste is characteristically hazardous.

No specific areas for TCLP sampling were identified during APAR investigation.

Complete GW Investigation
The groundwater investigation only examined the groundwater/surface water interface, 
from wells located along the banks of Stewart Creek.  Groundwater PCLs were not 
delineated due to a possible MSD promised by the City of Frisco.  MSDs are not 
allowed on RCRA Permitted facilities. A more definitive delineation of subsurface 
transmissive zones and the extent of groundwater contamination is required to the 
appropriate PCL.  

MSD- based conclusions have been removed in the APAR.  Groundwater investigation and 
PCL development documented in APAR (Section 5).  An updated groundwater classification 
evaluation provided in APAR (Appendix 7).

A complete understanding of the possible exposure pathways of soil to groundwater, 
soil to surface water/sediment, groundwater to surface water/sediment, and the potential 
for groundwater migration off-site is required.   

PCLs, including potential exposure pathways, were discussed in the February 15, 2013 meeting 
between TCEQ and Exide.  A complete PCL discussion is provided in the APAR (Sections 
4,5,6 and 7).
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TCEQ 2/7/2013 Handout at 2/8/2013 Meeting (Continued)

Regarding groundwater classification, our joint determination that the eastern portion of 
the site can be classified as saturate soils and the western portion of the site can be 
classified as Class 3 based upon the limited aerial extent and storativity of the alluvial 
lobe.  The groundwater classification evaluation according to TRRP-8 should be 
presented in the APAR.  A discussion of high sulfate levels should also be included.  
The limited groundwater data presented as part of the July 12, Site Investigation Report 
suggests that all groundwater migrates toward and discharges into Stewart Creek.  
Please provide a complete evaluation of groundwater at the site, including a delineation 
of the groundwater/saturated soils boundary, groundwater conditions at the Class 2 
landfill and between the landfill and the surface water discharge points, and 
groundwater conditions beneath each SWMU. An examination of groundwater in the 
infill of the former Relocated Tributary should be conducted.  The existence of a 
preferred permeability pathway in the infill should be assessed, and determine the point 
of discharge, into Stewart Creek or back into the Relocated Tributary.

Applicable PCLs based on a Class 3 groundwater classification (Appendix 7).  Monitoring 
wells installed in the infill of the former North Tributary and groundwater sampling conducted.  
A discussion of sulfate levels is provided in the APAR (Section 5).  Groundwater conditions 
are addressed in Section 1 of the APAR and groundwater chemistry addressed in Section 5 of 
the APAR.

If any new evidence to the contrary of the “limited extent” of the alluvial aquifer is 
revealed as a result of a more extensive assessment of groundwater conditions (i.e.. 
groundwater migration off-site in the western portion of the facility) as part of the 
APAR, a re-evaluation of the Class 3 designation will be required.  Please include the 
water well survey as presented in the SIR in the APAR

See Appendix 7 for groundwater classification discussion.  An updated water well survey is 
provided in Appendix 5 of the APAR.

Complete Surface Water Investigation- Exceedances of surface water for Stewart Creek 
exist at SW-1 and SW-2 locations for Lead and Cadmium at downstream edge of 
facility with J flagged results.   An exceedance of surface water SW-11 for Cadmium 
located upstream, also J flagged. These locations should be resampled to confirm their 
existence.  Use the TRRP Guidance 24 –Determining PCLs for Surface Water and 
Sediment and provide a complete assessment of this exposure pathway.  Since it is 
anticipated that Grand Park will be constructed downstream of the facility, conduct a 
comparison of Stewart Creek surface water to contact recreation PCLs as well as other 
considerations as examined using TRRP Guidance No. 24. Potential for impacts to 
Stewart Creek along the industrial portion of the facility should be fully examined. If it 
is determined that the industrial area is to be closed as a RCRA unit, provisions should 
be made for a regular surface water sampling program to monitor contaminant levels 
through time to determine potential current and future impacts.   

Exceedances reported in the SIR assumed a classification of Stewart Creek as a perennial 
stream.  Based on the classification of Stewart Creek by TCEQ as an intermittent creek, surface 
water exceedances of lead and cadmium were not indicated during the 2012 surface water 
sampling event.  Thus, consistent with discussion with TCEQ during February 2013, re-
sampling of surface water was not performed. The contact recreation PCL for Cd was used and 
PBW developed a contact recreation PCL for lead in surface water (See Appendix 9).  Surface 
water data evaluated in Section 6.

Surface water and sediment in the relocated North Tributary should be sampled.  
Sediment was sampled in the North Tributary during the 2012 Site Investigation and evaluated 
in Section 7 of APAR.  Surface water sampled in the North Tributary and the results evaluated 
in Section 6 of APAR.

Tier II SLERA – The facility must conduct a Tier II SLERA, which is currently 
underway.  

SLERA was conducted in accordance with TCEQ/EPA-approved Work Plan (See Section 9).

EPA Comments – The APARs should address all the comments provided by EPA to the 
July 12, Site Investigation Report.

EPA comments addressed in APAR (see comment-by-comment description provided 
previously in this table).

Soil Investigation – The soil investigation report should re-evaluate the extent of 
contamination using the proper PCL.  Soil to Surface Water and Soil to dust inhalation 
should be considered in addition to Soil to GW ingestion. If the Class 3 groundwater is 
affected, a soil PCL is 150 ppm lead for greater than 30 acre exposure area. Soil sample 
depth and sampling interval should be determined by the depositional environment.  0-6 
inches for aerial deposition, 0-2 ft. intervals can be used for other areas as long as the 
absence or presence of slag/battery chips is noted in the boring log and as a column a 
table which summarizes the sampling results.

The selection of the soil Critical PCL discussed in APAR Section 3.  Soil samples were 
collected from 0-6" to evaluate for aerial deposition.   All soil samples were lithologically 
logged and slag was noted when present.  The lead critical PCL was identified as 1600 mg/kg 
based on a Tier 2 evaluation of the soil to groundwater PCL (see Sections 3, 4 and 11).  The 
presence of slag is noted in the boring logs (Appendix 2) and discussed in Section 4 of the 
APAR.

Soil Background Sampling, page 32 - The use of background sample results is permitted 
if the Soil to GW Ing number is lower than background.  Some of the sample results in 
Table 5 appear to be outliers.  Also, you can default to Texas Specific Soil Background 
numbers as per TRRP.  Please complete the site specific background determinations and 
compare them to the Texas Specific Soil Background numbers.

The background soil samples collected during the Site Investigation have been statistically 
evaluated.  The statistical evaluation is presented in the APAR (Appendix 8).

As mentioned in the initial general discussion, determine the extent of slag/battery chips 
throughout the facility.  This will require a robust sampling plan to determine if the slag 
is concentrated in certain areas, or does it exist throughout the facility

W&M inspection reports for exposed slag/battery chips provided in Appendix 18.
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TCEQ 2/7/2013 Handout at 2/8/2013 Meeting (Continued)
In areas where battery acid may have been present, measure the pH of the soils and 
determine corrosivity (Battery Receiving/Storage Building and Bale Stabilization 
Areas).

Soil pH included in the analysis of soils collected in the vicinity of these areas.  Fifty-three soil 
samples were collected and analyzed to evaluate pH in these areas (Section 4).

Interim measures (vegetative cover, artificial cover, hydro-mulch) may be necessary to 
prevent fugitive dust emissions from occurring from disturbed or exposed soils where 
such emissions are occurring (wind-blown dust) until such time a final remedy has been 
put in place.

A dust control plan was implemented for dust control during decontamination and demolition.  
A perimeter air monitoring program has been implemented outside of this APAR and monthly 
data are provided to TCEQ.

North Disposal Area (NDA) – Black, gravel sized slag fragments were noted in sample 
NDA-1 boring log, from 2-2.5 ft.  This indicates the necessity to determine the northern 
most extent of slag in the subsurface.  Also, the boring was noted as infilling with water. 
This boring appears to be in the infilled portion of the Relocated North Tributary and a 
ground water sample should be analyzed to determine the presence of COCs.  NDA-2 
has fill from 0-4ft, with the northern boundary not determined.  Additional sampling to 
the north required to determine the extent of fill. NDA-3 has fill from 0-4.5 ft.  NDA-5 
slag blocked the sampling barrel at 6 inch depth and precluded deeper sampling.  More 
sampling to determine the extent of the slag and landfill should be undertaken.  If the 
NDA is to be capped, any contamination outside the landfill boundaries should be 
consolidated into the landfill, or properly disposed at an off-site facility. 

Groundwater monitoring wells installed in the former North Tributary.  The well borings were 
continuously sampled for lithologic purposes and selected soil samples collected for laboratory 
analyses (Section 4).   Groundwater samples were also collected from the monitoring wells 
(Section 5).  Extent of NDA has been delineated by borings 2012-NDA-4, 2012-NDA-6, B7N, 
MW-21 and MW-22.

Slag Landfill – Depending upon the critical PCL (groundwater to surface water 
PCL,etc.) the extent of contamination in the Slag Landfill may or may not have been 
determined. The erosion of contaminated soil directly to and potential for leaching to 
the infilled areas of the Relocated North Tributary should be examined.

The selection of the groundwater RAL to be used for delineation purposes is described in 
Section 5.   Monitoring well installed  in the former North Tributary infill in the vicinity of the 
Slag Landfill.  Two monitoring wells and soil samples collected and analyzed to evaluate lead 
and cadmium in this area (Sections 4 and 5).  

Raw Materials Storage Area – Regulatory overlap exists between closure requirements 
for the Raw Materials Storage Building, which shall be closed according to IHW Permit 
Provision VII.D., Permit RFI requirements Provisions IX. C-G., and Ordering 
Provisions 3.c.i and ii.  These areas overlap and require compliance with different 
regulations with different timeframes for the same area.  Permit Provision VII.D. 2.a. 
stipulates “within 120 days of the determination that closure to Remedy Standard A 
cannot be obtained, the permittee shall submit to the TNRCC a RAP and APAR for Raw 
Materials Storage Bldg and Battery Receiving/Storage Area.  Order stipulates 
submission of an APAR within 150 days of the date of issuance of the Agreed Order 
(7/10/2013).  Permit Provision IX. E. requires the submission of a schedule.  What is the 
anticipated timing for the closure of the two permitted units? In the Response Action 
Work Plan, Appendix A. Waste Stabilization Plan, page 5, it states “At the completion 
of the work, the sediments (from the decontamination area) will be removed and 
transferred to the existing Slag Treatment Building (not a permitted unit) at the facility 
for treatment or transferred to a less than 90 day container for characterization, storage 
and disposal in accordance with local, state, and federal requirements.”   The 
requirements for the APARs as stipulated in the order are meant to be all inclusive and 
should include the APAR for the Raw Materials Storage Area.  However, if waste 
management activities are conducted during the remediation phase after the APAR has 
been completed, another APAR or some form of closure documentation for the area will 
be necessary to determine if any contamination has occurred due to the remediation 
activities.

As described in Section 4, soil samples collected below the Battery Receiving/Storage Building 
and Raw Material Storage Building exceed critical soil PCLs for lead and cadmium.  A 
Response Action Plan to address these areas will be submitted after TCEQ approval of the final 
APAR.  Closure of permitted units is being performed as required by the permit.

The Decontamination and Demolition Plan, Revision 1, dated January 25, 2013, Section 
6.1.6 Soils Verification Sampling discusses soils sampling for the soils immediately 
beneath Raw Materials Storage Bldg. but not the Battery Receiving/Storage Area.

Subslab soil samples were collected in the Battery Storage/Receiving Area in areas identified 
with cracking or pitting based on an examination of the concrete floor.  Fifty-one subslab soil 
samples were collected in areas of cracking and/or pitting of the slab and analyzed to evaluate 
lead, cadmium and pH (Section 4).

According to TCEQ Ordering Provisions 3.c.i -  Within 150 days (due July 10) of the 
(effective) date of the Agreed Order, submit an APAR for the unauthorized discharges 
located on the southwest corner, south side, and below the opening on the north face of 
the Slag Treatment Building.

This area addressed in APAR.  Soil samples collected and analyzed to evaluate lead and 
cadmium in the area (Section 4).
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TCEQ 2/7/2013 Handout at 2/8/2013 Meeting (Continued)

South Disposal Area – Discharges noted in the TCEQ inspection for the east side of the 
South Disposal Area must be delineated according to Ordering Provision 3.C.i. 
Groundwater monitoring wells need to be installed between the South Disposal Area 
and Stewart Creek to determine possible impact.  Surface water quality standards need 
to be met in monitoring wells adjacent to Stewart Creek according to TRRP-24.  
Additional soil sampling to the east and west to define the eastern and western 
boundaries is required.  0-6 inch aerial deposition samples are necessary. The existence 
of high levels of contamination at the surface in the landfill interior will require 
remediation/capping.

Additional soil sampling to the east of the SDA performed to further delineate lead 
exceedances.  Surface soil samples (0-6") have been collected in this area for the SLERA 
evaluated for lead and cadmium.  Additional samples were collected north of SDA-4 and SDA-
3 and were evaluated for COCs from 0-6".  Samples collected for the SLERA in the wooded 
area to the east of the SDA were collected from the 0-6" interval.   Additional soil samples 
collected and analyzed to evaluate lead and cadmium in this area during the APAR 
investigation.  The groundwater to surface water PCL was considered a pathway for wells 
located adjacent to Stewart Creek, the groundwater to surface water point of exposure.  
Water levels were evaluated in monitoring wells between the South Disposal Area and Stewart 
Creek.  B-4R was sampled as part of the investigation.  An attempt was made to sample B-3R 
but the well provided an insufficient volume for sampling.

Site Specific Recommendations – Non-RFI SWMUs
Boneyard – Additional groundwater monitoring wells may need to be installed between 
the Boneyard and Stewart Creek to determine possible impact to the west and east of 
MW-16.  Determine if any additional slag fragments are in this area to determine if 
either capping or spot excavation is necessary.

Additional soil samples were collected in the vicinity of MW-16 to determine the extent of lead 
and/or cadmium contamination in the vicinity (Section 4).  An additional monitoring well (MW-
24) was installed to the east of MW-16 (Section 5).  W&M performed a Site-wide survey for 
slag; the report is included in an appendix to the APAR (Appendix 8).

Bale Stabilization Area – How were the bales treated and stabilized in this area? 
Additional soil and groundwater samples should be gathered from this area.  
Identification of exposed battery chips and slag during a 2010 inspection performed by 
the EPA should necessitate a higher frequency of confirmation sampling to ensure 
additional exceedances outside the landfill boundaries are not present.

The requested information is included in the APAR (Section 1).  Per a separate comment, a 
monitoring well (with soil sampling) was installed and sampled to evaluate for total and 
dissolved lead and cadmium, pH and sulfate.  A substantial number of soil samples were 
previously collected in this area for the SIR (PBW, 2012).  These are described in Section 4.

Crystallization Unit Frac Tank – The discharge at the drainage swale west of the 
Crystallization Unit should be sampled and the extent of contamination determined.

Soil samples were collected in the vicinity of the drainage swale west of the Crystallization 
Unit Frac Tank.  Ten soil samples collected and analyzed to evaluate lead, cadmium and sulfate 
in the area (Section 4).

Stewart Creek Floodwall – Additional sampling in the vicinity of FWCS-1 should be 
conducted and the extent of contamination defined.  Discharges of groundwater/perched 
water/wash water should be sampled and discussed.  Groundwater monitoring should be 
conducted to determine if groundwater is affected.  Provide engineered drawings of the 
French drain system and a discussion of its function in relation to present and future 
uses to intercept discharges that could impact Stewart Creek. 

Additional soil samples were collected to address lead and/or cadmium exceedances in soil 
samples collected along the Stewart Creek Floodwall (Section 4).  A groundwater investigation 
was conducted to determine if groundwater is affected.  Four soil samples collected and 
analyzed to evaluate lead and cadmium in this area.  Wells MW-17 and B5N were also sampled 
in this area.  A report for the French Drain (W&M, 2013) is provided in Appendix 19.

Berm Material – Ordering Provision 3.c.iii require proper disposal of the Berm Material. 
Conduct confirmation sampling to determine that all contaminated berm material has 
been excavated.

Removal of Shooting Range Berm has been completed.  Verification soil samples are included 
in the APAR (Section 4).

W&M Environmental 5/10/2013
Wall Seepage Project; Retaining Wall at Stewart Creek; Exide 

Frisco Recycling Facility

W&M prepared a report detailing the procedures of the French drain 
installation along the flood wall.  The French drain was installed to prevent 
seepage along the creek side of the flood wall, which had been previously 
observed.  In the fall of 2012, W&M installed a French drain from the 
eastern edge of the Slag Treatment Building to the southeast corner of the 
Battery Storage/Receiving Building.  The installation was completed in 
roughly 100-foot sections.  First, the concrete was broken and the soil 
excavated.  The soil was stockpiled on polyethylene sheeting and covered 
nightly with additional sheeting.  Next, the wall footing was sealed with 
asphaltic sealer and a 40 ml HDPE liner.  Then, a 4-inch PVC underdrain 
was installed and surrounded by crushed stone and the concrete replaced.  In 
addition, collection sumps were installed at the west end of the wall: one to 
collect liquids from the new underdrain system and another to collect 
surface runoff.  The excavated soil was sampled and characterized for 
disposal off-site, by manifest, in an appropriate landfill.  

Included in Appendix 19 of APAR.
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Former Operating Plant 2-1 Affected Property Assessment Report 
Frisco Recycling Center 
Frisco, Texas 

2.0   EXPOSURE PATHWAYS AND GROUNDWATER RESOURCE 
CLASSIFICATION 

 
This section addresses TRRP requirements, but also includes additional information regarding potential 
receptors previously provided in (and updated from) the SIR (PBW, 2012a). 
 

2.1  Source(s) of Potable Water for On-site Property and Affected Off-Site Properties 
 
Potable water for the Site and properties within the vicinity of the Site is provided by the City of Frisco, 
which purchases treated surface water from the North Texas Municipal Water District (NTMWD).  The 
primary source for the NTMWD water supply is Lavon Lake, which is located approximately 16 miles 
east of the Site (City of Frisco, 2012).   
 

2.2  Field Receptor Survey 
 
As required by TRRP, a survey of potential receptors within at least 500 feet of the affected property 
areas has been completed.  The 500-foot radius boundary is depicted on Figure 2A.  Land within 500 feet 
of the affected property areas is contained almost entirely within the boundaries of the FOP or the Exide-
owned Undeveloped Buffer Property, which is being investigated separately as a TCEQ Voluntary 
Cleanup Program (VCP) site.  Field receptor surveys of the area within the TRRP-required 500-foot 
affected property radius and the Site vicinity beyond the 500-foot radius was conducted February 22, 
2012 and October 22, 2012 by Kirby Tyndall of PBW.  Trip reports for the field receptor surveys are 
included with the receptor survey photographs in Figure 2B.  In addition to the field receptor survey 
conducted by PBW, a supplemental field water well survey was conducted by Larry Eagan on behalf of 
Exide in October-November 2012 within approximately 0.5 miles of the FRC property.  The findings of 
the field receptor surveys and supplemental water well survey are discussed in Section 2.4. 
 

2.3  Records Survey 
 
A water well records search was performed by Banks Environmental Data (Banks) on June 5, 2013 as 
part of the SIR investigation to identify water wells located within approximately 0.5 miles of the FRC.  
As noted in the Banks report (Appendix 5), the following databases were accessed during the water well 
search: 
 

 TWDB databases:  Groundwater Data, Submitted Drillers Reports; 
 

 TCEQ databases:  Water Utility Database, Public Water Systems Database, Central Records; 
 

 Local Groundwater Conservation District and Subsidence District Records; and 
 

 USGS databases:  National Water Information System. 
 

2.4  Receptor Survey Results 
 
The first receptor survey, conducted in February of 2013, focused primarily on developed properties in 
the vicinity of the FRC.  Developed land near the facility includes residential, industrial, and commercial 
properties.  Several schools and parks with playgrounds are located within nearby residential 
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Former Operating Plant 2-2 Affected Property Assessment Report 
Frisco Recycling Center 
Frisco, Texas 

neighborhoods:  Grand Park is located approximately 5,000 feet southwest of the FRC, First Street Park, 
which contains a community garden, is located approximately 4,000 feet due north of the FRC, and 
Oakbrook and Hickory Parks are located in neighborhoods across 5th Street, east of the FRC.   
 
The second receptor survey, conducted in October of 2012, focused primarily on Stewart Creek, the North 
Tributary, and potential ecological habitat.  Receptors of potential concern previously identified during 
the February 2012 survey were confirmed and/or further evaluated during the second receptor survey.  
On-site and downstream portions of Stewart Creek and the North Tributary are considered potential 
surface water receptors.  During the February 2012 receptor survey, no additional potential surface water 
receptors were identified.  During the survey, the upstream segments of both Stewart Creek and the North 
Tributary, which run through developed neighborhoods east of the FRC, were observed.  Much of the 
base flow of Stewart Creek and the North Tributary is attributed to surface runoff from upstream 
irrigation systems.  Surface water in the vicinity of the FRC is not used for domestic or agricultural 
purposes.  The ground surface within the survey area generally slopes toward the drainages of Stewart 
Creek and the North Tributary, and in the downstream direction of these creeks to the west.  As noted 
previously, Stewart Creek is considered by the TCEQ to be an intermittent stream (TCEQ, 2011a). 
 
The records survey and supplemental field water well survey identified five potential water wells within 
approximately 0.5 miles of the Site (Table 2A).  The reported locations of the wells are shown on Figure 
2C.  Mr. Eagan presented the findings of the supplemental water well field survey in a memorandum 
dated December 18, 2012 (included in Appendix 5).  As described therein, the memorandum also 
included the evaluation of a possible well location that was observed during the field survey.  A summary 
of the findings for the records survey and the water well field survey is provided below:  
 

 Based on State well records, Figure 2C well location No. 1 (TWDB State Well No. 18-50-
8C) consists of one domestic well screened from 600 to 620 feet bgs.  The reported location 
of the well is approximately 0.25 miles northwest of the Site, in the vicinity of the 
intersection of Page Street and John W. Elliot Drive.  Well records indicate that the well is 
owned by Frisco Concrete, which is no longer in operation at this location.  Donnie Mayfield, 
a City of Frisco employee who oversaw the demolition of three home sites located in the 
vicinity of the reported well location, was interviewed by Mr. Eagan on October 19, 2012.  
Mr. Mayfield indicated that the Frisco Concrete cement plant was formerly located in the 
vicinity of the demolished home sites.  Lynn Floyd, of Floyd Architectural Millwork at 8734 
John W. Elliot Drive, the only current business owner and operator in the vicinity of the 
reported well, was interviewed by Mr. Eagan on October 22, 2012.  Mr. Floyd, who has 
operated a business at this address for 15 years, indicated that he was not aware of any active 
wells in the area.  Evidence of an active well in the area was not observed during a walking 
survey performed by Mr. Eagan on October 22, 2012.  Based on this evaluation, the well is 
believed to be destroyed. 
 

 Based on State well records, Figure 2C well location No. 2 is a cluster of four public supply 
wells (TWDB State Well Nos. 18-50-802, 18-50-803,18-50-804, and Public Water System ID 
G0430005A) owned by the City of Frisco.  Well records indicate that the four wells are 
completed in the Paluxy and/or Twin Mountains Formations with total depths ranging from 
approximately 1600 to 2800 feet bgs.  The reported wells are located approximately 0.25 
miles northeast of the Site, in the vicinity of Elm Street and 7thStreet.  Mr. Eagan interviewed 
Mr. Mayfield of the City of Frisco on October 19, 2012 in regards to the wells.  Mr. Mayfield 
indicated that two of the wells are capped and not currently in use by the City of Frisco, but 
could be utilized in an emergency.  According to Mr. Mayfield, the other two wells have been 
plugged and abandoned. 
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 A possible well location was preliminarily identified during the February 2012 receptor 

survey by PBW and again by Mr. Eagan during the supplemental field water well survey.  
Specifically, a small concrete structure, possibly associated with a well, was observed at 8661 
7th Street, located approximately 0.20 miles northeast of the Site (see Appendix 5).  The 
owner of the property, Janet Lovelady, was interviewed over the phone by Mr. Eagan on 
November 7, 2012.  Ms. Lovelady indicated that there is no active well currently located on 
the property, but that there had been a well on the property in the distant past that was 
believed to have caved in.  As noted previously, the records search did not indicate a well at 
this location.  Based on this evaluation, the observed concrete structure was determined to not 
be an active well. 

 
There were no active water wells identified in the upper GWBU within 0.5 miles of the Site.  
 
Potential ecological receptors are discussed in the Screening Level Ecological Risk Assessment (SLERA) 
presented in Section 9. 
 

2.5  Groundwater Resource Classification 
 
An assessment of the groundwater classification for the uppermost GWBU at the Site was completed in 
accordance with the procedures described in TCEQ regulatory guidance document RG-366/TRRP-8 
(TCEQ, 2010a).  PBW initially summarized groundwater classification assessment activities in a 
memorandum dated November 29, 2012, in which the uppermost GWBU was classified as a Class 3 
groundwater resource.  This memorandum was submitted to and discussed with TCEQ and EPA 
representatives in a meeting on December 7, 2012, and TCEQ concurrence with the Class 3 classification 
was documented by a TCEQ Interoffice Memorandum that summarized the meeting discussion (TCEQ, 
2013c).  Based on information obtained subsequent to the November 29, 2012 memorandum, PBW 
prepared a report entitled Updated Groundwater Resource Classification Evaluation, which is provided in 
Appendix 7 of this APAR.  Like the initial groundwater classification memorandum, the updated 
evaluation concluded that the uppermost GWBU at the Site is a Class 3 groundwater resource.   

2.6  Exposure Pathways 
 
Based on the Site history and current and anticipated future land use of the affected properties, the 
following human health exposure pathways were identified for evaluation in the APAR in accordance 
with 30 TAC §350.71(c): 1) COCs in Class 3 groundwater; 2) combination of inhalation of volatile 
emissions and particulates from COCs in surface soil, dermal contact with COCs in surface soil, and 
ingestion of COCs in surface soil for commercial-industrial workers; 3) leaching of COCs in surface or 
subsurface soils to groundwater;  and 4) contact with surface water or sediment containing COCs 
originating from a source area (Table 2C).  Tier 1 PCLs were used to evaluate the potential impacts of the 
first two exposure pathways, as they are considered complete for the affected property areas, while Tier 1 
or Tier 2 PCLs were used to evaluate the third pathway.  The fourth pathway is evaluated in Sections 
2.6.2 and 2.6.3 to assess whether PCLs are applicable for possible impacts to surface water and sediment 
in Stewart Creek and the North Tributary from groundwater discharge and/or overland surface runoff.  
Direct contact with surface water and sediment, also relating to pathway four listed above, was evaluated 
by comparing Site data to human health and ecological PCLs.  
 
Likewise, for the areas with potential ecological habitat (not the former production area or landfill areas, 
as detailed in the SLERA), the primary release mechanism was historical operations and associated air 
emissions with subsequent deposition of lead and cadmium on surface soil. The SLERA for the Site 
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addresses the exposure pathways related to the introduction of cadmium and lead to surface soils in those 
areas that will remain ecological habitat for the foreseeable future, and surface water and sediment of 
Stewart Creek.  The SLERA concluded that there are no potential risks associated with soils left 
remaining after required remedial actions are completed based on the applicable commercial-industrial 
TotSoilComb for lead. 
 
The primary release mechanism at the affected properties was historic releases from former operations 
and waste units, as well as fugitive dust sources and permitted historical air emissions.  The air emissions 
from the facility could have subsequently settled and deposited on surfaces nearby.  The complete 
exposure pathways associated with potential contact with Site-related COCs include direct exposure to 
soil, leaching to groundwater, and potential surface runoff of cadmium and lead into Stewart Creek and 
the North Tributary.   
 
Since the plant stopped operating at the end of November 2012, continued air emissions and deposition of 
COCs onto surface soil has ceased other than what may be entrained from surface soils through fugitive 
dust emissions during windy periods.  As noted in Section 1.2.4.4, during the ongoing decontamination 
and demolition activities at the Site, dust suppression measures are being implemented to reduce the 
potential for particulate emissions associated with these activities.   
 

2.6.1 Chemical/Physical Properties Governing Transport of Cadmium and Lead 
 
Lead and cadmium, like all compounds, have the potential to move within environmental media (e.g., 
soil) to some degree.  The ability for a compound to be transported within a medium or between media is 
based on the chemical and physical characteristics of the compound(s) and the source medium as well as 
the receiving medium.  Physical characteristics include parameters such as grain size and moisture 
content for surface soil particles. Chemical characteristics include parameters such as soil/water 
distribution coefficients, adsorption potential, and degradation characteristics for potential contaminants.  
These chemical characteristics are specific to each chemical present, and may be affected by the physical 
characteristics of the media in which the chemical is present.  In surface water, physical and chemical 
characteristics are both important because transport may occur in solution or in association with 
suspended sediment.  Dissolved-phase transport is the dominant contaminant migration mechanism in 
groundwater; therefore, chemical characteristics are often important with respect to that medium as well. 
Lead and cadmium generally tend to remain bound to organic matter, minerals, clays, and silts in soil and, 
as such, they are relatively immobile.  Neither lead nor cadmium is considered water soluble although 
their solubility will increase in acidic conditions.  If present in the dissolved phase, both can migrate in 
groundwater, although that migration can be significantly attenuated through sorption to the groundwater 
matrix, particularly in clay-rich soils such as those that comprise the uppermost GWBU at the Site.  
 

2.6.2 Transport of COCs in Surface Soil Via Surface Runoff 
 
The potential for soil releases to surface water and sediment via runoff was evaluated per TRRP 
regulatory guidance document RG-366/TRRP-24 (TCEQ, 2007).  Section 7.4 of TRRP-24 describes the 
general approach for characterizing dissolved and particulate COC releases to surface water and sediment 
from erodible soils and the development of PCLs for this pathway.  If PCLs are necessary, they only 
apply to the area and thickness of soils likely to be eroded based on a property-specific evaluation.  To 
determine if this pathway is complete, TRRP-24 indicates that the following factors can be used to 
determine whether the transport of affected soil and COCs is relevant: 
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 Proximity of surface waters; 
 Extent of exposed or erodible soils; 
 Extent of erodible impacts; 
 Transport or erosion potential based on soil types, compaction, vegetation density, and slope; and 
 Presence of metals and/or persistent bioaccumulative organic COCs in soil. 

 
Overland surface runoff from surface soil to Stewart Creek and the North Tributary has the potential to 
result in the transport of lead and cadmium bound to soil particles to these surface water bodies 
during/after rainfall events. Overland flow during runoff events would be expected to occur in the 
direction of topographic slope and would more likely occur with significant rainfall events when soils are 
fully saturated and/or precipitation rates are greater than infiltration rates.   
 
There is limited physical evidence of erodible impacts other than a small area of wash-out on the south 
side of the railroad spur on the western-most portion of the former production area. Additionally, there are 
areas of preferential surface water flow in the South Wooded Area that are stabilized by natural 
vegetation.  The majority of the Site where runoff is not controlled by the storm water collection system is 
vegetated, with little exposed soil.  Furthermore, the soils at the Site are predominantly clay, and clay 
soils have a relatively low erosive potential. 
 
Dissolved lead and cadmium associated with surface runoff from the Site is expected to be generally low 
due to the relatively low solubilities of cadmium and lead.  Lead and cadmium will preferentially partition 
to organic matter in soil and sediment.  Once bound to organic matter, lead and cadmium migrate as part 
of the sediment matrix, if sediment is suspended during storm events.  The relatively low measured lead 
and cadmium concentrations in the Site sediment samples collected from Stewart Creek and North 
Tributary during the SIR and APAR investigations also support that there is little evidence that overland 
erosion and transport of soil COCs is a significant migration pathway.  Based on the evaluation of TRRP-
24 factors described herein, PCLs were not developed for Site surface soil to evaluate this pathway.  It 
should be noted, however, that potential impacts to human and ecological receptors potentially contacting 
COCs in surface water and sediment are evaluated in this APAR (see Sections 6, 7, and 9). 
 

2.6.3 Transport of COCs in Groundwater to Surface Water and Sediments 
 
Leaching and infiltration of COCs from surface and subsurface soils into groundwater may occur; 
however, neither cadmium nor lead is very mobile in the environment.  Groundwater data from the Site 
suggest that neither COC has leached from soils to groundwater to an appreciable extent.  Based on the 
groundwater potentiometric surface maps presented as Figures 5A.1 through 5A.3, Stewart Creek and the 
North Tributary appear to be gaining streams, but none of the Site data suggest that impacted groundwater 
is or has discharged to surface water. 
 
Groundwater data from Site wells nearest Stewart Creek and the North Tributary were evaluated by 
assuming they represent groundwater discharge to surface water in these creeks per 30 TAC §350.37(i) 
and 30 TAC §350.51(f).  None of the groundwater samples collected during the SIR and APAR 
investigations at wells that would be considered potential groundwater to surface water Point of Exposure 
(POE) wells (MW-B5N, MW-B7N, MW-9N, MW-11, MW-12, MW-13, MW-14, MW-16, MW-16S, 
MW-17, MW-21, MW-22, MW-24, MW-26, MW-27, MW-29, P-1, LMW-5, LMW-8, LMW-17, and 
LMW-22) contained COC concentrations that exceeded the applicable groundwater to surface water PCL 
(SWGW) ambient water quality criteria for these constituents (Table 5B.1).  Likewise, cadmium and lead 
measured in surface water and sediment samples (Tables 6B and 7B, respectively) were below surface 
water ambient water quality criteria and sediment PCLs.  Consistent with TRRP-24 guidance, a GWSed 
PCL was not developed for this pathway since it is not likely to be complete because the sediment PCL 
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for direct contact was not exceeded for either ecological or human receptors in Site samples collected 
during the SIR and APAR investigations.   
 
This evaluation suggests that the groundwater to surface water and groundwater to sediment pathways are 
incomplete or insignificant exposure pathways.  The potential impact of groundwater to surface water is 
also discussed in the Groundwater Assessment section of this APAR (Section 5). 
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Well ID on 
Figure 2C Source Well ID Owner of Record

Approximate 
Distance from 

Site (miles)

Screened 
Interval 
(feet bgs)

Casing 
Interval 
(feet bgs)

Cemented 
Interval 
(feet bgs)

Surface 
Completion 

Type
Total Depth

(feet bgs)
Completion 

Date
Producing 
Formation

Current 
Water 

Use
Current 
Status Data Source

1 18-50-8C Frisco Concrete 0.25 600-620 0-600 -- -- 620 2/14/1980 Woodbine NA Destroyed
TWDB, field survey, 

and interviews

2 18-50-802 City of Frisco 0.25 1440-1632 0-1440 -- -- 1632 1/1/1940 Paluxy Unused

inactive 
(possibly 

plugged and 

abandoned)1

TWDB, interview 
with City employee

2 18-50-803 City of Frisco 0.25 1440-2796 0-1440 0-1440 -- 2796 3/22/1950
Paluxy and 

Twin 
Mountains

Unused

inactive 
(possibly 

plugged and 

abandoned)1

TWDB, interview 
with City employee

2 18-50-804 City of Frisco 0.25 -- -- -- -- 1680 1/1/1924 Paluxy Unused
Plugged and 
abandoned

TWDB, interview 
with City employee

2 G0430005A City of Frisco 0.25 -- -- -- -- 2796 3/22/1950
Paluxy 

and/or Twin 
Mountains

Unused

inactive 
(possibly 

plugged and 

abandoned)1

TCEQ, interview 
with City employee

Notes:

1.  1 - Donny Mayfield, City of Frisco employee, indicated that two of the four City of Frisco-owned wells have been plugged and abandoned and that the remaining two wells are capped and unused (see Section 2.4 for additional details). 

2.  "--" - information not available.
3.  NA - not applicable.
4.  bgs - below ground surface.
5.  TWDB - Texas Water Development Board.

Table 2A  Water Well Summary

Former Operating Plant
Frisco Recycling Center
Frisco, Texas Page 1 of 1 Affected Property Assessment Report
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Table 2C Complete or Reasonably Anticipated to be Complete Exposure Pathways

Exposure 
Pathway Surface Soil1 Subsurface Soil2 Groundwater

Surface 
Water/ 

Sediment
TotSoilComb

3 X NA
AirSoilInh-V NA X
GWSoilIng or 
GWSoilClass3

X X

GWGWIng or 
GWGWClass3

X

AirGWInh-V X
SWGW X*
SedGW
SWSW or 
SedSed

NA X

Other 
(specify)

Notes:

1.  Residential: soils from 0-15 feet deep, or to bedrock or groundwater-bearing unit if shallower.

    Commercial/industrial: soils from 0-5 feet deep, or to bedrock or groundwater-bearing unit 

    if shallower.

2.  The vadose zone beneath the surface soil extending to the groundwater-bearing unit, and

      including unsaturated zones between stratified groundwater-bearing units.

3.  Residential:  AirSoilInh-VP + SoilSoilIng + SoilSoilDerm + VegSoilIng

   Commercial/industrial:  AirSoilInh-VP + SoilSoilIng + SoilSoilDerm

4.  X - complete or reasonably complete exposure pathway. 

5.  * - The SWGW exposure pathway only applies in areas where there is a potential point of discharge of 
          groundwater to surface water (i.e., in the near vicinity of Stewart Creek or the North Tributary). 

NA

NA

NA NA

Former Operating Plant
Frisco Recycling Center
Frisco, Texas Page 1 of 1 Affected Property Assessment Report
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Figure 2B 
Field Survey Photographs 

 

Former Operating Plant 2B-1 Affected Property Assessment Report 
Frisco Recycling Center 
Frisco, Texas   

Photo 1  At apartment complex on E. Hickory, west of Preston Rd. looking toward North Tributary.  This 
landscaping feature drains into Stewart Creek. 
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Figure 2B 
Field Survey Photographs 

 

Former Operating Plant 2B-2 Affected Property Assessment Report 
Frisco Recycling Center 
Frisco, Texas   

Photo 2  Looking upstream at North Tributary from bridge at apartment complex on E. Hickory St.  
Irrigation system is visible (associated with apartment complex landscaping).      
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Figure 2B 
Field Survey Photographs 

 

Former Operating Plant 2B-3 Affected Property Assessment Report 
Frisco Recycling Center 
Frisco, Texas   

Photo 3  Looking downstream at North Tributary from bridge at apartment complex on E. Hickory St.  
Stream bed is paved until it reaches Oak Creek Park.  
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Figure 2B 
Field Survey Photographs 

 

Former Operating Plant 2B-4 Affected Property Assessment Report 
Frisco Recycling Center 
Frisco, Texas   

Photo 4 North Tributary of Stewart Creek at Oak Creek Park at E. Hickory St. and Woodstream Drive. 
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Figure 2B 
Field Survey Photographs 

 

Former Operating Plant 2B-5 Affected Property Assessment Report 
Frisco Recycling Center 
Frisco, Texas   

Photo 5 Standing on bridge on Woodstream Dr. looking downstream at the North Tributary. 
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Figure 2B 
Field Survey Photographs 

 

Former Operating Plant 2B-6 Affected Property Assessment Report 
Frisco Recycling Center 
Frisco, Texas   

Photo 6  Looking downstream at the North Tributary in Oak Creek Park. 
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Figure 2B 
Field Survey Photographs 

 

Former Operating Plant 2B-7 Affected Property Assessment Report 
Frisco Recycling Center 
Frisco, Texas   

Photo 7  Looking downstream at the North Tributary in Oak Creek Park.    
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Figure 2B 
Field Survey Photographs 

 

Former Operating Plant 2B-8 Affected Property Assessment Report 
Frisco Recycling Center 
Frisco, Texas   

Photo 8 On-site on bridge on Eagan Dr. looking upstream at Stewart Creek. 
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Figure 2B 
Field Survey Photographs 

 

Former Operating Plant 2B-9 Affected Property Assessment Report 
Frisco Recycling Center 
Frisco, Texas   

Photo 9  On-site on bridge on Eagan Dr. looking downstream at Stewart Creek as it enters the Site. 
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Figure 2B 
Field Survey Photographs 

 

Former Operating Plant 2B-10 Affected Property Assessment Report 
Frisco Recycling Center 
Frisco, Texas   

Photo 10.  Standing on Eagan Dr. just south of Crystallizer Rd. Way looking at dense shrubs and trees. 
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Figure 2B 
Field Survey Photographs 

 

Former Operating Plant 2B-11 Affected Property Assessment Report 
Frisco Recycling Center 
Frisco, Texas   

Photo 11  Standing on Crystallizer Rd. Way southeast of South Disposal Area, view looking south. 
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Figure 2B 
Field Survey Photographs 

 

Former Operating Plant 2B-12 Affected Property Assessment Report 
Frisco Recycling Center 
Frisco, Texas   

Photo 12  Standing on Crystallizer Rd. Way looking south toward the South Disposal Area. 
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Figure 2B 
Field Survey Photographs 

 

Former Operating Plant 2B-13 Affected Property Assessment Report 
Frisco Recycling Center 
Frisco, Texas   

 Photo 13  Standing on Crystallizer Rd. Way looking southwest.  The former Shooting Range Berm is 
visible in the background.  
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Figure 2B 
Field Survey Photographs 

 

Former Operating Plant 2B-14 Affected Property Assessment Report 
Frisco Recycling Center 
Frisco, Texas   

Photo 14  Stewart Creek adjacent to former production area at Site. 
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Figure 2B 
Field Survey Photographs 

 

Former Operating Plant 2B-15 Affected Property Assessment Report 
Frisco Recycling Center 
Frisco, Texas   

Photo 15  Standing near the western side of the hayfield on the Lake Parcel, looking toward the storm 
water retention pond. 
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Figure 2B 
Field Survey Photographs 

 

Former Operating Plant 2B-16 Affected Property Assessment Report 
Frisco Recycling Center 
Frisco, Texas   

Photo 16  Looking upstream of the North Tributary of Stewart Creek on-site on the road leading from the 
FRC plant to the Class 2 Landfill. 
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Figure 2B 
Field Survey Photographs 

 

Former Operating Plant 2B-17 Affected Property Assessment Report 
Frisco Recycling Center 
Frisco, Texas   

Photo 17  Looking downstream at the relocated North Tributary on-site on the road leading from the FRC 
plant to the Class 2 Landfill. 
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Figure 2B 
Field Survey Photographs 

 

Former Operating Plant 2B-18 Affected Property Assessment Report 
Frisco Recycling Center 
Frisco, Texas   

Site Visit Forms: 
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Figure 2B 
Field Survey Photographs 

 

Former Operating Plant 2B-19 Affected Property Assessment Report 
Frisco Recycling Center 
Frisco, Texas   
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Figure 2B 
Field Survey Photographs 

 

Former Operating Plant 2B-20 Affected Property Assessment Report 
Frisco Recycling Center 
Frisco, Texas   
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Former Operating Plant 3-1 Affected Property Assesment Report 
Frisco Recycling Center 
Frisco, Texas 
 

3.0 ASSESSMENT STRATEGY 
 

As detailed below, the initial assessment strategy was described in the EPA-approved Work Plan (CRA, 
2011).  Subsequent steps involved a review of all previous Site investigations and identification of data 
gaps or uncompleted agency recommendations on these investigations (including EPA comments on the 
SIR).  Data gaps, including data gaps identified by the TCEQ were discussed in a series of three meetings 
with EPA and the TCEQ representatives in February 2013 to refine the assessment approach used for this 
APAR.  
 

3.1  General Assessment Issues 
 

3.1.1 Environmental Media Assessed 
 
The environmental media assessed during the SIR and APAR investigations included all media associated 
with the potentially complete exposure pathways identified for the Site, which are discussed in detail in 
Section 2.6 and are presented in the table below: 
 

Potentially Complete 
Exposure Pathway 

Environmental Media 
Assessed 

TotSoilComb Surface Soil 

GWSoilClass3 
Surface Soil; 

Subsurface Soil 

AirSoilInh
 

Surface Soil (included in 
TotSoilComb assessment); 

Subsurface Soil 
GWGWClass3 Groundwater 
AirGWInh-V Groundwater 

SWGW Groundwater 
SedSed Sediment 
SWSW Surface Water 

 

3.1.2 Target COCs 
 
COCs are defined by TRRP Rule §350.4(a)(11) as “any chemical that has the potential to adversely affect 
ecological or human receptors due to its concentration, distribution, and mode of toxicity.”  Target COCs 
are defined by TCEQ in RG-366/TRRP-10 (TCEQ, 2008) as those COCs that are known or are 
reasonably anticipated to be associated with historical or current activities for a specific project and are 
the focus of the investigation.  TRRP allows the use of several approaches to identify target COCs for an 
investigation.  These include using a permit, order, or program requirements to assist in focusing the list  
of target COCs, while evaluating project objectives, using professional judgment, and using previously 
collected analytical data.  TRRP-10 provides an eight step process to follow when identifying target 
COCs during project planning of an environmental investigation, which are described below in relation to 
the Site. 
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Step 1 – Evaluate Permit, Order, or Program Requirements   
The first step identified in TRRP-10 for selecting target COCs begins with 1) Evaluate permit, order, or 
program requirements.  This section describes the evaluation of previous administrative records and 
program requirements for the Site.   
 
The initial RCRA Permit issued by the TWC for the FRC (RCRA Permit 50206) required investigation 
for nine WMUs at the Site.  The permit specifies in Sections VII and VIII that lead and cadmium are to be 
analyzed in waste materials, soil, and groundwater at these WMUs.   
 
The Phase I RFI Report (Lake, 1991), and the Addendum to the Phase I RFI Report (Lake, 1993) 
identified lead as the primary COC at the Site, and soil as the primary environmental media of concern.  
The reports also identified cadmium as being present in Site soils. The TNRCC-approved the Phase I RFI 
Report and Addendum in correspondence dated June 3, 1994, and requested a Phase II RFI of selected 
areas of the Site, and specifically limited the COCs to lead and cadmium.   
 
Since institution of the RFI process, numerous correspondences and approvals for various investigations 
conducted under different TNRCC/TCEQ programs have been conducted for the Site, most of which 
specified lead and cadmium as the primary COCs.  In specific instances when information was available 
to suggest that a potential release may have occurred or a specific operation/activity had taken place, such 
as following the discovery of a release from the Former Diesel Tank, additional COCs were analyzed for 
that area.   
 
In 2011, the Work Plan was submitted to the EPA in response to Section VI of the Administrative Order 
issued to Exide by the EPA.  The Work Plan, which was approved by the EPA on December 2, 2011, 
identified lead and cadmium as the primary COCs to be evaluated in soil, groundwater, surface water, and 
sediment samples.    
 
Step 2 – Evaluate Project Objectives 
The project objectives, over the approximate 30 years of numerous investigations and remediation 
projects conducted at the Site, have been primarily to identify the nature and extent of Site-related 
impacts to environmental media and remediate to appropriate standards that are protective of human 
health and the environment.  Most recently, the project objective identified in the 2011 Work Plan was to 
define the nature and extent of contamination at the identified WMUs and several non-RFI areas.  
Additional samples were also collected to meet delineation requirements of TRRP and to provide data to 
support the SLERA for the areas on-site that might provide ecological habitat.   
 
Step 3 – Collect Information That Will Help Determine the Target COC List   
The target COC list can be developed based on current and historical operations, chemical release 
information, knowledge of chemical processes and activities, applicable industry specific lists, 
information from similar sites, or nearby potential sources, chemical information, and analytical data.  
Historical operations were reviewed for potential chemicals that may have been used and/or released at 
the Site.  Secondary lead smelting at a battery recycling plant is a fairly simple metallurgical process with 
few feed stocks, very little chemical use, and a fairly well-defined waste stream.  As shown in a feed 
summary table for 2011, the last full year of operation (Appendix 21), over 88% of the feed materials 
used at the FRC smelter in 2011 were scrap junk batteries, with industrial battery plates the second most 
predominant feed material.  Mr. Larry Eagan, a former FRC plant manager, confirmed that this feed 
composition was generally similar during the operational period of the plant for which he was 
familiar.  As noted on the Material Safety Data Sheet (MSDS) for lead acid batteries, the primary 
component of the battery is inorganic lead (Appendix 21).   
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TRRP-10 mentions applicable industry specific lists including two documents that were evaluated to 
support the COC list determination for this APAR.  The federal EPA document, Compliance Sector 
Notebook for Nonferrous Metals Industry (EPA, 1995) for secondary lead processing only lists pollution 
outputs for this industry sector as air emissions containing sulfur dioxide and particulate matter 
containing lead and cadmium, and other wastes that include slag and emission control dust (K069 
waste).  The Battery Reclamation Industry Profile in EPA (1995) (used to assist in the planning and 
evaluation of sites being considered for remediation, redevelopment, and re-use) states that “common 
waste products encountered at Superfund assessment and remediation projects include lead-contaminated 
soil and ground water, highly acidified soils and leachate, and large volumes of contaminated battery 
casings.”  General data in the open literature shows that slag and K069 are predominantly lead, with 
lesser constituents, including cadmium, arsenic, and selenium, reported anywhere from one-tenth to one-
hundredth of the concentration of lead (EPA, 1997; Lewis and Hugo, 2000; Paintal, 1990).  AP-42 (EPA, 
1997) provides some estimates on percentages of lead in the particulates from different furnace 
operations; generally, lead accounts for the majority of the particulate material (ranging from 42 percent 
to 85 percent), with other elements generally accounting for less than 1% of the particulate material. 
 
Step 4 – Review the Information Using Professional Judgment 
TRRP-10 states that “In cases where sufficient requirements or evidence exists, collecting additional 
analytical data may be unnecessary to designate a target COC list for a project.  Professional judgment, 
combined with institutional knowledge may dictate that a COC or a class of COCs is realistically a target 
COC for a project.  Common examples include… lead for a battery manufacturing facility (TCEQ, 
2008).”  Professional judgment may also be used to tailor the list of COCs associated with a specific 
release. 
 
Professional judgment, based on process knowledge about operations and data from the numerous 
previous investigations at the Site, indicates that lead and cadmium are the appropriate target COCs for 
the FRC.  Furthermore, for samples where additional compounds were included in the analyte list, such as 
at the Crystallization Unit, the detected compounds were generally below screening criteria and/or would 
not compel a different risk or remedial action for the area than the risks/actions identified based on lead 
and cadmium concentrations.  
 
Arsenic and selenium were identified at elevated concentrations in a sample collected by EPA from the 
Class 2 Landfill leachate storage tank during an April 2010 RCRA sampling inspection (EPA, 2010a).  
Based on this information, these metals were included in focused areas potentially associated with this 
particular waste stream (i.e., Class 2 Landfill, Slag Treatment Building, and Raw Material Storage 
Building).  Arsenic was also included in the analyte list for selected surface soil samples, particularly in 
the prevailing downwind areas to evaluate atmospheric deposition of this metal from stack emissions.   
 
Step 5 – Select Options When Information Is Insufficient 
Based on the information presented above, it is believed that there is sufficient information to reliably 
identify the primary COCs for the Site and adequately characterize the Site conditions so that the Site 
conditions may be protective of human health and the environment. 
 
Step 6 – Designate the Target COCs 
The last step prior to initiating an investigation is identified in TRRP-10 as designating the Target COCs 
and indicates “If a permit, order or program requirement dictates a target COC and/or analyte list that is 
applicable and appropriate for the TRRP project, further efforts in identifying target COCs for the project 
are not necessary.  Document the target COCs from this list and proceed.  If Step 1 does not meet the 
project-specific needs, proceed to Steps 2 through 5.”  
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After following the steps of TRRP-10, the primary COCs for the Site are lead and cadmium, based on 
historical operations, process knowledge, previous investigations, and guidance, direction, and/or 
approval given by the EPA and TCEQ as part of permits, orders, and program requirements.  All of the 
above steps strongly support the conclusion that the primary COCs for the Site are lead and cadmium.  
Process area-specific COCs, such as total petroleum hydrocarbons (TPH), volatile organic compounds 
(VOCs), and semivolatile compounds (SVOCs) were also evaluated in potential source areas for these 
compounds (e.g., VOCs were analyzed in soil samples from the Maintenance Building to evaluate the 
potential presence of solvents in this area).   As previously noted, arsenic and selenium were also 
analyzed in samples from specified areas of the Site.   
 
The remaining Steps of TRRP-10 include conducting the project and documenting and reporting the 
results.  This APAR serves to document the project investigation and report the findings. 
 

3.1.3 Background 
 
Consistent with 30 TAC §350.51(l), site-specific background concentrations were calculated for arsenic 
and lead in soil using background soil samples collected on March 29, 2012 and May 9, 2013 from within 
an area of the City of Frisco’s Grand Park, located approximately 0.75 miles southwest of the Site near 
the intersection of Legacy Drive and Stonebrook Parkway.  The background sample area was approved by 
the EPA in a meeting on January 4, 2012.  Background samples from the March 29, 2012 sampling event 
were also analyzed for cadmium, but a site-specific background concentration for cadmium was not 
calculated due to the high number of non-detect results for cadmium in these samples.  A letter 
summarizing the background study was submitted to the TCEQ on May 31, 2013 (Appendix 8).  As 
detailed in the letter, the representative site-specific background concentration calculated for arsenic was 
15.9 mg/kg and the representative site-specific background concentration calculated for lead was 31.5 
mg/kg.      
 

3.2  Assessment Strategy 
 
The Site assessment strategy was guided by knowledge of historical Site operations, data from previous 
investigations, and the physical setting of the Site.  The SIR assessment was performed in accordance 
with the Work Plan (CRA, 2011) and guidance provided by the EPA during the SIR investigation.  The 
sampling assessment for the APAR investigation was developed based on subsequent comments by the 
TCEQ and EPA on the SIR and from guidance provided by the TCEQ and EPA during a series of 
meetings conducted in February 2013 (February 8, 2013; February 15, 2013; and February 21, 2013), as 
described previously.  During the February 21, 2013 meeting, summary tables and figures describing the 
proposed APAR sampling program were reviewed with the TCEQ and the EPA, prior to implementation.  
 

3.2.1 Soil Assessment Strategy 
 
The primary soil assessment strategy during the SIR and APAR investigations consisted of an evaluation 
of lead and cadmium concentrations in soil samples from within and/or in the vicinity of the potential 
source areas identified in Section 1.2.4.  As specified in a memorandum dated February 7, 2013 provided 
by Gary Beyer of the TCEQ in the February 8, 2013 meeting (TCEQ, 2013d), historic soil samples (i.e., 
samples collected prior to the SIR investigation) were not used to delineate the affected property 
boundaries.  To account for potential environmental impacts that might have occurred since the collection 
of historic samples, several historic sample locations with reported soil sample COC concentrations 
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below applicable RALs were re-sampled to confirm delineation of the affected property boundaries at 
these locations.  
 
The soil sampling and analysis strategy varied slightly in specific areas of the Site.  Soil samples from the 
RCRA-permitted units were collected and analyzed based on requirements in the approved RCRA Permit 
(Exide, 2001), the Decontamination and Demolition Work Plan (PBW/RSI, 2013a), and discussions with 
TCEQ personnel.  Soil samples collected from the vicinity of the Former Diesel Tank release (Lake, 
1991) and from the Maintenance Building (where solvents were reported to have been previously used) 
were analyzed for petroleum hydrocarbon constituents, including TPH, VOCs, and/or SVOCs, in addition 
to lead and cadmium.  The Lake Parcel, an area along the western boundary of the Site that was not 
identified as a potential source area, was sampled to evaluate lead and cadmium in this area. 
  
As noted previously, specific soil samples collected from within or in the vicinity of the former 
production area and from areas representative of potential atmospheric deposition of COCs were 
identified for arsenic analysis.  Sixty soil samples were analyzed for arsenic during the APAR 
investigation (Table 4D.2).  During the February 21, 2013 meeting, the TCEQ requested that several soil 
samples within the former production area be analyzed for selenium.  Based on this request, forty soil 
samples from this area were analyzed for selenium.  As discussed in Section 4, all arsenic and selenium 
soil sample results were below their respective critical PCLs (Table 4D.2).   
 
In August-November 2012, W&M installed a French drain system along the facility side of the flood wall to 
convey shallow perched water away from the flood wall to sumps, where it could be discharged to the on-site 
storm water treatment system.  During construction of the French drain, PBW collected soil samples from the 
walls and floor of the French drain excavation at nine locations (FWFS-1 through FWFS-9).  In accordance 
with the Work Plan, these samples were analyzed for lead, cadmium, and TPH.  Data for these soil samples are 
provided in Section 4.  A report summarizing the French drain construction activities is provided in Appendix 
19.  
 
Select soil samples within the Bale Stabilization Area were analyzed using the Synthetic Precipitation 
Leaching Procedure (SPLP) method during the SIR investigation.  The results of the SPLP evaluation are 
presented in Appendix 22.  
 
During the SIR, several soil borings (2012-RMSA-2, 2012-RMSA-4, 2012-NDA-1, 2012-SL-2, and 
2012-SL-3) filled with water after being drilled and sampled.  In accordance with field procedures for 
these areas in the Work Plan (CRA, 2011), a soil boring water sample was collected from each of these 
borings.  Monitoring wells were not constructed at these locations and the borings were not developed 
prior to collection of the boring water samples.  Given the location of samples 2012-RMSA-2 and 2012-
RMSA-4 within the center of the former production area and the very shallow depth where the water was 
observed in these borings (less than 3 feet bgs), these samples likely represent washdown water perched 
directly below the concrete slab floor.  The remaining soil boring water samples were collected from 
borings with saturated depths more consistent with typical groundwater levels observed at the Site, and 
may represent groundwater within the upper GWBU; however, because these locations were not 
completed as permanent monitoring wells and the borings were not developed prior to sampling, the 
boring water sample results are not compared to groundwater PCLs.  The soil boring water sample data 
are provided in Table 4D.6.    
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3.2.2 Groundwater Assessment Strategy 
 
In accordance with the EPA-approved Work Plan, groundwater samples collected during the SIR 
investigation included samples from three monitoring wells (MW-19, MW-20, and LMW-19) designated 
as background wells and twelve monitoring wells (MW-12, MW-13, MW-14, MW-16, MW-16S, MW-
17, MW-18, B8N, B5N, B2R, B3R, and B4R) located downgradient of RFI-designated WMAs.  
Monitoring wells B8N, B2R, and B3R were not sampled during the SIR investigation (B8N and B2R 
were damaged beyond repair and B3R was dry).  In accordance with the TCEQ Agreed Order, SIR 
groundwater data have been included in this APAR (see Tables 5B.1, 5C, and 5D).  
 
Monitoring wells installed in 2013 as part of the APAR investigation included three wells located 
between the former production area and Stewart Creek (MW-26, MW-27, and MW-29), one well located 
within the Battery Receiving/Storage Building (MW-31), four wells located within the projected former 
creek paths of Stewart Creek and/or the North Tributary (MW-21, MW-22, MW-24, and MW-30), one 
well in the vicinity of the Bale Stabilization Area and Truck Staging Area (MW-23), one well located 
downgradient of the Crystallization Unit and Crystallization Unit frac tank (MW-25), and four wells 
located in the vicinity of the Class 2 Landfill (LMW-21, LMW-22, PMW-19R, and PMW-20R).  
Monitoring wells PMW-19R and PMW-20R are replacement wells for PMW-19 and PMW-20, 
respectively, which were plugged and abandoned during the APAR investigation due to the absence of 
completion information for these previously existing wells.   
 
During the APAR and SIR investigations, groundwater samples were collected from thirty-five on-site 
monitoring wells, including the newly installed wells listed above and wells previously installed during 
the SIR and RFI assessments, and three monitoring wells (MW-19, MW-20, and MW-28) located 
adjacent to the FOP on the Undeveloped Buffer Property (additional monitoring wells were installed on 
the Undeveloped Buffer Property; the data for samples from these wells are discussed in the APAR being 
prepared for that site).  The SIR and APAR groundwater data are presented in Section 5 of this APAR.   
 
All monitoring wells sampled during the APAR and SIR investigations were analyzed for total and 
dissolved lead and cadmium (subject to the production of sufficient sample volume by the well being 
sampled).  Groundwater samples collected during the SIR investigation were additionally analyzed for 
total dissolved solids (TDS) and sulfate.  As specified in the February 7, 2013 memorandum from the 
TCEQ (TCEQ, 2013d), sulfate was also analyzed in all groundwater samples collected during the APAR 
investigation. Additional process-specific COCs were analyzed in certain areas, including TPH and PAHs 
in well MW-27, located downgradient of the Former Diesel Tank release area, and arsenic and selenium 
in wells located in the Class 2 Landfill area.  
 
To evaluate groundwater flow directions at the Site, static water levels were gauged in Site wells and at 
two surface water gauges located in Stewart Creek several times over the course of the SIR and APAR 
assessments.  Water elevation data are provided in Table 5D and groundwater potentiometric surface 
maps are provided as Figures 5A.1 through 5A.3. 
 

3.2.3 Surface Water and Sediment Assessment Strategy 
 
An assessment of potential impacts to surface water and sediment has been conducted at the Site.  During 
the SIR and APAR investigations, surface water and sediment samples were collected from fifteen 
locations within Stewart Creek and ten locations within the North Tributary (Figure 1B).  The surface 
water and sediment samples were collected from the same approximate locations at semi-regular intervals 
along the entire reach of the on-site portions of the creeks.  Two surface water and sediment samples were 
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additionally collected from a section of Stewart Creek upstream from the Site (at sample points 14 and 
15).  Surface water samples were analyzed for total and dissolved lead and cadmium.  Sediment samples 
were analyzed for lead, cadmium, and grain size distribution.  Per the Work Plan (CRA, 2011), sediment 
samples were also analyzed for organic carbon to provide additional information related to the potential 
bioavailability of compounds in the sediment to hypothetical ecological receptors.   
 

3.2.4 Reconnaissance Slag and Battery Case Chip Assessment 
 
In 2011, W&M conducted visual inspections to identify exposed slag, battery case chips, and other debris 
along the banks of Stewart Creek west of the former production area (W&M, 2011a) and in the vicinity of 
the North Disposal Area and South Disposal Area (W&M, 2011b).  The reports documenting the 
inspections in these areas were submitted to EPA and TCEQ representatives in a meeting on January 4, 
2011.  In 2013, W&M completed additional inspections on the remaining FRC operating areas, including 
the RCRA-Permitted area, the Class 2 Landfill area, and the wooded area near the North Tributary.  The 
2013 W&M inspection report is reproduced in Appendix 18 of this APAR.       
 

3.2.5 Utilities/Preferential Pathways 
 
Multiple underground utilities are present at and in the general vicinity of the Site, including buried 
natural gas, water, storm water, wastewater, and fiber optic lines (Figure 1B).  Within the former 
production area, utilities generally are routed through shallow pipe vaults completed in concrete.  These 
vaults run throughout the former production area.  Due to their occurrence throughout the former 
production area, these vaults are not shown on Figure 1B.  Sample data from the Site do not suggest that 
these buried utilities are acting as preferential pathways for Site COCs, evident in the observed 
concentrations of lead and cadmium in groundwater samples from the Site, which were all below 
applicable PCLs (Table 5B.1).  Furthermore, the distribution of soil samples that exceeded the applicable 
PCLs for cadmium or lead (i.e., the distribution of the affected property boundaries), does not appear to 
be affected by the locations of buried utilities.  These data support the assumptions presented in Section 
2.6.1 regarding the mobility of lead and cadmium in soil; specifically, that lead and cadmium tend to 
remain bound to organic matter, minerals, clays, and silts in soil and, as such, are relatively immobile.    
 

As discussed previously, preferential pathways associated with infilled portions of the former paths of 
Stewart Creek and the North Tributary were evaluated during this APAR.  Based on groundwater sample 
data from monitoring wells completed within or in the immediate vicinity of the projected former creek 
paths (i.e., MW-21, MW-22, MW-24, and MW-30) that showed no PCL exceedances, the former creek 
paths do not appear to be acting as preferential pathways for potential migration of Site COCs (Table 
5B.1).  
 
Some soil staining, elevated photo ionization detector (PID) readings, and petroleum hydrocarbon odors 
were noted in borings completed in the Raw Material Storage Building, Slag Treatment Building and 
vicinity, and the French drain excavation.  However, NAPL was not observed in these areas or elsewhere 
at the Site; and no effects due to preferential NAPL pathways were indicated.  
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3.3 Assessment Methods 
 
Field and laboratory investigation activities described herein were performed during the periods from 
January 2012 to May 2012 (SIR investigation) and February 2013 to June 2013 (APAR investigation).  
The field and laboratory activities were implemented in general conformance with TRRP requirements 
and with the methods and procedures described in the EPA-approved Work Plan (CRA, 2011), subject to 
minor modifications as discussed in meetings with the TCEQ and EPA.  
 

3.3.1 Soil Assessment Methods 
 
Soil samples were collected using several methods, including a Geoprobe drilling rig with direct push 
technology (DPT) outfitted with 4-foot or 5-foot core barrel lined with a cellulose acetate butyrate (CAB) 
disposable liner, a hollow-stem auger drilling rig utilizing a 5-foot split spoon core barrel, and hand tools 
(i.e., a hammer drive sampler with a CAB disposable liner, hand augers, and disposable trowels).  
Samples were lithologically logged and classified based on the Unified Soil Classification System 
(USCS).  PID and field soil pH readings (conducted during the SIR investigation) were collected within 
certain process areas, where applicable.  PID and soil pH meters were calibrated daily in accordance with 
the manufacturer's specifications.  Following completion of sampling activities, boreholes were plugged 
with hydrated bentonite pellets.  Non-disposable equipment contacting sampled material was 
decontaminated prior to use and between each sample location, and equipment blanks were collected to 
ensure that decontamination procedures were adequate.  Sample locations were typically logged in the 
field with a Trimble global positioning system (GPS) with real-time differential correction capabilities, or 
were pre-loaded onto the GPS unit and marked in the field prior to sampling.  Coordinates for SIR and 
APAR sample locations are provided in Appendix 23.     
 
Multiple soil samples were typically collected at various depth intervals from borings completed at the 
Site and were analyzed, as necessary, to evaluate/delineate affected property areas at the Site.  Samples 
were placed in containers supplied by Test America, sealed, labeled, and placed on ice in an insulated ice 
chest for delivery to Test America’s Houston, Texas laboratory.  Appropriate chain of custody 
documentation, blanks, and seals accompanied the samples in accordance with TRRP requirements. 
 
For most soil samples, the analytical program consisted of analysis for lead and cadmium by EPA Method 
6000 series.  For soil samples from select process areas, the analytical suite included VOCs by EPA 
Method 8260, SVOCs or PAHs by EPA Method 8270, TPH by TCEQ Method TX1005, and/or additional 
metals by EPA Method 6000/7000 series.  Analyses were conducted in accordance with the appropriate 
EPA SW-846 methodologies by Test America.   
 

3.3.2 Groundwater Assessment Methods 
 
Monitoring wells installed during the SIR and APAR investigations were constructed of 2-inch flush-
threaded PVC with 0.010-inch slotted screen generally installed from near the top of the Eagle Ford Shale 
unit to at least the top of the observed saturated zone.  A filter pack of silica sand was installed within the 
annulus of each well around the screened interval and a bentonite clay seal was placed on top of the filter 
pack.  The wells were completed to ground surface with cement.  Surface completions consisted of above-
grade protective steel casing stick-ups or flush-grade steel well vaults.  Each permanent monitoring well 
sampled during the SIR and APAR investigations was surveyed by a licensed, professional surveyor 
using the Texas State Plane coordinate system, North American Datum of 1983 (NAD 83), and North 
American Vertical Datum of 1988 (NAVD88) (Appendix 23).  Monitoring well boring logs with 
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completion details are provided in Appendix 2 and the State monitoring well records for the monitoring 
wells installed during the SIR and APAR investigations are provided in Appendix 6. 
 
After installation, monitoring wells were developed by surging and pumping or bailing the well until 
physical parameters (e.g., temperature, conductivity, and pH) had stabilized or the well went dry (wells 
that went dry were typically allowed to go dry and recharge several times during development).  
Groundwater samples were collected using low-flow sampling procedures and dedicated or disposable 
sample tubing.  Monitoring wells were purged using low-flow techniques.  Prior to sampling and during 
purging, depth-to-water measurements were collected to the nearest one-hundredth of a foot using a Keck 
electronic water level meter with a graduated tape.  Groundwater samples were collected following 
stabilization of physical parameters (e.g., temperature, conductivity, and pH).  Monitoring wells in which 
water levels did not stabilize were pumped dry and were sampled the following day with no additional 
purging.  Groundwater samples for dissolved metals analysis were filtered in the field using a 10 micron 
filter during the SIR investigation in accordance with the EPA-approved Work Plan (CRA, 2011).  In 
accordance with generally accepted procedures for the collection of water samples for dissolved metals 
analysis (TCEQ, 2012a; Boghichi, 2003), groundwater samples collected for dissolved metals analysis 
during the APAR investigation were filtered in the field using a 0.45 micron filter.  Groundwater samples 
analyzed for total metals were typically not filtered in the field.  However, groundwater samples collected 
for total metals analysis during the APAR investigation were filtered with a 10 micron filter if turbidity 
measurements were above 10 NTUs during sampling.  Groundwater samples were collected in method-
specified containers with appropriate preservatives and were placed on ice pending transport to the 
laboratory under chain-of-custody control.   
 
During the SIR investigation, groundwater samples were analyzed for total and dissolved cadmium and 
lead (EPA Method 6000 series), sulfate (EPA Method 300.0), and TDS (Method 2540C).  During the 
APAR investigation, groundwater samples were analyzed for total and dissolved cadmium and lead and 
sulfate using the same analytical methods used during the SIR investigation.  Groundwater samples 
collected downgradient of the Former Diesel Tank release area (from MW-27) were additionally analyzed 
for TPH (TCEQ Method TX1005) and PAHs (EPA Method 8270).  Samples collected in the vicinity of 
the Class 2 Landfill were additionally analyzed for arsenic and selenium (EPA Method 6000 series).  
Analyses were conducted in accordance with EPA SW-846, or other appropriate methodologies, by Test 
America. 
 

3.3.3 Surface Water Assessment Methods 
 
Surface water samples were collected using a peristaltic pump with disposable tubing lowered to 
approximately the mid-depth within the water column at each sample location.  Samples were collected 
from the most downstream sample location first, and were then collected progressively upstream.    
Samples were collected for both total and dissolved lead and cadmium.  The samples collected from 
Stewart Creek for dissolved analysis were filtered in the field using a 10 micron filter during the SIR 
investigation in accordance with the EPA-approved Work Plan.  In accordance with TCEQ guidelines 
(TCEQ, 2012a), surface water samples collected for dissolved metals analysis from the North Tributary 
during the APAR investigation were filtered in the field using a 0.45 micron filter.  Sample locations were 
typically logged in the field with a Trimble GPS with real-time differential correction capabilities, or were 
pre-loaded onto the GPS unit and marked in the field prior to sampling.  Coordinates for SIR and APAR 
surface water sample locations are provided in Appendix 23.   
 
Samples were placed in containers supplied by Test America, sealed, labeled, and placed on ice in an 
insulated ice chest for delivery to Test America’s Houston, Texas laboratory.  Appropriate chain of 
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custody documentation, blanks, and seals accompanied the samples to the laboratory.  Total and dissolved 
lead and cadmium analyses were performed by EPA Method 6000 series.  Analyses were conducted in 
accordance with the appropriate EPA SW-846 methodologies by Test America. 
 

3.3.4 Sediment Assessment Methods 
 
Sediment samples were collected starting at the downstream-most Site location within Stewart Creek 
(2012-SED-1), with subsequent samples collected sequentially upstream.  Likewise, sediment samples 
were collected starting at the downstream-most location of the North Tributary (2012-SED-16), with 
subsequent samples collected sequentially upstream.  Sample locations were typically logged in the field 
with a Trimble GPS with real-time differential correction capabilities, or were pre-loaded onto the GPS 
unit and marked in the field prior to sampling.  Coordinates for SIR and APAR sediment sample locations 
are provided in Appendix 23.     

 
Sediment samples were collected to a depth of approximately 6 inches below the sediment surface using a 
Petite Ponar grab sampler.  The open sampler was dropped through the water column into the sediments, 
locked closed, removed from the water and placed in a stainless steel pan for delivery to the sample 
processing area.  At some locations if sufficient sample volume was not collected during the first drop 
attempt, a second drop was performed to collect additional sample volume.   

 
Samples were placed in containers supplied by Test America, sealed, labeled, and placed on ice in an 
insulated ice chest for delivery to Test America’s Houston, Texas laboratory.  Appropriate chain of 
custody documentation, blanks, and seals accompanied the samples to the laboratory. 
 
Per the EPA-approved Work Plan, the analytical program for Site sediment samples consisted of analysis 
for lead and cadmium by EPA Method 6000 series.  Analyses were conducted in accordance with the 
appropriate EPA SW-846 methodologies by Test America. 
 

3.4 Investigation-Derived Waste 
 
Soil and monitoring well purge/development water investigation-derived waste (IDW) was initially stored 
in 55-gallon steel drums at the Site pending disposition.  Purge/development water IDW was disposed in 
the on-site Wastewater Treatment Facility.  Soil IDW was characterized and removed from the Site in 
accordance with state and federal regulations.  All IDW for the SIR and APAR investigations has been 
removed from the Site or processed on-site (in the case of purge/development water).  The waste 
characterization and disposition documentation for the soil IDW from the SIR and APAR investigations 
is provided in Appendix 12 of this APAR. 
 

3.5 Data Quality 
 
The laboratory analytical methods utilized for the analysis of the COCs outlined in Section 3.1 were 
appropriate and commonly utilized EPA SW-846 methodologies, or other appropriate methodology, for 
the type of COCs in each analysis group.  Sample quantitation limits (SQLs) for all analytes were below 
applicable PCLs for all media evaluated, with the exception of the SVOCs benzidine and n-
nitrosodimethylamine (see Section 10).  Field duplicate sample data for soil, groundwater, and surface 
water are included in the data summary tables provided in Sections 4, 5, and 6.  Per the Work Plan, field 
duplicates were not collected for soil or sediment samples collected during the SIR.  Laboratory quality 
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assurance/quality control (QA/QC) data and blank data (trip blanks and equipment blanks) are discussed 
in the data usability summaries (DUS) and validation reports in Appendix 10.   A summary of the data 
validation procedures for the 2012 SIR and 2013 APAR investigations are provided in the following 
sections. 
 

3.5.1 SIR Investigation Data Validation Summary   
 
Consistent with Quality Assurance Project Plan (QAPP) procedures provided in the Work Plan, data 
validation was performed on 100% of the environmental samples.  The data validation for the SIR 
investigation consisted of a systematic review of the analytical results, associated quality control (QC) 
methods and results, and all of the supporting data as presented in Level IV data packages supplied by the 
laboratory. The validation also included a data verification process and usability determination and was 
performed using the guidelines presented in the EPA Contract Laboratory Program National Functional 
Guidelines (NFG) for Inorganic Superfund Data Review (EPA, 2010c) and National Functional 
Guidelines (NFG) for Superfund Organic Methods Data Review (EPA, 2008). Results of the validation 
are presented in data validation and usability summary reports by sampling event (Appendix 10). 
 

The validator performed the validation using the following QC criteria:  

 Laboratory Accuracy – the method-specified recovery control limits of 75-125% for metals and 
TPH and the laboratory-derived control limits for PAH and the wet chemistry parameters (as 
specified in the QAPP) with a data rejection limit of 30% for inorganics and 10% for organics. 

 
 Laboratory Precision – the method-specified RPD control limit of 20% (as specified in the 

QAPP) or an absolute difference control limit of 1x the reporting limit (if either result is less than 
or equal to 5x the reporting limit) per the NFG. 

 
 Field Precision (for the groundwater and surface water field duplicates) – an RPD control limit of 

20% or an absolute difference control limit of 2x the reporting limit (if either result is less than or 
equal to 5x the reporting limit), which is considered typical for data quality assessment of an 
aqueous matrix.  

 

Analytical results associated with a QC deficiency were flagged using the QAPP-specified data validation 
qualifiers, which are defined as follows:  

 
U Blank contamination; the analyte was not detected substantially above the level reported in 

an associated laboratory and/or field blank.  Using a U-flag for blank contamination is 
consistent with the guidance document National Functional Guidelines (NFG) for 
Inorganic Superfund Data Review (EPA, 2010c). 

 
UJ  Estimated; the analyte was not detected above the reporting limit; however, the reporting 

limit is approximate due to exceedance of one or more QC requirements.  
 
J  Estimated; the reported sample concentration is approximate due to exceedance of one or 

more QC requirements. Directional bias cannot be determined. 
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J- Estimated low; the reported sample concentration is approximate due to exceedance of one 
or more QC requirements. The actual value is expected to be lower. 

 
J+  Estimated high; the reported sample concentration is approximate due to exceedance of one 

or more QC requirements. The actual value is expected to be higher. 
 
R  Rejected; the sample result is rejected due to serious QC deficiencies that make it 

impossible to verify the presence or absence of the analyte. 
 

When an option exists to assign two different flags, the flag higher in the data quality hierarchy was 
assigned (R > UJ > U > NJ > J > J+ or J-). 
 
In order to determine if data quality objectives were met, the completeness of the analytical results data 
set was evaluated. The field completeness, which is the percentage of tests performed compared to the 
total number of tests planned for environmental samples, was calculated as 98.7%. The laboratory 
completeness, which is the percentage of valid analytical results (i.e., those without an R flag) compared 
to the total number of results reported for environmental samples, was calculated as 99.6%. Both of these 
are above the standard goal of 90%. The quality of the investigation data is acceptable for the goals of this 
report. 
 
All analytical results presented in the tables and figures of this report include the data validation qualifier, 
if any was applied. Appendix 10 lists all of the qualified results along with the specific reasons for 
qualification.  
 
Results with no qualification and those qualified as estimated are of acceptable quality for the intended 
use. Some results are qualified as estimated (J, J+, J- or UJ) due to minor QC issues, primarily poor 
laboratory duplicate precision for metals in the soil or sediment samples. This is not considered unusual 
due to the inherent variability of soil and sediment samples. Note that a data validation qualifier of J may 
be assigned solely because the analytical result was qualified by the laboratory as an estimated 
concentration between the sample detection limit and the sample quantitation limit. The concentration 
reported for detects or the reporting limit for non-detects is considered estimated with a high bias (J+ 
flag), low bias (J- flag), or unknown bias (J or UJ flag).  
 

Results that are qualified as associated with a contaminated blank (U) are also useable. Nine results for 
cadmium are U-qualified because the analyte was not detected substantially above the level in an 
associated laboratory blank or field QC blank. In each case, cadmium should be considered not detected 
at the sample location.  
 
Results that are rejected (R) are typically not useable. Two antimony results are qualified as rejected (R) 
per EPA recommendations in the National Functional Guidelines (EPA, 2008 and EPA, 2010). However, 
these non-detected results (in soil samples 2012-CUFT-1(0-2') and 2012-CUFT-2 (0-2')) are rejected due 
to a matrix spike duplicate recovery of 29%, which is just below the data rejection limit for inorganics of 
30%, while the corresponding matrix spike recovery is 30%. This indicates the results may be up to 4x 
below the actual value. The sample detection limits (SDLs) for these two non-detects (0.293 mg/Kg and 
0.283 mg/Kg) are more than 50x below the delineation standard for antimony in soils (15 mg/Kg). Thus, 
the results are considered useable for demonstrating conformance with the assessment goals and criteria. 
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3.5.2 APAR Investigation Data Validation Summary 
 
Data collected for the 2013 affected property assessment were validated in accordance with TRRP 
requirements.  A review was completed on 100% of the environmental samples to determine conformance 
with the requirements of the TRRP guidance document, Review and Reporting of COC Concentration 
Data (RGG-366/TRRP-13) (TCEQ, 2010b) and for adherence to project objectives. Results of the review 
are presented in data usability summaries (DUS) by sample media and month (Appendix 10). 
 
Criteria used for the data usability review are as follows: 
 

 Inorganics: 70-130% spike recovery (and not less than 30% or data are rejected) and +MQL 
difference or 30% RPD (for laboratory duplicates) as recommended in TRRP-13. 
 

 Organics: 60-140% spike recovery (and not less than 10% or data are rejected) and +MQL 
difference or 40% RPD (for laboratory duplicates) as recommended in TRRP-13. 

 
 Soil Samples: + 3x MQL difference (if either result is less than 5x MQL) or 50% RPD (for field 

duplicates) as recommended in TRRP-13. 
 

 Groundwater Samples: + 2x MQL difference (if either result is less than 5x MQL) or 30% RPD 
(for field duplicates) as recommended in TRRP-13. 

 

If an item was found outside of the review criteria, the reviewer applied a data qualifier and bias code to 
the results for the affected samples in accordance with TRRP-13. Per TRRP-13, the qualifiers and codes 
are defined as follows: 
 

U   Not detected; the analyte was not detected >5x (10x for common contaminants) the level in 
an associated blank and thus should be considered not detected above the level of the 
associated numerical value (i.e., the reported sample concentration). 

 
UJ  Estimated data; the analyte was not detected above the reported sample detection limit 

(SDL). The numerical value of the SDL is estimated and may be inaccurate. 
 
J  Estimated data; the analyte was detected and identified. The associated numerical value 

(i.e., the reported sample concentration) is the approximate concentration of the analyte in 
the sample. 

 
NJ  Tentatively identified, estimated data; the analysis indicates the presence of the analyte for 

which there is presumptive evidence to make a tentative identification and the associated 
numerical value represents its approximate concentration.   

 
NS Not selected; another result (from a secondary dilution, different analytical method, re-

sampling, etc.) is selected for use based on QC outcomes and/or reported concentrations. 
 
R  Rejected data; the result is unusable. Serious QC deficiencies make it impossible to verify 

the absence or presence of this analyte. 
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X7  The laboratory is not NELAC accredited under the Texas Laboratory Accreditation 
Program for this analyte in this matrix analyzed by this method.  The TCEQ does not offer 
accreditation for this analyte, in this matrix, analyzed by this method. 

 
X8  The laboratory is not NELAC accredited under the Texas Laboratory Accreditation 

Program for this analyte in this matrix analyzed by this method.  The TCEQ offers 
accreditation for this analyte in this matrix by this method, but the laboratory is not 
accredited for this analyte in this matrix by this method.  The analyte result is validated and 
reported as part of a suite of analytes for the method. 

 
H  Bias in sample result is likely to be high. 
 
L  Bias in sample result is likely to be low. 

 
When an option exists to assign two different flags, the flag higher in the data quality hierarchy was 
assigned (R > U > NJ > J > JL/JH for detects and R > UJ > UJL for non-detects). 
 
All analytical results presented in the tables and figures of this report include the data qualifier, if any was 
applied. Appendix 10 lists all of the qualified results along with the specific reasons for qualification.  
 
Results with no qualification and those qualified as estimated are of acceptable quality for the intended 
use. Some results are qualified as estimated (J, JH, JL, UJ or UJL) due to minor QC issues, primarily poor 
laboratory duplicate precision for metals in the soil samples. This is not considered unusual due to the 
inherent variability of soil samples. Note that a data qualifier of J may be assigned solely because the 
analytical result was qualified by the laboratory as an estimated concentration between the sample 
detection limit and the quantitation limit.  The concentration reported for detects or the reporting limit for 
non-detects is considered estimated with a high bias (JH flag), low bias (JL or UJL flag), or unknown bias 
(J or UJ flag).  
 
Results that are qualified as not detected because the result is associated with a contaminated blank (U) 
are also useable.  One result for methylene chloride and ten (10) results for chloroform are U-qualified 
because the analyte was not detected substantially above the level in an associated laboratory blank.  In 
each case, the analyte should be considered not detected at or above the reported concentration for the 
sample location.  
 
Results that are rejected (R) are not useable. Two non-detects (for benzidine and 3,3'-dichlorobenzidine in 
soil sample MW-27 (0-1’)) are qualified as rejected (R) per TRRP-13 guidelines due to extremely low 
laboratory control spike (LCS) recovery (0%).  In each case, it is not possible to determine the absence or 
presence of the analyte due to serious QC deficiencies. 
 

3.5.3 Data Quality Issues Regarding Sample MW-31  (0.9-2’) 
 

Significant discrepancies in duplicate soil sample results for the 0.9 to 2-foot depth bgs sample interval at 
sample location MW-31 (parent sample lead concentration = 12,900 mg/kg; duplicate sample lead 
concentration = 68 mg/kg) indicated possible incorrect labeling of the 0.9 to 2-foot sample interval for 
this location.  An examination of the 0.9 to 2-foot samples by laboratory personnel indicate that the 
physical appearance of the duplicate sample was consistent with the physical appearance of the 0.9 to 2-
foot depth interval as described on the boring log for MW-31.  The physical appearance of the parent 
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sample from this interval was consistent with the boring log description of deeper intervals, suggesting 
that the 0.9 to 2-foot parent sample was collected from a deeper depth.  To confirm the suspected 
incorrect depth label for the 0.9 to 2-foot parent sample, a second soil boring (MW-31R) was drilled and 
sampled adjacent to MW-31.  The results for soil samples collected from this boring (also sampled in 
duplicate) were similar to the MW-31 (0.9-2) duplicate sample, thus confirming the suspected incorrect 
depth label on the original parent sample.  As a conservative measure, all soil samples from boring MW-
31 were flagged as “NS”, indicating that other results (i.e., results from boring MW-31R) were selected 
for use based on the QC outcomes.   

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Exide APAR Page 132 of 2984



Table 3A Underground Utilities
Utility Type Construction 

Material
Backfill 
Material

Approximate 
Depth (ft)

Utility company 
Name

Yes No Yes No

Fiber Optic Cable NA Unknown 4-5 Various x x
Natural Gas Unknown Unknown Unknown Atmos Energy x x

Sanitary Sewer Unknown Unknown Unknown City of Frisco x x1

City Water Unknown Unknown Unknown City of Frisco x x1

Storm Water Unknown Unknown Unknown Exide x x1

Wastewater Unknown Unknown Unknown Exide x x1

Notes:

1.  1 - Sections of these utilities are within areas of the affected property where soil concentrations exceed applicable PCLs, and may
          be affected.  As noted in Section 3.2.5, Site data do not suggest that these utilities are acting as preferential pathways for 
          migration of Site COCs.

Potential Migration 
Pathway?

Affected?

Former Operating Plant
Frisco Recycling Center
Frisco, Texas Page 1 of 1 Affected Property Assessment Report
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4.0 SOIL ASSESSMENT 
 

4.1 Derivation of Assessment Levels 
 

As discussed in Section 2.6, applicable soil assessment levels are based on the following exposure 
pathways: 
 

 Surface Soil:  The TotSoilComb and GWSoilClass3 pathways are considered potentially complete for 
surface soil, defined as soil from ground surface to 15 feet bgs for residential land use and from 
ground surface to 5 feet bgs for commercial-industrial land use.   
 

 Subsurface Soil:  The AirSoilInh-V and GWSoilClass3 pathways are considered potentially complete for 
subsurface soils, defined as soil below 15 feet bgs for residential land use and below 5 feet bgs 
for commercial-industrial land use.   

 
As listed above, soil assessment levels are based on potential human health exposure pathways.  An 
evaluation of potential ecological pathways is provided in the SLERA in Section 9 of this APAR.  TRRP 
[30 TAC §350.51(c)] requires delineation of COCs in soil samples for assessment purposes be performed 
using assessment levels established for residential land use (RALs) (even for properties with commercial-
industrial land use) to determine whether off-site properties may be affected.  For this APAR, RALs are 
defined as the lowest of the applicable TRRP Tier 1 or Tier 2 residential PCLs for each COC, based on 
the applicable exposure pathways described above and an assumed 30-acre source area size.   In 
accordance with 30 TAC §350.51(d)(2), the vertical assessment of COCs in soil was also performed to 
the appropriate RAL because a groundwater assessment was performed as part of this investigation (see 
Section 5 of this APAR), except within Affected Property No. 1, where the affected property was 
delineated to background levels, as discussed in Section 4.2.15.  Background soil concentrations listed in 
Table 4A and 4C are Texas-specific median background values from Figure 30 TAC 35.51(m) except for 
arsenic and lead, for which site-specific background concentrations were determined, as presented in 
Appendix 8.  The derivation of RALs for surface soil and subsurface soil is summarized in Tables 4A and 
4C, respectively.  Documentation on the development of Tier 2 PCLs is provided in Appendix 9.    
 
For this APAR, critical PCLs are defined as the lowest applicable TRRP commercial-industrial PCL for 
each COC, based on the applicable exposure pathways described above and an assumed 30-acre source 
area size.  Critical PCL exceedances in soil samples from the Site are discussed in this section of the 
APAR, but are also addressed in Section 11.  
 

4.2 Nature and Extent of COCs and NAPL in Soil 
 
Soil affected property boundaries have been delineated based on the lateral and vertical extent of RAL 
exceedances of the primary COCs (i.e., lead and cadmium) and, as applicable, process area-specific 
COCs (e.g., TPH in the Former Diesel Tank release area) observed in soil samples collected as part of the 
SIR and APAR investigations.  A discussion of the extent of soil affected properties is provided in 
Section 1.2.5.  The following sections address the nature and extent of RAL and critical PCL exceedances 
of lead, cadmium, and process area-specific COCs in soil samples collected within or in the vicinity of the 
WMUs listed on the FRC’s NOR and within or in the vicinity of the potential source areas identified in 
the Work Plan (CRA, 2011), or identified in EPA comments on the SIR or in subsequent discussions with 
the TCEQ and EPA (see Section 3).  Additional data from soil samples collected to evaluate potential 
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atmospheric deposition of COCs, areas of potential ecological habitat, and other areas sampled at the Site 
during the SIR and APAR investigations are also discussed in the following sections, along with data 
from the soil boring water samples collected in accordance with the Work Plan requirements, as described 
in Section 3.2.1.  
 
SIR and APAR investigation soil sample data discussed in Sections 4.2.1 through 4.2.16 are summarized 
in Tables 4D.1 through 4D.5.  Soil boring water sample data are summarized in Table 4D.6.  Laboratory 
reports for the SIR and APAR investigation data are provided in Appendix 10 and a summary of available 
historical soil data are presented in Appendix 17.  A soil sample location map, which includes a summary 
of lead and cadmium soil data, is provided on Figure 4A and soil boring logs are provided in Appendix 2.  
A cross section location map is presented on Figure 4C.1 and cross sections based on soil borings 
completed at the Site are presented on Figure 4C.2. 
 

4.2.1 Battery Receiving/Storage Building (RCRA HW Permit Unit No. 001; NOR WMU No. 11)   
 
Sixty-one soil samples (including duplicate samples) were collected from the Battery Receiving/Storage 
Building from twelve boring locations inside the building.  In accordance with the closure requirements 
provided in the RCRA Permit (Exide, 2001), soil samples were collected from soil underlying the concrete 
slab in the Battery Receiving/Storage Building at locations where potential exposure pathways existed to the 
underlying soil (cracks or other defects in the foundation noted during the unit inspection).  As specified in the 
closure plan, soil samples were collected from each boring at various depth intervals until the saturated zone 
was encountered.  Consistent with permit requirements and as detailed in the Decontamination and Demolition 
Work Plan (PBW/RSI, 2013a), soil samples were analyzed for lead and cadmium.   
 
Two distinct zones of non-native material, or fill zones, were typically encountered below the concrete 
slab in borings completed below the Battery Receiving/Storage Building.  The upper fill zone, directly 
below the building, generally consisted of select fill material (reddish-yellow clayey sand) within the 
upper 4 to 8 feet bgs.  No slag material was observed in the upper fill zone. The lower fill zone generally 
consisted of silty clay or sandy clay to a depth of 10.5 feet bgs or less.  Slag material was observed within 
the lower fill zone.  Based on information from Exide personnel, the slag material in the lower fill zone 
was not placed in connection with, and pre-dated, construction of the Battery Receiving/Storage Building 
(Hooks, 2013).  The exact date of placement of material in the lower fill zone is not known, but long time 
company personnel have reported that the placement is believed to have occurred in the late 1970s 
(Hooks, 2013).  Therefore, the placement of the material observed in the lower fill zone is considered pre-
RCRA.  Native silty clay soil was typically encountered below the lower fill zone, at a depth of 10.5 feet 
bgs or below. 

 
Lead concentrations in at least one soil sample from each soil boring completed in the Battery 
Receiving/Storage Building, except for boring 2013-BSB-3, exceeded the applicable RAL for lead (500 mg/kg 
for surface soil; 27,451 mg/kg for subsurface soil).  Cadmium results for all soil samples from the building 
were below applicable RALs (52 mg/kg for surface soil; 2,950 mg/kg for subsurface soil). The lead RAL 
exceedances typically occurred in samples collected from the lower zone of fill where slag was observed.   
 
The entire Battery Receiving/Storage Building lies within Affected Property No. 2.  It is bordered to the east 
and north by other areas of the affected property.  The affected property is delineated to the south by soil 
samples from locations 2012-FWCS-2, 2012-FWCS-3, 2012-FWCS-4, and 2013-FWFS-1A, 2012-FWFS-2, 
and to the west by 2012-FWCS-11, and 2013-FWCS-1B.  Vertical delineation of lead to the applicable RAL 
in the Battery Receiving/Storage Building was typically completed to approximately 11 feet bgs or less; 
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however, in borings 2013-BSB-2 and 2013-BSB-9, soil samples collected from the depth of observed 
saturation (approximately 11 feet bgs) exceeded the applicable RAL for lead (but were below the applicable 
critical PCL).  Groundwater samples analyzed for total and dissolved lead and cadmium were collected from 
monitoring well MW-31, completed within the Battery Receiving/Storage Building (see Figure 5B).  As 
shown in Table 5B.1, lead and cadmium were not detected in the groundwater samples from MW-31. 
 
The applicable critical PCL for lead (1,600 mg/kg for surface soil; 27,451 mg/kg for subsurface soil) was 
exceeded in three soil samples from the Battery Receiving/Storage Building:  Samples 2013-BSB-1 (8-10’), 
2013-BSB-8 (8-10’), and MW-31 (0.9-2’).  As detailed in Section 3.5.3 and in Table 4D.1 (footnote 3), it is 
suspected that the sample depth for MW-31 (0.9-2’) was incorrectly labeled in the field.  This sample likely 
represents a deeper sample interval based on the sample appearance and inconsistent lead concentrations 
between that sample relative to a field duplicate sample and two resamples (parent and field duplicate) of this 
depth interval from immediately adjacent boring MW-31R.  As noted in Section 3.5.2, soil sample results 
from boring MW-31 were NS-flagged (not selected for use), indicating that other results (i.e., soil sample 
results from boring MW-31R) were selected for use as representative results for this location based on the 
QC outcomes.   

Fifty-three soil samples from the Battery Receiving/Storage Building were also analyzed for pH.  The 
average pH for these samples was 7.54, and all but two of the samples had a pH value greater than 6.00.  
These two samples, 2013-BSB-4 (0.9-2’) and 2013-BSB-8 (2-4’), had relatively low pH results of 4.44 
and 4.45, respectively.  PCLs have not been established for this geochemical parameter.  
 

4.2.2 Raw Material Storage Building (RCRA HW Permit Unit No. 002; NOR WMU No. 5)   
 
Fifty-two soil samples (including duplicate samples) were collected from beneath the concrete slab in the 
Raw Material Storage Building (“RMSB” samples) or adjacent vicinity (“RMSA” samples), including 
forty soil samples (including duplicate samples) from ten borings completed inside the Raw Material 
Storage Building.  The RCRA Permit requirements for the Raw Material Storage Building provided that 
sub-slab closure soil samples be collected from various depth intervals to the depth of the saturated zone 
at locations arranged on a grid system within the building.  As discussed with TCEQ personnel and 
detailed in the Decontamination and Demolition Work Plan (PBW/RSI, 2013a), a nine sample grid 
system was proposed for this unit.  Due to inaccessibility or prohibitive slab thicknesses at several of the 
proposed sample locations, some sample locations within the building had to be adjusted slightly from an 
exact grid configuration (Figure 4A).  One sample location was also added within the building, for a total 
of ten sample locations inside the building.  Consistent with the RCRA Permit requirements, these 
adjusted/added locations corresponded to areas where potential exposure pathways to the underlying soil 
(cracks or other defects in the foundation noted during the unit inspection) were observed. 

Based on closure requirements in the RCRA Permit, discussions with TCEQ personnel, and procedures 
detailed in the Decontamination and Demolition Work Plan, all soil samples collected from the Raw 
Material Storage Building were analyzed for lead and cadmium, and samples collected from three sample 
locations were analyzed for a broader suite of compounds, including RCRA 8 metals, VOCs, and SVOCs.  
The three sample locations identified for the expanded analyte suite (2013-RMSB-4, 2013-RMSB-2, and 
2013-RMSB-10) were selected to correspond to locations where, based on observations during the unit 
inspection, the potential exposure pathways to the underlying soil were believed to be more likely to be 
complete.  All RMSB soil samples were also analyzed for arsenic and selenium.  Several soil samples 
from borings 2012-RMSA-1, 2012-RMSA-2, 2012-RMSA-3, 2012-RMSA-4, and 2012-RMSA-6, located 
adjacent to the Raw Material Storage Building, were additionally analyzed for TPH (TX1005), per the 
Work Plan (CRA, 2011) requirements. 
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The soil borings completed in the Raw Material Storage Building and immediate vicinity generally contained a 
zone of fill material immediately below the concrete slab measuring from less than 0.5 feet to approximately 5 
feet in thickness.  Trace amounts of battery chips were noted in boring 2013-RMSB-4 within the zone of fill 
from 2 to 3.8 feet bgs.  Battery chips and/or slag were not observed in any of the other borings completed 
inside or in the immediate vicinity of the Raw Material Storage Building.  Trace black staining and 
hydrocarbon odors were noted in several borings from the Raw Material Storage Building.  All borings 
completed in the Raw Material Storage Building were field-screened for organic vapors using a PID.  The PID 
readings were generally low (<5 ppm-v); however, a PID reading of 1,957 ppm-v was noted in boring 2013-
RMSB-5 within the 2 to 5-foot bgs depth interval.  Based on that observation, this sample was analyzed for 
VOCs in addition to cadmium, lead, arsenic, and selenium.  All VOC results for this sample were below 
applicable RALs (Table 4D.5).  NAPL was not observed in soil samples from any of the borings completed in 
the Raw Material Storage Building or immediate vicinity.  As a further check on the possible presence of 
NAPL, an oil-water interface probe was used to evaluate NAPL within the observed saturated zone in several 
borings within the Raw Material Storage Building (see boring logs in Appendix 2).  NAPL was not detected in 
any of the borings evaluated with the oil-water interface probe. 
 
Lead concentrations in eighteen soil samples and cadmium concentrations in three soil samples from the Raw 
Material Storage Building or immediate vicinity exceeded their respective RALs (Table 4D.1).  Arsenic 
concentrations in three soil samples from this area exceeded the RAL (Table 4D.2).  The cadmium and arsenic 
RAL exceedances were co-located with corresponding lead RAL exceedances.  Other analyzed constituents, 
including TPH, VOCs, SVOCs, and additional RCRA 8 metals were below RALs for all samples collected in 
this area.  As a conservative measure, the entire Raw Material Storage Building was included within Affected 
Property No. 2, even though some borings did not contain samples that exceeded applicable RALs for any 
analyte.  The Raw Material Storage Building is bordered to the east, west, and north by other areas within the 
affected property (Figure 4A).  The affected property is delineated south of the Raw Material Storage Building 
by soil samples from borings 2012-RMSA-3, 2012-FWCS-9, and MW-27.  The maximum depth at which the 
affected property zone was vertically delineated in the vicinity of the Raw Material Storage Building was 9 
feet bgs, at boring location 2013-RMSB-5.  However, in boring 2013-RMSB-4, a soil sample collected from 
the depth of observed saturation (2013-RMSB-4 (5-6’)) exceeded the RAL for lead (but was below the critical 
PCL).  Consistent with 30 TAC §350.51(d)(3), groundwater samples were collected from monitoring wells 
MW-27 and MW-29, located near and downgradient of the Raw Material Storage Building.  Lead and 
cadmium concentrations in the groundwater samples from both wells were below applicable RALs (Table 
5B.1).  
 
The lead critical PCL was exceeded in soil samples from borings 2013-RMSB-1 and 2013-RMSB-5, located 
within the Raw Material Storage Building, and 2012-RMSA-2, 2013-RMSA-6, and 2013-RMSA-7, located on 
the east side of the Raw Material Storage Building (Table 4D.1).     
 
Select soil samples collected from this area were also analyzed for pH and sulfate during the 2012 SIR 
investigation. Results for pH ranged from 6.83 to 10.76 and results for sulfate ranged from 1,030 mg/kg 
to 6,700 mg/kg.  PCLs are not established for these geochemical parameters. 
 
As noted in Section 3.2.1, water samples were collected from borings 2012-RMSA-2 and 2012-RMSA-4 
during the SIR investigation in accordance with the Work Plan (CRA, 2011) requirements and based on 
the observation of perched water in the subslab soils at these locations.  The total depths of these borings 
were 2.5 feet bgs and 3.5 feet bgs, respectively.  Given the locations of these borings, the very shallow 
depth where the water was observed (less than 3 feet bgs), these samples represent washdown water 
perched directly below the concrete slab floor in this area.  The soil boring water samples were analyzed 
for lead and cadmium.  As shown on Table 4D.6, the reported concentrations in these samples ranged 
from 0.04 mg/L to 0.089 mg/L for cadmium and from 0.421 mg/L to 1.68 mg/L for lead.  The shallow 
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washdown water observed below the concrete slab is not considered groundwater and consistent with the 
provisions of the Work Plan specifying collection of these samples, the lead and cadmium concentrations 
in these reconnaissance soil boring water samples are not considered representative of concentrations of 
these metals in groundwater.  As such, these data were used for screening purposes only and were not 
compared to groundwater RALs.    
 

4.2.3 Slag Treatment Building (NOR WMU No. 8) 
 
Ten subslab soil samples (including duplicates) were collected at depths up to 5.5 feet bgs at eight 
locations (2013-STB-5 through 2013-STB-12) inside the Slag Treatment Building, and were analyzed for 
lead and cadmium.  These locations correspond to areas where evidence of cracks or other defects in the 
foundation were noted during inspection of the building.   Ten additional soil samples (including duplicates) 
were collected in the immediate vicinity on the northern side of the building at four locations (2013-STB-
1 through 2013-STB-4), including samples from one boring (2013-STB-2) completed at the approximate 
location of the sample collected on top of the concrete slab by the TCEQ during the TCEQ Site inspection 
in May-June 2011.  The reported lead concentration of the TCEQ sample from this location was 47,100 
mg/kg (TCEQ, 2011b).  Samples from 2013-STB-2 were collected from below the slab to evaluate the 
potential for a COC release to the subsurface in this area.    
 
Lead concentrations exceeded RALs in eleven of the nineteen soil samples collected from this area, including 
samples collected inside and north of the Slag Treatment Building.  Cadmium concentrations exceeded the 
RAL in six soil samples, each co-located with a lead RAL exceedance.  Lead concentrations for samples 2013-
STB-2 (2.5-4’) and 2013-STB-2 (4-5’), collected from below the concrete slab at the approximate location of 
the previous TCEQ Site inspection sample, were 773 J mg/kg (the maximum concentration of two field 
duplicates) and 18.8 mg/kg, respectively.  Critical PCL exceedances for lead were detected in soil samples 
from borings 2013-STB-1, 2013-STB-4, and 2013-STB-9.  No exceedances of the critical PCL for cadmium 
were detected.  As a conservative measure, the entire Slag Treatment Building was included within 
Affected Property No. 2.  The Slag Treatment Building is bordered to the northwest and north by other areas 
of the affected property.  Affected Property No. 2 in the vicinity of the Slag Treatment Building is delineated 
south toward Stewart Creek and east by soil samples from borings 2012-FWCS-6, 2012-FWCS-7, MW-29, 
2012-FWCS-9, MW-27, and 2012-RMSA-3 (Figure 4A).  The highest detected concentration of lead at the 
Slag Treatment Building occurred in boring 2013-STB-4 (16,100 mg/kg in the 2 to 4-foot bgs sample depth 
interval).  Vertical delineation of the affected property was completed at this location at a depth of 4 feet bgs, 
where a lead concentration of 77.9 mg/kg was observed.  
   
A zone of fill material was noted below the concrete slab in this area to a typical depth of approximately 2 to 3 
feet bgs.  No slag or battery chips were observed within the fill material.  Black staining and hydrocarbon 
odors were noted in several borings from this area.   Select samples from these borings were analyzed for 
TPH, VOCs, and/or PAHs.  All TPH, VOC, and PAH results for all samples analyzed for these 
constituents were below applicable RALs (see Tables 4D.3 through 4D.5).   
 
Arsenic and selenium analyses were performed on samples 2013-STB-1 (0-2’) and 2013-STB-4 (0-2’).  
Concentrations of arsenic in both samples exceeded the applicable RAL (24 mg/kg for surface soil), but were 
below the critical PCL (196 mg/kg for surface soil).  Both arsenic RAL exceedances were co-located with lead 
RAL and critical PCL exceedances.  Concentrations of selenium in both of these samples were below the 
applicable RAL (160 mg/kg for surface soil).  
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4.2.4   Stewart Creek Flood Wall 
 
Flood Wall Facility Side  
Twenty-three soil samples were collected along the facility side of the flood wall.  The majority of these 
samples were collected from the walls or floor of the French drain excavation in September-October 2012.  
Additional soil samples were collected during the APAR investigation to vertically delineate COC 
exceedances at the French drain excavation sample locations.  The 2012 French drain samples were analyzed 
for lead, cadmium, and TPH (TX1005).  The 2013 facility side flood wall soil samples collected during the 
APAR investigation were analyzed for lead and cadmium (as necessary to delineate the affected property).  
One APAR sample, 2012-FWFS-9 (4-5’), was additionally analyzed for TPH (TX1005 and TX1006) and 
VOCs based on a hydrocarbon odor and an elevated PID reading of 1,800 ppm-v noted for this sample 
interval. 
 
RAL exceedances for lead were detected in eleven of the twenty-three samples collected in this area.  Five 
cadmium RAL exceedances were also detected, which were all co-located with lead RAL exceedances.  
Exceedances of the critical PCL for lead were also detected in eight samples from this area, with one of the 
eight having an exceedance of the critical PCL for cadmium.  Sample 2012-FWFS-9 (4-5’) was the only soil 
sample collected during the SIR or APAR investigations that exceeded default Tier 1 PCLs for TPH.  This 
sample was analyzed for TPH by Method TX1006 to develop a TPH Mixture RAL in accordance with TCEQ 
RG-366/TRRP-27 (TCEQ, 2010c).  Documentation on the development of the TPH Mixture RAL is provided 
in Appendix 9.  The concentration of total TPH (i.e., the C6-C35 range) in sample 2012-FWFS-9 (4-5’) was 
below the calculated TPH Mixture RAL; therefore, no exceedances of applicable TPH RALs were detected in 
any soil sample analyzed for TPH during the SIR or APAR investigation.  
 
The facility side flood wall soil samples are located along the southern edge of Affected Property No. 2.  The 
affected property is delineated to the south toward Stewart Creek by soil samples from multiple locations on 
the facility side (2012-FWFS-2 and 2012-FWFS-3) and by soil samples from multiple locations on the creek 
side of the flood wall (2013-FWFS-1A, 2012-FWCS-2, 2012-FWCS-3, 2012-FWCS-4, 2012-FWCS-5, 2012-
FWCS-6, 2012-FWCS-7, 2012-FWFS-7A, MW-29, and 2012-FWCS-9).  The highest detected concentration 
of lead along the facility side of the flood wall occurred at 2012-FWFS-5 (52,000 mg/kg at 1.7 feet bgs), 
located between the Slag Treatment Building and the Wastewater Treatment Facility.  Vertical delineation of 
the affected property at 2012-FWFS-5 was completed at a depth of 3.3 feet bgs, where a lead concentration of 
358 mg/kg was observed.  The maximum observed vertical delineation depth of the affected property along the 
facility side of the flood wall was 4 feet bgs at 2012-FWFS-1, where a lead concentration of 30.9 J mg/kg was 
observed.    
 
Flood Wall Creek Side  
Nine soil samples were collected from the 0 to 2-foot bgs depth interval from nine borings (2012-FWCS-1 
through 2012-FWCS-9) along the creek side of the Stewart Creek flood wall during the SIR investigation in 
2012.  The sample locations were selected with EPA’s corroboration to generally correspond to areas where 
indications of seepage along the Stewart Creek flood wall were observed.  These samples were analyzed for 
lead, cadmium, and TPH.  During the APAR investigation, soil samples were collected from the approximate 
locations of several of the SIR borings and from additional locations in this area to delineate lead RAL 
exceedances detected in the SIR facility side flood wall or creek side flood wall soil samples.  During the 
APAR investigation, soil samples were also collected on the creek side of the flood wall to evaluate the former 
Diesel Fuel Tank release area and Old Drum Storage Area (soil boring MW-27) and to evaluate areas of 
potential ecological habitat along Stewart Creek (“SCC” samples).  The soil sample collected at MW-27 
(MW-27(0-1’)) was analyzed for lead, TPH, and SVOCs, while samples from the  four SCC locations in the 
vicinity of the flood wall (SCC-3, SCC-3A, SCC-6, and SCC-8) were analyzed for lead and cadmium (as 
necessary to evaluate soil in this area and to delineate the affected property).     
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Six of the twenty-one creek side flood wall sample locations sampled during the SIR and APAR investigations 
contained samples that exceeded the applicable RAL for lead.  All samples analyzed for cadmium in this area 
were below the applicable RAL for cadmium.  TPH and SVOC results were below applicable RALs for all 
soil samples analyzed for those constituents in the flood wall area, including at MW-27.  RAL exceedances of 
lead were detected in boring 2012-FWCS-8 located south of the Slag Treatment Building, SCC-3 located 
south of the truck washing station, and several borings (2012-FWCS-1, 2012-FWCS-1A, 2012-FWCS-12, and 
SCC-8) located on the west side of the flood wall near the Battery Receiving/Storage Building.  The lead RAL 
exceedance in 2012-FWCS-8 is delineated toward Stewart Creek by boring MW-29.  The lead RAL 
exceedance at SCC-3 is delineated to the south by SCC-3A and to the west by 2013-MB-1, 2013-MB-2, and 
MW-27.  The lead RAL exceedances on the west side of the Battery Receiving/Storage Building are 
delineated to the west by 2012-FWCS-11 and to the south toward Stewart Creek by 2013-FWCS-1B.   
 
The affected property was delineated vertically at the boring location with the highest detected sample 
concentration for lead (31,000 mg/kg in sample 2012-FWCS-12 (2-2.7’)) along the creek side of the flood wall 
at a depth of 4 feet bgs, where a lead concentration of 19.1 mg/kg was observed.   The affected property was 
additionally vertically delineated at a depth of 4 feet bgs at locations 2012-FWCS-1 and SCC-3. Exceedances 
of the critical PCL for lead were detected in samples from 2012-FWCS-1, 2012-FWCS-1A, 2012-FWCS-12, 
SCC-3, and SCC-8.      
 
Two APAR investigation soil samples (2012-FWCS-1A (1-2’) and SCC-3 (2-4’)) collected in this area 
were also analyzed for arsenic.  As shown on Table 4D.2, the concentration of arsenic in sample 2012-
FWCS-1A was above the RAL; however, concentrations of arsenic in both samples were below the 
critical PCL. 
  

4.2.5   Additional NOR WMUs within the Former Production Area (NOR WMU Nos. 6, 9, 14, and 16)   
  
Soil samples have been collected from within or in the immediate vicinity of each of the remaining NOR 
WMUs located within the former production area (i.e., NOR WMUs other than the Raw Material Storage 
Building, Battery Receiving/Storage Building, and Slag Treatment Building).  WMU No. 1 is not included in 
this discussion.  Based on information from Exide personnel, WMU No. 1 corresponds to the Former Product 
Waste Pile (see Section 1.2.4.1 for unit description) that was removed in 1988, and was issued a closure letter 
by the TNRCC dated January 13, 2000.  A list of the remaining WMUs located within the former production 
area, along with the names of the soil sample borings collected from within or in the immediate vicinity of 
these units, is provided in the table below. 
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WMU ID No. Description General Location 
Representative Soil 

Boring(s) 

6 
Former location of  battery 
chip hoppers 

West side of Battery 
Breaker Building 

2013-WMU6-1 

9 
Wastewater Treatment  
Facility 

Between Battery 
Receiving/Storage Building 
and Slag Treatment 
Building 

2012-FWFS-2, 2012-
FWFS-3, 2012-FWFS-4, 

and 2012-FWFS-5 

14 

Former locations of roll-off 
boxes containing hazardous 
waste; located in four 
separate areas  

Battery Receiving/Storage 
Building loading dock 
(WMU No. 14-1), west side 
of Raw Material Storage 
Building (WMU No. 14-2), 
south side of Oxide 
Building (WMU No. 14-3), 
and within the Bale 
Stabilization Area (WMU 
No. 14-4) 

2013-WMU14-1, 2013-
WMU14-2, 2013-WMU14-
3, 2012-FWFS-5, and Bale 
Stabilization Area borings 

16 
Temporary drum staging 
area 

South side of Refines and 
Shipping 

2013-WMU16-1 

 
All of these WMUs are located within the pavement that is prevalent throughout the former production area, 
except for WMU No. 14-4, which is located in the Bale Stabilization Area.  The Bale Stabilization Area is 
discussed in Section 4.2.10.  The remainder of this section applies only to the WMUs located within the paved 
area of the former production area (WMU Nos. 6, 9, 14-1, 14-2, 14-3, and 16).  Soil samples analyzed for lead 
and/or cadmium were collected within the upper 5 feet bgs from or in the immediate vicinity of these units.  
Samples from the immediate vicinity of the Wastewater Treatment Facility (WMU No. 9), which included 
four French drain soil samples (2012-FWFS-2 through 2012-FWFS-5), were additionally analyzed for TPH 
(TX1005).  RAL exceedances and critical PCL exceedances for lead were detected in samples from WMU 
Nos. 6, 9, and 14-1.  Cadmium and TPH concentrations in all samples evaluated for these constituents were 
below applicable RALs, except for cadmium in sample 2012-FWFS-5 (Wall), which exceeded the RAL for 
cadmium. 
 
Each of the units, with the exception of WMU No. 16, is located within the boundaries of Affected Property 
No. 2.  Although COC exceedances were not detected in samples from WMU No. 14-2 or WMU No. 14-3, 
these units are surrounded by other areas of the affected property, and are included within the affected property 
boundary.  WMU No. 6 is bordered on all sides by other areas of the affected property.  WMU Nos. 9 and 14-1 
are bordered to the northwest, north, and east by other areas of the affected property.  RAL exceedances for 
lead in samples from WMU Nos. 9 and 14-1 are delineated to the south by soil data from borings 2013-FWFS-
1A, 2012-FWFS-2, 2012-FWFS-3, 2012-FWCS-2, 2012-FWCS-3, 2012-FWCS-4, 2012-FWCS-5, and 2012-
FWCS-6.  Vertical delineation to the applicable RAL for lead was completed at WMU No. 6 at a depth of 4 
feet bgs (in boring 2013-WMU6-1, where a lead concentration of 46.5 mg/kg was observed) and at WMU No. 
9 at a depth of 3.3 feet bgs (at location 2012-FWFS-5, where a lead concentration of 358 mg/kg was 
observed).  Soil samples were collected to a total depth of 5 feet bgs at WMU No. 14-1; however, lead RAL 
exceedances were not vertically delineated by the samples from this location.  As a conservative measure and 
consistent with TRRP provisions, it was thus assumed that the lead RAL exceedance zone at this location 
extends to the saturated zone, as observed in adjacent samples collected from the Battery Receiving/Storage 
Building.  As noted previously, a groundwater sample was collected from monitoring well MW-31, located 
immediately west of WMU No. 14-1.  Neither lead nor cadmium were detected in the groundwater sample 
from MW-31. 
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4.2.6   North Disposal Area (NOR WMU No. 3) 
 
Nine soil samples analyzed for lead and cadmium were collected from five locations along the north side 
of the North Disposal Area as part of the SIR investigation in 2012.  Initially, borings were completed at 
2012-NDA-1, 2012-NDA-2, and 2012-NDA-3.  Foreign materials, including slag and/or rubbish (as 
defined in 30 TAC §330.3(A)(130), were observed in all three of these borings.  Lead concentrations in 
the 2 to 4-foot bgs depth interval from borings 2012-NDA-1 and 2012-NDA-2 and in the 0 to 2-foot bgs 
depth interval from boring 2012-NDA-3 exceeded the RAL for lead.  Additional borings were completed 
to the north at 2012-NDA-4, 2012-NDA-5, and 2012-NDA-6 to evaluate the northern extent of the North 
Disposal Area, which was delineated by 2012-NDA-4 and 2012-NDA-6. 
 
In accordance with the Work Plan (CRA, 2011), soil boring water within boring 2012-NDA-1 (observed 
at a depth of 4.5 feet bgs) was collected and analyzed for lead and cadmium during the SIR investigation.  
The cadmium concentration was 0.00079J mg/L and the lead concentration was 0.0192 mg/L (Table 
4D.6).  Since this boring water sample was not collected from a developed permanent monitoring well, 
and in accordance with Work Plan provisions, the sample results are not considered representative of 
metals concentrations in groundwater.  As such, these data were not compared to groundwater PCLs.   
   
Additional soil samples were collected in this area from the upper 5 feet bgs, and generally in the upper 
0.5 feet bgs, as part of the APAR investigation at ECO-11, ECO-12, and at monitoring wells MW-21 and 
MW-22.  As shown on Figure 4A, monitoring wells MW-21 and MW-22 were completed within the 
projected former creek paths of the North Tributary, based on the projected location of these creek paths 
in 1951 and 1972 aerial photographs (Appendix 20), to evaluate possible fill material in the former creek 
channels.  As noted on the boring logs for MW-21 and MW-22 (Appendix 2), fill material was not 
observed at either of these locations.  Lead and cadmium concentrations in all samples collected between 
the North Disposal Area and the North Tributary during the APAR investigation were below applicable 
RALs.   
 
Four APAR investigation surface soil samples (ECO-11, ECO-12, MW-21, and MW-22) collected from 
the 0.0 to 0.5 feet bgs depth interval in this area were additionally analyzed for arsenic to evaluate 
potential atmospheric deposition of arsenic in the prevailing downwind direction from the former 
production area.  As shown in Table 4D.2, all arsenic results in these samples were below the RAL. 
 
During the APAR investigation, soil samples were collected on the south side of the North Disposal Area 
within the former production area from three borings completed in the Battery Breaker Building (2013-
RRS-3A, 2013-RRS-4A, and 2013-BB-1) and from one boring completed within the projected location of 
the infilled former creek channel of Stewart Creek in this area (MW-30).  The former Stewart Creek 
channel was projected as shown on Figure 4A based on a 1951 aerial photograph (Appendix 20).  These 
samples were analyzed for lead and cadmium.  RAL and critical PCL exceedances for lead were detected 
at each sample location within the Battery Breaker Building and at MW-30.  A RAL exceedance for 
cadmium was also detected at MW-30.  The RAL exceedance zone was delineated to 2 feet bgs in the 
Battery Breaker Building (based on a lead concentration of 84.2 mg/kg at location 2013-RRS-3A) and 0.5 
feet bgs at MW-30 (based on a lead concentration of 128 mg/kg at this location).   
 
Sample 2013-BB-1, located near the sump in the Battery Breaker Building, was additionally analyzed for 
pH.  The pH result for this sample was 7.15 (Table 4E).  PCLs are not established for this geochemical 
parameter. 
 
Fill material (primarily composed of silty or gravelly clay) was encountered in MW-30 to a depth of 28.5 
feet bgs, which corresponds to the top of the Eagle Ford Shale.  Pieces of slag were observed at 
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approximately 28 feet bgs in MW-30 (but were not observed elsewhere in this boring).  Based on 
historical aerial photographs, it appears that the slag containing material was placed within the infilled 
area prior to 1972.  A monitoring well was completed at this location and a groundwater sample was 
collected and analyzed for total and dissolved lead and cadmium, and sulfate.  As shown on Table 5B.1, 
all lead and cadmium concentrations in groundwater samples from this location were below applicable 
PCLs.   
 
The entire North Disposal Area lies within the boundaries of Affected Property No. 2.  As noted 
previously, the lateral and vertical extents of the North Disposal Area were evaluated during an extensive 
investigation as part of the Phase I RFI and are documented in the 1993 Addendum to the Phase I RFI 
Report (Lake, 1993).  The northern boundary of the North Disposal Area, as estimated in the 1993 
Addendum to the Phase I RFI Report, has been adjusted northward to incorporate borings 2012-NDA-1, 
2012-NDA-2, 2012-NDA-3, and 2012-NDA-5, based on observations of slag and/or other debris in these 
borings.  No evidence of fill or non-native material was observed in borings completed north of these 
locations, which includes borings MW-21, MW-22, 2012-NDA-4, 2012-NDA-6, ECO-11, and ECO-12. 
 
NOR WMU No. 13, the Stewart Creek dredged sediment waste pile, overlies the western section of the 
North Disposal Area adjacent to the Slag Landfill.  This unit was capped and closed in 1989, and approval 
of the closure was issued by the TNRCC in a letter dated January 13, 2000.  The evaluations of North 
Disposal Area and the Slag Landfill are also applicable to this unit.         
 

4.2.7   Slag Landfill (NOR WMU No. 7) and Former Stewart Creek and North Tributary Railroad 
Outfall  

 
Six soil samples were collected from three borings (2012-SL-1 through 2012-SL-3) within or in the 
immediate vicinity of the Slag Landfill during the SIR investigation (does not include samples collected 
within the Boneyard, which is discussed in Section 4.2.8).  Each of the Slag Landfill area samples were 
analyzed for lead and cadmium.  The lead concentration in the 2 to 4-foot and 4 to 5-foot bgs depth 
interval sample from location 2012-SL-1 exceeded the applicable lead RAL and lead critical PCL.  Slag 
fragments were also noted in this boring.  Subsequent interviews with long-time facility personnel 
indicated that the Slag Landfill extends south to the railroad spur, which is believed to precede the 
construction of the landfill.  The projected extent of the Slag Landfill is bound to the north and west by 
borings in which fill was not observed, including 2012-SL-2, 2012-SL-3, B8N, and MW-18 (see 
Appendix 2 for logs of these borings).  The Slag Landfill is bound to the east by the North Disposal Area. 
 
Additional borings were completed on the south side of the Slag Landfill during the 2013 APAR 
investigation to assess the southern extent of the landfill, to assess the infilled former outfall of Stewart 
Creek and the North Tributary in this area, and to delineate Affected Property No. 2 in the direction of 
Stewart Creek.   
 
South of the railroad spur, the ground surface slopes steeply toward Stewart Creek.  Borings 2013-SL-4 
and MW-24 were completed on the immediate south side of the railroad spur, at the top of this slope.  As 
shown on the boring logs in Appendix 2, slag was not observed in either of these borings, which supports 
the information provided by facility personnel that the Slag Landfill does not extend south of the railroad 
spur.    
 
Monitoring well MW-24 was completed within the infilled portion of the former path of Stewart Creek 
and the North Tributary south of the Slag Landfill.  A series of concrete culverts (plugged with concrete 
according to former facility personnel) that run under the railroad spur are visible along the north bank of 
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Stewart Creek in this area (photo provided in Appendix 13), confirming the projected former creek path 
in this area.  Three additional borings (RO-1 through RO-3) were completed at the outfall of these 
culverts next to Stewart Creek.  As noted in the slag survey report by W&M (Appendix 18), pieces of slag 
were observed on the ground surface along the north bank of Stewart Creek in the vicinity of the railroad 
outfall. 
 
The entire Slag Landfill is included within the boundaries of Affected Property No. 2.  The affected 
property is delineated to the north by 2012-SL-2 and 2012-SL-3, and to the east by MW-22.  Lead RAL 
exceedances west and south of the Slag Landfill were detected at SCC-11, 2013-RO-1, 2013-RO-2, MW-
17 (historical data provided in Appendix 17), B5N (historical data provided in Appendix 17), and in a 
cluster of borings (2012-FWCS-1, 2012-FWCS-1A, and 2012-FWCS-12) located on the west side of the 
flood wall near the Battery Receiving/Storage Building.  The applicable critical PCL for lead was 
exceeded in borings 2012-FWCS-1, 2012-FWCS-1A, 2012-FWCS-12, and MW-17 (historical data 
provided in Appendix 17).  The RAL for cadmium was only exceeded in SCC-11.  Lateral delineation of 
the affected property between the Slag Landfill and Stewart Creek was completed by soil samples from 
borings SCC-11A, SCC-12, 2013-SL-4, SCC-10A, 2013-RO-3, 2013-MW-17A, 2012-FWCS-11, and 
2013-FWCS-1B.  The vertical extent of the affected property in this area was evaluated at location 2012-
FWCS-12, the boring with the highest detected lead concentration in this area (31,000 mg/kg in the 2 to 
2.7-foot bgs sample depth interval).  The affected property was delineated at a depth of 4 feet bgs at this 
location, where a lead concentration of 19.1 mg/kg was observed.   
 
Concentrations of lead and cadmium in the soil sample collected from MW-24, completed within the 
projected former creek path of Stewart Creek and the North Tributary, were below RALs; however, MW-
24 was included within the affected property boundary because it is bordered to the north by the Slag 
Landfill and to the east, south, and west by other areas of the affected property. 
 
Soil sample SCC-12, collected from the 0.0 to 0.5-foot bgs depth interval, was also analyzed for arsenic 
to evaluate potential atmospheric deposition of arsenic in this area.  As shown on Table 4D.2, the arsenic 
result for this sample was below the RAL.   
           
In accordance with the Work Plan (CRA, 2011), soil boring water within borings 2012-SL-2 and 2012-
SL-3 (observed at depths of 7.5 feet bgs and 10.3 feet bgs, respectively) was collected and analyzed for 
lead and cadmium during the SIR investigation.  Cadmium concentrations in both samples were 0.005 
mg/L (U-flagged for blank contamination).  The lead concentration was 0.0141 mg/L in the 2012-SL-2 
sample and <0.0029 mg/L in the 2012-SL-3 sample (Table 4D.6).  Since these samples were not collected 
from developed permanent monitoring wells, and in accordance with Work Plan provisions, the sample 
results are not considered representative of metals concentrations in groundwater.  As such, these data 
were not compared to groundwater PCLs.   
 

4.2.8  Boneyard and NOR WMU No. 17 
 
During the SIR investigation, five soil samples were collected from the 0 to 2-foot bgs interval at five 
borings (2012-BY-1 through 2012-BY-5) within the Boneyard, located on the western portion of the Slag 
Landfill.  The samples were analyzed for lead and cadmium.  Consistent with the Work Plan (CRA, 2011) 
provisions, TPH analyses were not performed on these samples because no soil staining, odor, or elevated 
PID readings were observed during completion of the borings.  The lead concentration in borings 2012-
BY-2 and 2012-BY-4 exceeded the applicable RAL for lead.  Lead concentrations in the other three 
samples from this area were below applicable RALs.  Critical PCLs were only exceeded for lead, in 

Exide APAR Page 144 of 2984



   

Former Operating Plant 4-12 Affected Property Assesment Report 
Frisco Recycling Center 
Frisco, Texas 
 

boring 2012-BY-4.  Slag was encountered at the base of boring 2012-BY-4 at a depth of 2 feet bgs, 
consistent with the location of slag in the borings within the Slag Landfill.   
 
During the APAR investigation, two soil samples analyzed for lead and cadmium were collected from the 
0 to 0.5-foot bgs depth interval at the former locations of two debris piles within the Boneyard area 
(2013-WMU17-1 and 2013-WMU17-2).  The debris piles had been removed prior to the collection of soil 
samples.  Lead concentrations in both samples exceeded the applicable RAL, but were below the critical 
PCL.  Cadmium results were below the applicable RAL in both samples.   
 
The Boneyard is completely contained within the Slag Landfill, which is located entirely within Affected 
Property No. 2.  Because the Boneyard overlies the Slag Landfill, vertical delineation to RALs was not 
performed in this area.   
 

4.2.9  Class 2 Landfill (NOR WMU No. 12) 
 
During the APAR investigation, four monitoring wells (PMW-19R, PMW-20R, LMW-21, and LMW-22) 
were installed around the Class 2 Landfill, located near the northern boundary of the Site.  Soil samples 
were collected continuously from the monitoring well borings for lithologic purposes.  Samples from the 
0.0 to 0.5-foot bgs depth interval from these borings were analyzed for lead and cadmium to evaluate the 
potential for atmospheric deposition of these metals in this area in the prevailing downwind direction 
from the former production area.  Soil samples from PMW-19R and LMW-22 were additionally analyzed 
for arsenic to evaluate potential aerial deposition of arsenic in this area.  Concentrations of lead, 
cadmium, and arsenic were below applicable RALs in all of these soil samples analyzed in the Class 2 
Landfill area.   
 

4.2.10 Bale Stabilization Area 
 
Initially, five soil samples were collected from five locations (2012-BSA-1 through 2012-BSA-5) in the 
Bale Stabilization Area during the SIR investigation.  These samples were analyzed for cadmium and 
lead.   
 
As part of the SIR investigation, SPLP analysis was performed for a preliminary evaluation of the 
potential for soil leaching to groundwater.  Samples 2012-BSA-1A (0-2’) and 2012-BSA-3A (0-2’) were 
collected as resamples of samples 2012-BSA-1 and 2012-BSA-3, respectively to allow for SPLP analysis 
at those locations (after initial total lead and/or cadmium analysis).  SPLP-cadmium analysis was 
performed on sample 2012-BSA-3A (0-2’).  Similarly, additional samples 2012-BSA-4a (0-1'), 2012-
BSA–4b (0-1'), 2012-BSA–4c (0-1'), 2012-BSA–4d (0-1’), and 2012-BSA–4e (0-1’) were collected in a 
one-foot radius around previous sample location 2012-BSA-4.  Cadmium and lead analyses were 
performed on all five of these samples.  Based on those results, SPLP analyses were performed on 
samples 2012-BSA-4a (0-1'), 2012-BSA–4c (0-1’) and 2012-BSA–4d (0-1').   The SPLP analysis results 
are provided in Appendix 22. 
 
Lead concentrations in eight of the twelve soil samples collected from the Bale Stabilization Area during 
the SIR investigation in 2012 exceeded the applicable RAL for lead, and three samples exceeded the 
applicable critical PCL for lead.  Cadmium concentrations exceeded the applicable RAL in three of the 
SIR samples and exceeded the critical PCL in one sample (2012-BSA-3A (0-2’)).  
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Additional soil samples were collected as part of the APAR investigation in 2013 to vertically delineate 
the affected property at the location where the highest concentration of lead was observed in this area 
during the 2012 SIR investigation (2012-BSA-2) and to gather pH data for this area (2013-BSA-6 and 
2013-BSA-7).  Soil samples were also collected during the installation of monitoring well MW-23, 
located on the southeast side of the Bail Stabilization Area. 
 
The western portion of the Bale Stabilization Area lies on top of the North Disposal Area.  Some debris 
was observed in borings completed in this area, including a black plastic fragment in the upper two feet in 
2012-BSA-4 and a plastic bag fragment and mulch at 4.9 feet bgs in 2013-BSA-6.  Additional fill 
material (sand and silt not associated with the North Disposal Area) was observed within the upper 2.5 
feet bgs at MW-23.  Slag, battery chips, rubbish, or other types of debris were not observed at this 
location.  The fill material at MW-23 is likely associated with construction of the Truck Staging Area 
parking lot or landscaping activities in this area.  The near surface sample from MW-23, collected from 
the 0.0 to 0.5 feet bgs depth interval, exceeded the RAL for lead, but did not exceed the critical PCL.  The 
0.5 to 2-foot bgs sample from MW-23 did not exceed the RAL for lead.  The upper sample from MW-23 
was additionally analyzed for cadmium, and the result was less than the RAL.      
 
The Bale Stabilization Area lies entirely within the boundaries of Affected Property No. 2.  It is bordered 
to the south by other areas within the affected property and to the west by the North Disposal Area, which 
also lies within Affected Property No. 2.  RAL exceedances within the Bale Stabilization Area are 
bounded to the North by 2012-NDA-6, to the northeast by ECO-12, and to the east by 2013-TS-1 and 
2013-TS-2.  As noted previously, a large portion of the Bale Stabilization Area is located within the North 
Disposal Area.  Outside of the landfill, the affected property was vertically delineated at the location with 
the highest detected lead concentration (25,900 mg/kg in sample 2012-BSA-2 (0-2’)), at a depth of 2 feet 
bgs, where a lead concentration of 123 mg/kg was observed.  Outside the landfill, cadmium 
concentrations were also vertically delineated to below the RAL at 2012-BSA-2 at 2 feet bgs, where a 
cadmium concentration of 0.652 mg/kg was observed.  Cadmium was not vertically delineated to below 
the RAL at 2012-BSA-3A, the location where the highest cadmium concentration (935 mg/kg in the 0 to 
2-foot bgs sample depth interval) was detected in this area, because 2012-BSA-3A is located within the 
North Disposal Area.    
 
During the APAR investigation, pH data were evaluated at three locations in the Bail Stabilization Area 
(2013-BSA-6, 2013-BSA-7, and MW-23).  The pH data ranged from 8.03 to 8.51 (Table 4E).  PCLs are 
not established for this geochemical parameter. 
 

4.2.11 Truck Staging Area, Administrative Building Area, and Maintenance Building 
 
Although not identified as a potential source area in the Work Plan, soil samples were collected adjacent 
to the Truck Staging Area and Administrative Building (east of the former production area) within the 
upper 5 feet bgs to delineate RAL and critical PCL exceedances for lead detected in historical samples 
from boring MW-10 (Appendix 17) and to evaluate shallow soils on the north side of the Administrative 
Building.  Soil samples were also collected at sample locations 2013-TS-1 and 2013-TS-2 to verify that 
concentrations of lead were below RALs, as indicated by historical data from Phase II RFI borings TS-1 
and TS-2 (Appendix 17).  Lead was analyzed in all samples from this area and cadmium was analyzed in 
at least one sample at each location.  Sample 2013-AD-2 (0-0.5’) was additionally analyzed for arsenic to 
evaluate potential atmospheric deposition of arsenic at this location.   
 
Lead RAL exceedances were detected in soil samples collected near the Administrative Building in 
borings 2013-FOP-1 and 2013-AD-1, and in soil samples collected west and south of MW-10 in borings 
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2013-MW10-3, 2013-MW10-2, and 2013-AD-2 (collected within grass median at entrance to Site).  The 
lead RAL exceedance zone was laterally delineated on-site in this area by soil samples from borings 
2013-TS-1, 2013-TS-2, 2013-MW10-1, 2013-AD-2A, and SCC-1.  The affected property was vertically 
delineated at the location in this area that had the highest detected lead concentration (6,460 mg/kg in soil 
sample 2013-FOP-1 (0-0.5’)) at a depth of 2 feet bgs, where a lead concentration of 90.4 J mg/kg was 
observed.  All cadmium results for the samples collected in this area and the arsenic result for the sample 
analyzed for arsenic in this area (2013-AD-2) were below applicable RALs.    
 
Two soil samples were collected below the concrete slab in the Maintenance Building and were analyzed 
for lead and cadmium.  These samples were also analyzed for VOCs, based on the reported use of 
solvents in this building.  The concentrations of all analytes in both samples from the Maintenance 
Building were below applicable RALs.  
 

4.2.12   South Disposal Area (NOR WMU No. 4)  
 
As noted previously in Section 1.2, multiple delineation borings were drilled in the South Disposal Area 
as part of the Phase I RFI activities (Lake, 1993).  During the SIR investigation, ten soil samples were 
collected from five borings in the vicinity of the South Disposal Area.  These samples were analyzed for 
lead and cadmium.  RAL exceedances for lead were detected in boring 2012-SDA-2.  No RAL 
exceedances were detected for cadmium. 
 
As part of the APAR investigation, additional soil borings were completed in the vicinity of the South 
Disposal Area to laterally and/or vertically delineate lead RAL exceedances at 2012-SDA-2 and at 
historical boring locations BS-2, BS-3, BS-5, SDA-3, and SDA-4. Samples collected from locations that 
had not previously been sampled were analyzed for cadmium in addition to lead.  Samples from two 
locations (SDA-4A and ECO-7) were also analyzed for arsenic to evaluate potential aerial deposition of 
arsenic in this area.  All cadmium and arsenic results were below RALs for samples analyzed for these 
constituents in this area.   
 
The South Disposal Area lies entirely within the boundaries of Affected Property No. 3.  As noted 
previously, the lateral and vertical extents of the South Disposal Area were evaluated during an extensive 
investigation as part of the Phase I RFI and are documented in the 1993 Addendum to the Phase I RFI 
Report (Lake, 1993).  During the APAR investigation, Affected Property No. 3 was laterally delineated to 
the north by sample locations 2012-SDA-1, SCC-4, 2012-SDA-3, 2013-SDA-3A, SCC-2, and ECO-5; to 
the east by ECO-1, ECO-2, and ECO-4; to the south by ECO-7B, ECO-10, 2012-SDA-4, 2012-SDA-5, 
SB-VS-1, and SB-VS-2; and to the west by 2013-B4R and numerous verification samples collected 
within the footprint of the former Shooting Range Berm (see Section 4.2.14 below), after the berm had 
been removed.  “SCC” and “ECO” samples are samples collected during the APAR investigation from 
the 0 to 0.5-foot bgs interval in various areas of the Site to evaluate areas of potential ecological habitat in 
accordance with the approved SLERA Work Plan (PBW, 2012b).  The ecological samples in the vicinity 
of the South Disposal Area were collected to evaluate the south wooded area located east of the South 
Disposal Area and areas along Stewart Creek (the Stewart Creek corridor). 
 
Vertical delineation of the affected property was completed in the vicinity of the South Disposal Area 
(outside of the landfill) and south wooded at the sample location with the highest detected lead 
concentration in this area (2,340 mg/kg in sample ECO-7 (0-0.5’)) at a depth of 0.5 feet bgs, where a lead 
concentration of 76.5 J mg/kg was observed.  The maximum delineation depth of the affected property in 
this area (outside the landfill) was observed at 2 feet bgs at locations BS-3 and 2012-SDA-2, where lead 
concentrations of 40.2 mg/kg and 11.3 mg/kg, respectively, were observed.  The RAL exceedance zone in 
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historical boring SDA-8 was delineated at that location at a depth of 4 feet bgs during the Phase II RFI 
(JDC, 1998a).  Based on the description of fill material within this boring, as noted on the boring log 
provided in the Phase II RFI, SDA-8 appears to be located within the boundaries of the South Disposal 
Area; therefore, additional verification of the historical vertical delineation depth at this location was not 
performed. 
 
Critical PCL exceedances for lead were detected within Affected Property No. 3 in several historic soil 
borings completed near the South Disposal Area (BS-2, BS-3, SDA-2, SDA-3, SDA-4, SDA-9-1, and 
SDA-9-2; data provided in Appendix 17) and in three ecological samples from the south wooded area 
(ECO-3, ECO-7, and ECO-9; Table 4D.1).   
 

4.2.13 Crystallization Unit Frac Tank (NOR WMU No. 15) 
 
As part of the 2012 SIR, two soil samples were collected from two locations in the vicinity of the 
Crystallization Unit Frac Tank.  Sampling was performed in this area to assess potential impacts due to 
observations during regulatory agency inspections of liquid leaking from the frac tank, as well as visible 
drainage pathways leading from the frac tank to the edge of the concrete pad.  These soil samples were 
analyzed for antimony, arsenic, barium, beryllium, cadmium, chromium, lead, nickel, selenium, silver, 
and zinc.  All sample concentrations were below their respective RALs.    
 
During the APAR investigation, additional soil samples were collected within the upper 5-foot bgs 
interval along the surface water drainage pathway on the west side of the Crystallization Unit.  Soil 
samples were initially collected from seven locations along the drainage pathway next to the 
Crystallization Unit and the drainage ditch that runs west along the south side of Crystallizer Road Way, 
and were analyzed for lead and cadmium.  The 0 to 0.5-foot sample from boring 2013-CUFT-7 was 
additionally analyzed for arsenic to evaluate potential atmospheric deposition of arsenic in this area.  All 
sample results in all samples collected in this area were below applicable RALs, except for the 0 to 0.5-
foot bgs sample in boring 2013-CUFT-7, which exceeded the applicable RAL for lead.  Additional 
samples were collected west and south of 2013-CUFT-7 from borings 2013-CUFT-7A and 2013-CUFT-
10 (within the ditch area down slope from 2013-CUFT-7) to laterally delineate the RAL exceedance zone 
in this area.  The samples from the two additional borings were analyzed for lead and cadmium.  The 
sample results were below applicable RALs for both constituents in both borings, effectively laterally 
delineating the affected property on-site in this area.  The lead concentration in the 0.5 to 2-foot bgs depth 
interval from boring 2013-CUFT-7 was 267 mg/kg, which is below the RAL; however, per 30 TAC 
§350.51(d)(1) vertical delineation should be completed to below the site-specific background 
concentration since a groundwater sample was not collected in this area.  Therefore, additional assessment 
is recommended to vertically delineate lead concentrations in soil at 2013-CUFT-7 to below the site-
specific background concentration of 31.5 mg/kg.  Critical PCLs were not exceeded in samples from this 
area. 
 
Specific samples collected from this area were also analyzed for pH during the SIR investigation and 
sulfate during both the SIR and APAR investigations (Table 4E).  Results for pH in these samples ranged 
from 6.32 to 6.82.  The sulfate results were highly variable, ranging from 56.7 to 8,710 mg/kg.  PCLs are 
not established for these geochemical parameters. 
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4.2.14 Former Shooting Range Berm and the South Berm 
 
In accordance with the TCEQ Agreed Order, soil that composed the former Shooting Range Berm, 
located immediately west of the South Disposal Area, was removed in 2013.  Near surface verification 
soil samples were collected at fourteen locations within the footprint of the former berm, and the soil 
samples were analyzed for lead and cadmium.  Concentrations of lead in two of the samples (SRB-VS-9 
and SRB-VS-9A) exceeded the applicable RAL for lead.  The RAL exceedance zone at the former 
Shooting Range Berm is contained within Affected Property No. 3.  The affected property is delineated 
on-site in the vicinity of the former Shooting Range Berm by samples SRB-VS-1 through SRB-VS-8, 
SRB-VS-9B, SRB-VS-9C, SRB-VS-10, SRB-VS-11, 2012-SDA-4, and 2012-SDA-5.  Vertical 
delineation of the affected property in this area was completed at SRB-VS-9, where the highest lead 
concentration was detected (1,330 mg/kg in the 0 to 0.5-foot bgs sample depth interval), at a depth of 0.5 
feet bgs, where a lead concentration of 14.8 J mg/kg was observed.  Critical PCLs were not exceeded in 
the verification samples from the former Shooting Range Berm.   
 
Bermed material (the South Berm) identified by the TCEQ southeast-adjacent to the former Shooting 
Range Berm was also removed in 2013.  Two verification soil samples (SB-VS-1 and SB-VS-2) were 
collected from the footprint of the South Berm after it was removed, and were analyzed for lead and 
cadmium.  Lead and cadmium concentrations in both of these samples were below their respective RALs. 
 

4.2.15 Potential Ecological Habitat Areas 
 
As discussed in the SLERA in Section 9 and per the SLERA Work Plan (PBW, 2012b), soil samples were 
collected from the 0 to 0.5-foot bgs depth interval from various parts of the Site designated as areas of 
potential ecological habitat.  These include the north wooded area adjacent to the North Tributary, the 
south wooded area adjacent to the South Disposal Area, and along the Stewart Creek corridor.  
Evaluations of the ecological soil samples collected within the south wooded area and the Stewart Creek 
corridor were discussed in previous sections covering the Stewart Creek Flood Wall, Slag Landfill, and 
South Disposal Area. 
 
Over thirty soil samples were collected within the north wooded area located adjacent to the North 
Tributary.  These samples were analyzed for lead and/or cadmium.  Five of the north wooded area 
samples (from borings E-11A, ECO-11, ECO-12, MW-21, and MW-22) were additionally analyzed for 
arsenic to evaluate potential aerial deposition of arsenic in this area.  All cadmium and arsenic results 
were below applicable RALs for all samples analyzed for these constituents in this area, except for soil 
sample E-11A, which had an arsenic concentration (27.4 mg/kg) that exceeded the RAL of 24 mg/kg, but 
was below the critical PCL of 196 mg/kg.  This sample also exceeded the RAL for lead.   
 
Lead RAL exceedances were detected at eight sample locations within the wooded area on the north side 
of the North Tributary (Affected Property No. 1).  Affected Property No. 1 was delineated to the north by 
soil samples D-13, D-14, D-15, and soil samples from several of the Class 2 Landfill monitoring wells, 
including LMW-22 and LMW-21; to the west by E-11B; to the south by sediment samples collected 
within the North Tributary (see Section 7 of this APAR); and to the east by E-15A.  Consistent with 30 
TAC §350.51(d)(1), vertical delineation of the affected property was completed to the background 
concentration for lead at the sample location with the highest detected concentration of lead in this area 
(2,920 mg/kg in E-11 in the 0 to 0.5-foot bgs sample depth interval), at a depth of 4 feet, where a lead 
concentration of 5.26 mg/kg was observed.  Critical  PCL exceedances for lead were detected in three soil 
samples (E-11, E-12, and E-13) collected from the 0 to 0.5-foot bgs depth interval within the affected 
property boundary. 
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4.2.16 Lake Parcel 
 
Fifteen soil samples were collected from eleven locations on the Lake Parcel, located near the western 
boundary of the Site (Figure 4A).  Soil samples were collected from the 0 to 3-inch bgs interval at each of 
the sampling locations in this area.  Additional samples were collected at 1 foot bgs at four of the 
sampling locations (G-4, G-5, H-4, and H-5).  All of the soil samples collected from the Lake Parcel were 
analyzed for lead and cadmium, and all results were below applicable RALs.  The lead results for all of 
the soil samples collected at 1 foot bgs were also below the site-specific background concentration for 
lead. 
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Table 4A  Surface Soil Residential Assessment Levels with No Ecological Component

Source 
Area 
Size

TotSoilComb 

PCL RAL1 MQL
Sample 
Depth 

COC (acres) (mg/kg) (mg/kg) Tier (mg/kg) (mg/kg) (mg/kg) (feet bgs)

Metals
Antimony 30 1.5E+01 2.7E+02 1 1.5E+01 3.2E+00 1.0E+00 -- -- -- --
Arsenic 30 2.4E+01 3.0E+02 2 2.4E+01 1.0E+00 1.6E+01 2012-FWCS-1A (1-2') 1-2* 03/05/13 115
Barium 30 8.1E+03 2.2E+04 1 8.1E+03 1.0E+00 3.0E+02 2013-RMSB-4 (5-6) 5-6 05/07/13 131
Beryllium 30 3.8E+01 9.2E+01 1 3.8E+01 3.2E-01 1.5E+00 2012 CUFT-2 (0-2') 0-2 01/06/12 0.806
Cadmium 30 5.2E+01 3.0E+03 2 5.2E+01 2.5E-01 NP 2012-FWFS-9 (Floor) 2.4 09/04/12 984

Chromium 30 2.7E+04 1.2E+05 1 2.7E+04 5.0E-01 3.0E+01 2013-RMSB-2 (2.5-5) 2.5-5* 05/08/13 22.4
Lead 30 5.0E+02 2.7E+04 2 5.0E+02 5.0E-01 3.2E+01 2013-WMU14-1 (0.9-2) 0.9-2* 05/07/13 95000
Mercury 30 2.1E+00 3.9E-01 1 3.9E-01 5.0E-02 4.0E-02 2013-RMSB-4 (5-6) 5-6 05/07/13 0.013 J
Nickel 30 8.4E+02 7.9E+03 1 8.4E+02 1.3E+00 1.0E+01 2012 CUFT-1 (0-2') 0-2 01/06/12 12.4
Selenium 30 3.1E+02 1.6E+02 2 1.6E+02 2.0E+00 3.0E-01 2012-FWCS-1A (1-2') 1-2* 03/05/13 12.6
Silver 30 9.7E+01 2.4E+01 1 2.4E+01 5.0E-01 NP -- -- -- --
Zinc 30 9.9E+03 1.2E+05 1 9.9E+03 1.9E+00 3.0E+01 2012 CUFT-1 (0-2') 0-2 01/06/12 55
Total Petroleum Hydrocarbons (TPH) by TX1005 3

T/R Hydrocarbons: C6-C12 30 -- -- -- -- 1.0E+01 -- 2012-FWFS-9 (4-5) 4-5 04/29/13 532 JH
T/R Hydrocarbons: >C12-C28 30 -- -- -- -- 1.0E+01 -- 2012-FWFS-9 (4-5) 4-5 04/29/13 4730 JH
T/R Hydrocarbons: >C28-C35 30 -- -- -- -- 1.0E+01 -- 2013-STB-11 (0.5-1.3') 0.5-1.3 03/14/13 1380
T/R Hydrocarbons: C6-C35 30 -- -- 1 1.3E+04 1.0E+01 -- 2012-FWFS-9 (4-5) 4-5 04/29/13 5490 JH
Total Petroleum Hydrocarbons (TPH) by TX1006 3

nC6 Aliphatics 30 -- -- 1 -- 1.0E+01 -- -- -- -- --
<C6-C8 Aliphatics 30 -- -- 1 -- 1.0E+01 -- -- -- -- --
>C8-C10 Aliphatics 30 -- -- 1 -- 1.0E+01 -- 2012-FWFS-9 (4-5) 4-5 04/29/13 67 X7,J
>C10-C12 Aliphatics 30 -- -- 1 -- 1.0E+01 -- 2012-FWFS-9 (4-5) 4-5 04/29/13 856 JH
>C12-C16 Aliphatics 30 -- -- 1 -- 1.0E+01 -- 2012-FWFS-9 (4-5) 4-5 04/29/13 999 X7, JH
>C16-C21 Aliphatics 30 -- -- 1 -- 1.0E+01 -- 2012-FWFS-9 (4-5) 4-5 04/29/13 1110 X7, JH
>C21-C35 Aliphatics 30 -- -- 1 -- 1.0E+01 -- 2013-STB-11(0.5-1.3) 0.5-1.3 03/14/13 168 X7
>C7-C8 Aromatics 30 -- -- 1 -- 1.0E+01 -- 2012-FWFS-9 (4-5) 4-5 04/29/13 12.8 X7,J
>C8-C10 Aromatics 30 -- -- 1 -- 1.0E+01 -- 2013-STB-11(0.5-1.3) 0.5-1.3 03/14/13 6.17 X7, J

>C10-C12 Aromatics 30 -- -- 1 -- 1.0E+01 -- 2012-FWFS-9 (4-5) 4-5 04/29/13 62.9 X7,J
>C12-C16 Aromatics 30 -- -- 1 -- 1.0E+01 -- 2012-FWFS-9 (4-5) 4-5 04/29/13 684 X7, JH
>C16-C21 Aromatics 30 -- -- 1 -- 1.0E+01 -- 2012-FWFS-9 (4-5) 4-5 04/29/13 737 X7, JH
>C21-C35 Aromatics 30 -- -- 1 -- 1.0E+01 -- 2013-STB-11(0.5-1.3) 0.5-1.3 03/14/13 383 X7
>C6-C35 30 -- -- -- 1.3E+04 1.0E+01 -- 2012-FWFS-9 (4-5) 4-5 04/29/13 4810 X7, JH

Maximum Concentration Detected

GWSoilClass3 PCL
Sample ID

Sample 
Date Conc (mg/kg)

Background2
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Table 4A  Surface Soil Residential Assessment Levels with No Ecological Component

Source 
Area 
Size

TotSoilComb 

PCL RAL1 MQL
Sample 
Depth 

COC (acres) (mg/kg) (mg/kg) Tier (mg/kg) (mg/kg) (mg/kg) (feet bgs)

Maximum Concentration Detected

GWSoilClass3 PCL
Sample ID

Sample 
Date Conc (mg/kg)

Background2

Volatile Organic Compounds (VOCs)
1,1,1-Trichloroethane 30 3.2E+04 8.1E+01 1 8.1E+01 5.0E-03 -- -- -- -- --
1,1,2,2-Tetrachloroethane 30 3.0E+01 1.2E+00 1 1.2E+00 5.0E-03 -- -- -- -- --
1,1,2-Trichloroethane 30 1.0E+01 1.0E+00 1 1.0E+00 5.0E-03 -- -- -- -- --
1,1-Dichloroethane 30 8.8E+03 9.2E+02 1 9.2E+02 5.0E-03 -- -- -- -- --
1,1-Dichloroethene 30 1.6E+03 2.5E+00 1 2.5E+00 5.0E-03 -- -- -- -- --
1,2-Dichloroethane 30 6.4E+00 6.9E-01 1 6.9E-01 5.0E-03 -- -- -- -- --
1,2-Dichloroethene, Total 30 NP NP -- -- 1.0E-02 -- -- -- -- --
1,2-Dichloropropane 30 3.1E+01 1.1E+00 1 1.1E+00 5.0E-03 -- -- -- -- --
2-Butanone (MEK) 30 3.3E+04 1.5E+03 1 1.5E+03 1.0E-02 -- -- -- -- --
2-Hexanone 30 2.1E+02 1.6E+01 1 1.6E+01 1.0E-02 -- -- -- -- --
4-Methyl-2-pentanone (MIBK) 30 5.4E+03 2.5E+02 1 2.5E+02 1.0E-02 -- -- -- -- --
Acetone 30 5.9E+04 2.1E+03 1 2.1E+03 1.0E-02 -- 2013-MB-1 (4-5') 4-5 03/14/13 0.358
Benzene 30 6.9E+01 1.3E+00 1 1.3E+00 5.0E-03 -- 2013-STB-6 (0.5-1.1') 0.5-1.1 03/14/13 0.0406
Bromodichloromethane 30 9.8E+01 3.3E+00 1 3.3E+00 5.0E-03 -- -- -- -- --
Bromoform 30 2.8E+02 3.2E+01 1 3.2E+01 5.0E-03 -- -- -- -- --
Bromomethane 30 2.9E+01 6.5E+00 1 6.5E+00 1.0E-02 -- -- -- -- --
Carbon disulfide 30 3.3E+03 6.8E+02 1 6.8E+02 1.0E-02 -- 2013-RMSB-10 (7') 7 5/8/2013 0.00399 J

Carbon tetrachloride 30 2.3E+01 3.1E+00 1 3.1E+00 5.0E-03 -- -- -- -- --
Chlorobenzene 30 3.2E+02 5.5E+01 1 5.5E+01 5.0E-03 -- -- -- -- --
Chlorobromomethane 30 3.3E+03 1.5E+02 1 1.5E+02 5.0E-03 -- -- -- -- --
Chloroethane 30 2.3E+04 1.5E+03 1 1.5E+03 1.0E-02 -- -- -- -- --
Chloroform 30 8.0E+00 5.1E+01 1 8.0E+00 5.0E-03 -- 2012-FWFS-9 (4-5') 4-5 4/29/2013 0.01220 U
Chloromethane 30 8.4E+01 2.0E+01 1 2.0E+01 1.0E-02 -- -- -- -- --
cis-1,2-Dichloroethene 30 1.2E+02 1.2E+01 1 1.2E+01 5.0E-03 -- -- -- -- --
cis-1,3-Dichloropropene 30 7.8E+00 3.3E-01 1 3.3E-01 5.0E-03 -- -- -- -- --
Dibromochloromethane 30 7.2E+01 2.5E+00 1 2.5E+00 5.0E-03 -- -- -- -- --
Ethylbenzene 30 5.3E+03 3.8E+02 1 3.8E+02 5.0E-03 -- 2013-STB-6 (0.5-1.1') 0.5-1.1 03/14/13 0.0765
Methyl tert-butyl ether 30 5.9E+02 3.1E+01 1 3.1E+01 5.0E-03 -- 2013-RMSB-5 (2-5') 2-5 5/7/2013 0.00233
Methylene Chloride 30 4.7E+02 6.5E-01 1 6.5E-01 1.0E-02 -- 2012-FWFS-9 (4-5') 4-5 4/29/2013 0.14 U
m-Xylene and p-Xylene 30 4.7E+03 5.3E+03 1 4.7E+03 1.0E-02 -- -- -- -- --
o-Xylene 30 2.9E+04 3.5E+03 1 3.5E+03 5.0E-03 -- 2013-STB-6 (0.5-1.1') 0.5-1.1 03/14/13 0.0148
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Table 4A  Surface Soil Residential Assessment Levels with No Ecological Component

Source 
Area 
Size

TotSoilComb 

PCL RAL1 MQL
Sample 
Depth 

COC (acres) (mg/kg) (mg/kg) Tier (mg/kg) (mg/kg) (mg/kg) (feet bgs)

Maximum Concentration Detected

GWSoilClass3 PCL
Sample ID

Sample 
Date Conc (mg/kg)

Background2

Volatile Organic Compounds (VOCs) Continued
Styrene 30 4.3E+03 1.6E+02 1 1.6E+02 5.0E-03 -- -- -- -- --
Tetrachloroethene 30 4.2E+02 2.5E+00 1 2.5E+00 5.0E-03 -- 2013-STB-6 (0.5-1.1') 0.5-1.1 03/14/13 0.0116

Toluene 30 5.4E+03 4.1E+02 1 4.1E+02 5.0E-03 -- -- -- -- --
trans-1,2-Dichloroethene 30 3.7E+02 2.5E+01 1 2.5E+01 5.0E-03 -- -- -- -- --
trans-1,3-Dichloropropene 30 2.6E+01 1.8E+00 1 1.8E+00 5.0E-03 -- -- -- -- --
Trichloroethene 30 1.1E+01 1.7E+00 1 1.7E+00 5.0E-03 -- -- -- -- --
Vinyl acetate 30 1.5E+03 2.7E+03 1 1.5E+03 5.0E-03 -- -- -- -- --
Vinyl chloride 30 3.4E+00 1.1E+00 1 1.1E+00 1.0E-02 -- -- -- -- --
Xylenes, Total 30 3.7E+03 6.1E+03 1 3.7E+03 5.0E-03 -- 2013-STB-6 (0.5-1.1') 0.5-1.1 03/14/13 0.0319
Semivolatile Organic Compounds (SVOCs)
1,2,4-Trichlorobenzene 30 7.0E+01 2.4E+02 1 7.0E+01 1.7E-02 -- -- -- -- --
1,2-Dichlorobenzene 30 3.9E+02 8.9E+02 1 3.9E+02 1.7E-02 -- -- -- -- --
1,3-Dichlorobenzene 30 6.2E+01 3.4E+02 1 6.2E+01 1.7E-02 -- -- -- -- --
1,4-Dichlorobenzene 30 2.5E+02 1.1E+02 1 1.1E+02 1.7E-02 -- -- -- -- --
1-Methylnaphthalene 30 1.5E+02 1.5E+02 1 1.5E+02 1.7E+01 -- 2013-STB-6 (0.5-1.1') 0.5-1.1 03/14/13 0.358 J
2,4,5-Trichlorophenol 30 6.7E+03 1.7E+03 1 1.7E+03 1.7E-02 -- -- -- -- --
2,4,6-Trichlorophenol 30 6.7E+01 8.7E+00 1 8.7E+00 1.7E-02 -- -- -- -- --
2,4-Dichlorophenol 30 2.0E+02 1.8E+01 1 1.8E+01 1.7E-02 -- -- -- -- --
2,4-Dimethylphenol 30 1.3E+03 1.6E+02 1 1.6E+02 1.7E-02 -- -- -- -- --
2,4-Dinitrophenol 30 1.3E+02 4.7E+00 1 4.7E+00 1.0E-01 -- -- -- -- --
2,4-Dinitrotoluene 30 6.9E+00 2.7E-01 1 2.7E-01 1.7E-02 -- -- -- -- --
2,6-Dinitrotoluene 30 6.9E+00 2.4E-01 1 2.4E-01 1.7E-02 -- -- -- -- --
2-Chloronaphthalene 30 5.0E+03 3.3E+04 1 5.0E+03 1.7E-02 -- -- -- -- --
2-Chlorophenol 30 4.1E+02 8.2E+01 1 8.2E+01 1.7E-02 -- -- -- -- --
2-Methylnaphthalene 30 2.5E+02 8.5E+02 1 2.5E+02 1.7E-02 -- 2013-RMSB-2 (5-6) 5-6 5/8/2013 3.68
2-Methylphenol 30 3.3E+03 3.6E+02 1 3.6E+02 1.7E-02 -- -- -- -- --
2-Nitroaniline 30 1.1E+01 1.1E+00 1 1.1E+00 1.7E-02 -- -- -- -- --
2-Nitrophenol 30 1.3E+02 6.7E+00 1 6.7E+00 1.7E-02 -- -- -- -- --
3 & 4 Methylphenol 30 3.2E+02 3.2E+01 1 3.2E+01 3.3E-02 -- -- -- -- --
3,3'-Dichlorobenzidine 30 1.0E+01 3.1E+00 1 3.1E+00 1.7E-02 -- -- -- -- --
3-Nitroaniline 30 1.2E+01 1.3E+00 1 1.3E+00 1.7E-02 -- -- -- -- --
4,6-Dinitro-2-methylphenol 30 6.7E+00 2.3E-01 1 2.3E-01 1.7E-02 -- -- -- -- --

Former Operating Plant
Frisco Recycling Center
Frisco, Texas  Page 3 of 5 Affected Property Assessment Report

Exide APAR Page 153 of 2984



Table 4A  Surface Soil Residential Assessment Levels with No Ecological Component

Source 
Area 
Size

TotSoilComb 

PCL RAL1 MQL
Sample 
Depth 

COC (acres) (mg/kg) (mg/kg) Tier (mg/kg) (mg/kg) (mg/kg) (feet bgs)

Maximum Concentration Detected

GWSoilClass3 PCL
Sample ID

Sample 
Date Conc (mg/kg)

Background2

Semivolatile Organic Compounds (SVOCs) Continued
4-Bromophenyl phenyl ether 30 2.7E-01 1.8E+01 1 2.7E-01 1.7E-02 -- -- -- -- --
4-Chloro-3-methylphenol 30 3.3E+02 2.3E+02 1 2.3E+02 1.7E-02 -- -- -- -- --
4-Chloroaniline 30 2.3E+01 1.0E+00 1 1.0E+00 1.7E-02 -- -- -- -- --
4-Chlorophenyl phenyl ether 30 1.5E-01 1.6E+00 1 1.5E-01 1.7E-02 -- -- -- -- --
4-Nitroaniline 30 1.9E+02 5.4E+00 1 5.4E+00 1.7E-02 -- -- -- -- --
4-Nitrophenol 30 1.3E+02 5.0E+00 1 5.0E+00 1.7E-02 -- -- -- -- --
Acenaphthene 30 3.0E+03 1.2E+04 1 3.0E+03 1.7E-02 -- -- -- -- --
Acenaphthylene 30 3.8E+03 2.0E+04 1 3.8E+03 1.7E-02 -- -- -- -- --
Anthracene 30 1.8E+04 3.4E+05 1 1.8E+04 1.7E-02 -- SCC-8 (0-0.5') 0-0.5 1/15/2013 0.005 J

Benzidine 30 1.3E-02 5.5E-04 1 5.5E-04 8.3E-02 -- -- -- -- --

Benzo[a]anthracene 30 5.6E+00 8.9E+02 1 5.6E+00 1.7E-02 -- SCC-8 (0-0.5') 0-0.5 1/15/2013 0.0169 J

Benzo[a]pyrene 30 5.6E-01 3.8E+02 1 5.6E-01 1.7E-02 -- SCC-8 (0-0.5') 0-0.5 1/15/2013 0.0323

Benzo[b]fluoranthene 30 5.7E+00 3.0E+03 1 5.7E+00 1.7E-02 -- SCC-8 (0-0.5') 0-0.5 1/15/2013 0.0542

Benzo[g,h,i]perylene 30 1.8E+03 1.0E+06 1 1.8E+03 1.7E-02 -- SCC-8 (0-0.5') 0-0.5 1/15/2013 0.0336

Benzo[k]fluoranthene 30 5.7E+01 3.1E+04 1 5.7E+01 1.7E-02 -- SCC-8 (0-0.5') 0-0.5 1/15/2013 0.0161 J

Benzyl alcohol 30 6.7E+03 2.9E+02 1 2.9E+02 1.7E-02 -- -- -- -- --
bis (2-Chloroisopropyl) ether 30 4.1E+01 9.5E+00 1 9.5E+00 1.7E-02 -- -- -- -- --
Bis(2-chloroethoxy)methane 30 2.5E+00 5.9E-01 1 5.9E-01 1.7E-02 -- -- -- -- --
Bis(2-chloroethyl)ether 30 1.4E+00 1.1E-01 1 1.1E-01 1.7E-02 -- -- -- -- --
Bis(2-ethylhexyl) phthalate 30 4.3E+01 8.2E+03 1 4.3E+01 6.7E-02 -- 2013-RMSB-4 (5-6) 5-6 5/7/2013 0.365
Butyl benzyl phthalate 30 1.6E+03 1.3E+04 1 1.6E+03 6.7E-02 -- 2013-RMSB-10 (5-6') 5-6 5/8/2013 0.0106 J

Carbazole 30 2.3E+02 2.3E+02 1 2.3E+02 1.7E-02 -- -- -- -- --
Chrysene 30 5.6E+02 7.7E+04 1 5.6E+02 1.7E-02 -- SCC-8 (0-0.5') 0-0.5 1/15/2013 0.0394

Dibenz(a,h)anthracene 30 5.5E-01 7.6E+02 1 5.5E-01 1.7E-02 -- SCC-8 (0-0.5') 0-0.5 1/15/2013 0.0386

Dibenzofuran 30 2.7E+02 1.7E+03 1 2.7E+02 1.7E-02 -- 2013-RMSB-2 (5-6) 5-6 5/8/2013 0.248
Diethyl phthalate 30 5.3E+04 7.8E+03 1 7.8E+03 6.7E-02 -- 2013-RMSB-10 (5-6') 5-6 5/8/2013 0.0459 J
Dimethyl phthalate 30 5.3E+04 3.1E+03 1 3.1E+03 6.7E-02 -- -- -- -- --
Di-n-butyl phthalate 30 6.2E+03 1.7E+05 1 6.2E+03 6.7E-02 -- -- -- -- --
Di-n-octyl phthalate 30 2.6E+03 1.0E+06 1 2.6E+03 6.7E-02 -- -- -- -- --
Fluoranthene 30 2.3E+03 9.6E+04 1 2.3E+03 1.7E-02 -- SCC-8 (0-0.5') 0-0.5 1/15/2013 0.0239
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Table 4A  Surface Soil Residential Assessment Levels with No Ecological Component

Source 
Area 
Size

TotSoilComb 

PCL RAL1 MQL
Sample 
Depth 

COC (acres) (mg/kg) (mg/kg) Tier (mg/kg) (mg/kg) (mg/kg) (feet bgs)

Maximum Concentration Detected

GWSoilClass3 PCL
Sample ID

Sample 
Date Conc (mg/kg)

Background2

Fluorene 30 2.3E+03 1.5E+04 1 2.3E+03 1.7E-02 -- 2013-RMSB-2 (5-6) 5-6 5/8/2013 0.317
Hexachlorobenzene 30 1.0E+00 5.6E+01 1 1.0E+00 1.7E-02 -- -- -- -- --

Semivolatile Organic Compounds (SVOCs) Continued
Hexachlorobutadiene 30 1.2E+01 1.6E+02 1 1.2E+01 1.7E-02 -- -- -- -- --
Hexachlorocyclopentadiene 30 7.2E+00 9.6E+02 1 7.2E+00 1.7E-02 -- -- -- -- --
Hexachloroethane 30 4.6E+01 6.4E+01 1 4.6E+01 1.7E-02 -- -- -- -- --
Indeno[1,2,3-cd]pyrene 30 5.7E+00 8.7E+03 1 5.7E+00 1.7E-02 -- SCC-8 (0-0.5') 0-0.5 1/15/2013 0.0495

Isophorone 30 4.9E+03 1.5E+02 1 1.5E+02 1.7E-02 -- -- -- -- --
Naphthalene 30 1.2E+02 1.6E+03 1 1.2E+02 1.7E-02 -- 2013-RMSB-2 (5-6) 5-6 5/8/2013 0.963
Nitrobenzene 30 3.4E+01 1.8E+01 1 1.8E+01 1.7E-02 -- -- -- -- --
N-Nitrosodimethylamine 30 5.5E-02 1.8E-03 1 1.8E-03 1.7E-02 -- -- -- -- --
N-Nitrosodi-n-propylamine 30 4.0E-01 1.8E-02 1 1.8E-02 1.7E-02 -- -- -- -- --
N-Nitrosodiphenylamine 30 5.7E+02 1.4E+02 1 1.4E+02 1.7E-02 -- -- -- -- --
Pentachlorophenol 30 7.3E-01 9.2E-01 1 7.3E-01 1.7E-01 -- -- -- -- --
Phenanthrene 30 1.7E+03 2.1E+04 1 1.7E+03 1.7E-02 -- 2013-RMSB-2 (5-6) 5-6 5/8/2013 0.496
Phenol 30 2.0E+04 9.6E+02 1 9.6E+02 1.7E-02 -- -- -- -- --
Pyrene 30 1.7E+03 5.6E+04 1 1.7E+03 1.7E-02 -- SCC-8 (0-0.5') 0-0.5 1/15/2013 0.0223

Notes:

1.  The Residential Assessment Level  (RAL) is the lower of the TRRP Tier 1 GWSoilClass3 and TotSoilComb PCLs for a 30-acre source area (TCEQ, 2012c),

     except where Tier 2 PCLs are applicable.  The lower of the applicable PCLs is bolded. 
2. Background values for metals are Texas-specific background values based on Figure 30 TAC 350.51(m), except for arsenic and lead.  Arsenic and lead values are site-
    specific background values (see Appendix 8).  
3.  As detailed in Appendix 9, a TPH Mixture RAL was developed for sample 2012-FWFS-9 (4-5'), the only sample with TPH concentrations that exceeded default TPH PCLs.  
     Default RALs used for comparison with the remaining soil samples analyzed for TPH are provided on Table 4D.3 and 4D.4.
4. NP - PCL not published.
5.  Data Qualifiers (see Section 3.5):  J - estimated result; JH - estimated result, biased high; U - not detected, detected in associated blank; X7 - TCEQ does not offer 
     accreditation for this analyte. 
6.  MQL values that exceed RALs are highlighted.
7.  Maximum sample concentrations that exceed RALs are bolded.
8.  "--" - not applicable.
9.  * - Sub-slab or sub-gabion basket sample; top depth represents the approximate top of soil.
10.  The RAL for TPH is a TPH Mixture RAL developed in accordance with RG-366/TRRP-27 (see Appendix 9).
11.  Ecological component evaluated in SLERA (Section 9).
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Table 4C  Subsurface Soil Residential Assessment Levels with No Ecological Component

AirSoilInh-V 

PCL RAL1 MQL

COC (acres) (mg/kg) (mg/kg) Tier (mg/kg) (mg/kg) (mg/kg)

Metals

Cadmium 30 NP 3.0E+03 2 3.0E+03 2.5E-01 NP 2012-NDA-2 (16-18') 16-18 01/10/12 0.0364

Lead 30 NP 2.7E+04 2 2.7E+04 5.0E-01 3.2E+01 2012-NDA-2 (16-18') 16-18 01/10/12 14

Notes:

1.  The Residential Assessment Level (RAL) is the lower of the TRRP Tier 1 GWSoilClass3 and AirSoilInh-v (if applicable) PCLs for a 30-acre source aera (TCEQ, 2012c),

     except where Tier 2 PCLs are applicable.  The lower of the applicable PCLs is bolded. 
2.  The background value for lead is as site-specific background value (see Appendix 8).
3. NP = PCL not published.
5.  MQL values that exceed RALs are highlighted (no exceedances detected).
6.  Maximum sample concentrations that exceed RALs are bolded (no exceedances detected).
7.  "--" - not applicable.
8.  * - Sub-slab or sub-gabion basket sample; top depth represents the approximate top of soil.
9.  The RAL for TPH is a TPH Mixture RAL developed in accordance with RG-366/TRRP-27 (see Appendix 9).
10.  Ecological component evaluated in SLERA (Section 9).

Source 
Area 
Size

Maximum Concentration Detected

GWSoilClass3 PCL

Sample ID
Sample 

Date
Conc 

(mg/kg)

Sample 
Depth  

(feet bgs) 

 Background2

Former Operating Plant
Frisco Recycling Center
Frisco, Texas Page 1 of 1 Affected Property Assessment Report

Exide APAR Page 156 of 2984



 

Table 4D.1  Soil Data Summary - Cadmium and Lead

Sample Depth Cadmium Lead

(feet bgs) (mg/kg) (mg/kg)

52 500

852 1600

2950 27451

2950 27451

FORMER PRODUCTION AREA
Battery Receiving/Storage Building

2013-BSB-1 (0.9-2) 04/11/13 0.9-2* <0.0266 9.56

2013-BSB-1 (2-4) 04/11/13 2-4 0.0409 J 56.2

2013-BSB-1 (4-5) 04/11/13 4-5 0.0977 J 31.6

2013-BSB-1 (6.3-7.7) 04/11/13 6.3-7.7 3.64 14100

2013-BSB-1 (8-10) 04/11/13 8-10 7.99 42700

2013-BSB-1 (11.6) 04/11/13 11.6 0.487 124

2013-BSB-2 (0.9-2) 04/11/13 0.9-2* <0.0276 70.4

2013-BSB-2 (2-4) 04/11/13 2-4 0.0399 J 9.36

2013-BSB-2 (4-5) 04/11/13 4-5 0.334 1080

2013-BSB-2 (8-10) 04/11/13 8-10 0.484 41.6

2013-BSB-2 (11.2) 04/11/13 11.2 0.638 684

2013-BSB-3 (0.9-2) 04/10/13 0.9-2* <0.0279 14.8

2013-BSB-3 (2-4) 04/10/13 2-4 0.626 206

2013-BSB-3 (4-5) 04/10/13 4-5 0.909 499

2013-BSB-3 (8-10) 04/10/13 8-10 0.509 368

2013-BSB-3 (11) 04/10/13 11 0.434 26.1

2013-BSB-4 (0.9-2) 04/10/13 0.9-2* 1.65 37.9

2013-BSB-4 (2-4) 04/10/13 2-4 2.86 1110

2013-BSB-4 (4-5) 04/10/13 4-5 0.158 J 111

2013-BSB-4 (8-10) 04/10/13 8-10 0.411 214

2013-BSB-4 (11) 04/10/13 11 0.365 19.4

2013-BSB-5 (0.9-2) 04/11/13 0.9-2* 0.137 J 5.28

2013-BSB-5 (0.9-2) Dup 04/11/13 0.9-2* 0.341 6.48

2013-BSB-5 (2-4) 04/11/13 2-4 0.0557 J 21.6

2013-BSB-5 (4-5) 04/11/13 4-5 0.299 122

2013-BSB-5 (8-10) 04/11/13 8-10 0.479 1580

2013-BSB-5 (11.2) 04/11/13 11.2 0.458 53.9

2013-BSB-6 (0.9-2) 04/11/13 0.9-2* <0.0304 24.4

2013-BSB-6 (2-4) 04/11/13 2-4 0.0393 J 23.7

2013-BSB-6 (4-5) 04/11/13 4-5 0.695 586 J

2013-BSB-6 (8-10) 04/11/13 8-10 0.91 3150

2013-BSB-6 (11.1) 04/11/13 11.1 0.439 20.3

Subsurface Soil Critical PCL (>5 feet bgs)2:

Sample ID Sample Date

Surface Soil Residential Assessment Level (0-15 feet bgs) 1:

Surface Soil Critical PCL (0-5 feet bgs)2:

Subsurface Soil Residential Assessment Level (>15 feet bgs)1:
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Table 4D.1  Soil Data Summary - Cadmium and Lead

Sample Depth Cadmium Lead

(feet bgs) (mg/kg) (mg/kg)

52 500

852 1600

2950 27451

2950 27451Subsurface Soil Critical PCL (>5 feet bgs)2:

Sample ID Sample Date

Surface Soil Residential Assessment Level (0-15 feet bgs) 1:

Surface Soil Critical PCL (0-5 feet bgs)2:

Subsurface Soil Residential Assessment Level (>15 feet bgs)1:

Battery Receiving/Storage Building (Continued)

2013-BSB-7 (0.9-2) 04/11/13 0.9-2* 0.37 26.8 J

2013-BSB-7 (2-4) 04/11/13 2-4 0.13 J 221

2013-BSB-7 (4-5) 04/11/13 4-5 0.13 J 56.6

2013-BSB-7 (8-10) 04/11/13 8-10 1.98 3050

2013-BSB-7 (11) 04/11/13 11 0.449 17.6

2013-BSB-8 (0.9-2) 04/10/11 0.9-2* 0.782 22.6

2013-BSB-8 (2-4) 04/10/13 2-4 1.93 6.75

2013-BSB-8 (4-5) 04/10/13 4-5 0.117 J 70.7

2013-BSB-8 (8-10) 04/10/13 8-10 10.1 54600

2013-BSB-8 (11) 04/10/13 11 0.592 43.3

2013-BSB-9 (0.9-2) 04/10/11 0.9-2* 0.783 J 23.6 J

2013-BSB-9 (0.9-2) Dup 04/10/11 0.9-2* 2.08 J 93.4 J

2013-BSB-9 (2-4) 04/10/13 2-4 <0.0287 15.7 J

2013-BSB-9 (4-5) 04/10/13 4-5 0.107 J 13

2013-BSB-9 (8-10) 04/10/13 8-10 1.31 1830

2013-BSB-9 (11) 04/10/13 11 1.17 672

2013-BSB-10 (0.9-2) 04/11/13 0.9-2* <0.0286 15.2

2013-BSB-10 (2-4) 04/11/13 2-4 <0.0308 8.88 J

2013-BSB-10 (4-5) 04/11/13 4-5 0.0713 J 25.2

2013-BSB-10 (8-10) 04/11/13 8-10 7.68 2590

2013-BSB-10 (11.4) 04/11/13 11.4 0.488 30.9

MW-31 (0.9-2)3 05/09/13 0.9-2 1.67 NS 12900 NS

MW-31 (0.9-2) Dup3 05/09/13 0.9-2 <0.0304 NS 68 NS

MW-31 (5.8-8) 05/09/13 5.8-8 1.35 NS 1210 NS

MW-31 (9.5) 05/09/13 9.5 0.245 J, NS 41 NS

MW-31R (0.9-2) 05/21/13 0.9-2 0.0737 J 18.3 J

MW-31R (0.9-2) Dup 05/21/13 0.9-2 0.0397 J 10.7 J

MW-31R (5.8-7.3) 05/21/13 5.8-7.3 5.8 3150

MW-31R (9.5) 05/21/13 9.5 0.288 J 35.4 J
Raw Material Storage Building and Immediate Vicinity
2012-RMSA-1(1.5-2.5') 01/06/12 1.5-2.5 1.3 116
2012-RMSA-2 (0.5-2.5') 01/05/12 0.5-2.5 2.9 2950
2013-RMSA-2 (2.5-4') 03/06/13 2.5-4 -- 1520
2013-RMSA-2 (4-5') 03/06/13 4-5 -- 18.9
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Table 4D.1  Soil Data Summary - Cadmium and Lead

Sample Depth Cadmium Lead

(feet bgs) (mg/kg) (mg/kg)

52 500

852 1600

2950 27451

2950 27451Subsurface Soil Critical PCL (>5 feet bgs)2:

Sample ID Sample Date

Surface Soil Residential Assessment Level (0-15 feet bgs) 1:

Surface Soil Critical PCL (0-5 feet bgs)2:

Subsurface Soil Residential Assessment Level (>15 feet bgs)1:

Raw Material Storage Building and Immediate Vicinity (Continued)

2012-RMSA-3 (1-3') 01/05/12 1-3 3.9 412
2012-RMSA-4 (1.5-3.5') 01/06/12 1.5-3.5 2.5 856
2013-RMSA-5 (0-2') 03/06/13 0-2 0.96 63.4
2013-RMSA-6 (0-2') 03/06/13 0-2 4.00 6690
2013-RMSA-6 (2-4') 03/06/13 2-4 -- 4230
2013-RMSA-6 (4-5') 03/06/13 4-5 -- 24.2
2013-RMSA-7 (0-2') 03/06/13 0-2 4.16 2130
2013-RMSA-7 (2-4) 03/06/13 2-4 -- 35.5
2013-RMSB-1 (1.5-2) 05/08/13 1.5-2* 14.3 J 1920 J
2013-RMSB-1 (2-5) 05/08/13 2-5 0.265 J 18.4
2013-RMSB-1 (2-5) Dup 05/08/13 2-5 0.463 J 49.3 J
2013-RMSB-1 (5-5.5) 05/08/13 5-5.5 1.37 240
2013-RMSB-1 (6) 05/08/13 6 0.46 27.8
2013-RMSB-2 (2.5-5) 05/08/13 2.5-5* 2.31 114
2013-RMSB-2 (5-6) 05/08/13 5-6 3.86 226
2013-RMSB-3 (1.5-2') 05/08/13 1.5-2* 0.303 56.4
2013-RMSB-3 (1.5-2') Dup 05/08/13 1.5-2* 0.233 J 66.7
2013-RMSB-3 (2-3) 05/08/13 2-3 <0.0283 8.78 J
2013-RMSB-3 (5-5.5) 05/08/13 5-5.5 0.719 142
2013-RMSB-3 (6) 05/08/13 6 0.183 J 37.6
2013-RMSB-4 (0-2) 05/07/13 0-2 0.471 J 39.7
2013-RMSB-4 (2-5) 05/07/13 2-5 <0.0278 8.26
2013-RMSB-4 (5-6) 05/07/13 5-6 7.40 2820
2013-RMSB-5 (1.3-2) 05/07/13 1.3-2* 72.1 1790 J
2013-RMSB-5 (1.3-2) Dup 05/07/13 1.3-2* 65.2 1580 J
2013-RMSB-5 (2-5) 05/07/13 2-5 23.9 4330
2013-RMSB-5 (5-7) 05/07/13 5-7 60.7 10200
2013-RMSB-5 (9) 05/07/13 9 1.07 36.8
2013-RMSB-6 (1.3-2) 05/07/13 1.3-2* 0.949 615
2013-RMSB-6 (1.3-2) Dup 05/07/13 1.3-2* 0.878 716
2013-RMSB-6 (2-2.5) 05/07/13 2-2.5 0.0522 J 16.6
2013-RMSB-6 (5-7) 05/07/13 5-7 0.49 25.3
2013-RMSB-6 (7.5) 05/07/13 7.5 0.499 20.9
2013-RMSB-7 (1.5-2) 05/08/13 1.5-2* 0.372 115
2013-RMSB-7 (2-4) 05/08/13 2-4 0.405 25.9
2013-RMSB-7 (5-6) 05/08/13 5-6 0.379 175
2013-RMSB-7 (6.5) 05/08/13 6.5 0.475 63.5
2013-RMSB-8 (2.1-3.1) 05/08/13 2.1-3.1* 1.93 314
2013-RMSB-8 (5-7) 05/08/13 5-7 18.7 4240
2013-RMSB-8 (7.5) 05/08/13 7.5 0.379 23
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Table 4D.1  Soil Data Summary - Cadmium and Lead

Sample Depth Cadmium Lead

(feet bgs) (mg/kg) (mg/kg)

52 500

852 1600

2950 27451

2950 27451Subsurface Soil Critical PCL (>5 feet bgs)2:

Sample ID Sample Date

Surface Soil Residential Assessment Level (0-15 feet bgs) 1:

Surface Soil Critical PCL (0-5 feet bgs)2:

Subsurface Soil Residential Assessment Level (>15 feet bgs)1:

Raw Material Storage Building and Immediate Vicinity (Continued)

2013-RMSB-9 (1.3-2) 05/07/13 1.3-2* 4.05 1210
2013-RMSB-9 (2-2.5) 05/07/13 2-2.5 0.402 68.5
2013-RMSB-9 (5-7) 05/07/13 5-7 0.449 50.1
2013-RMSB-9 (8) 05/07/13 8 0.435 16.7
2013-RMSB-10 (1.3-2) 05/08/13 1.3-2* 23.5 12.9
2013-RMSB-10 (2-3) 05/08/13 2-3 17.2 1030
2013-RMSB-10 (5-6) 05/08/13 5-6 35.8 911
2013-RMSB-10 (7) 05/08/13 7 0.506 19.2
Slag Treatment Building
2013-STB-1 (0-2') 03/06/13 0-2 181 7050
2013-STB-1 (2-4') 03/06/13 2-4 483 634
2013-STB-1 (4-5') 03/06/13 4-5 7.06 149
2013-STB-2 (2.5-4') 03/06/13 2.5-4 1.13 J 150 J
2013-STB-2 (2.5-4') Dup 03/06/13 2.5-4 3.43 J 773 J
2013-STB-2 (4-5') 03/06/13 4-5 -- 18.8
2013-STB-3 (0-2') 03/06/13 0-2 8.21 J 82.1 J
2013-STB-4 (0-2') 03/06/13 0-2 69.5 3720
2013-STB-4 (2-4') 03/06/13 2-4 124 16100
2013-STB-4 (4-5') 03/06/13 4-5 9.21 77.9
2013-STB-5 (0.5-1.5') 03/14/13 0.5-1.5* 2.35 178
2013-STB-5 (0.5-1.5') Dup 03/14/13 0.5-1.5* 2.26 159
2013-STB-6 (0.5-1.1') 03/14/13 0.5-1.1* 146 620
2013-STB-7 (0.5-1.2') 03/14/13 0.5-1.2* 6.65 1430
2013-STB-8 (0.8-1.3') 03/14/13 0.8-1.3* 7.80 1190
2013-STB-9 (0.5-1.0') 03/14/13 0.5-1* 24.9 2640
2013-STB-9 (5-5.5) 05/07/13 5-5.5 0.467 38.8
2013-STB-10 (0.5-1.1') 03/14/13 0.5-1.1* 7.5 J 137
2013-STB-11 (0.5-1.3') 03/14/13 0.5-1.3* 16.6 1100
2013-STB-12 (0.5-1.2') 03/14/13 0.5-1.2* 103 1070
Flood Wall - Facility Side
2012-FWFS-1 (Wall) 10/22/12 2.0 4.7 22900
2012-FWFS-1 (Floor) 10/22/12 4.0 143 4410
2012-FWFS-1 (4-5') 03/06/13 4-5 0.528 30.9 J
2012-FWFS-2 (Wall) 10/22/12 2.4 0.27 13
2012-FWFS-2 (Floor) 10/22/12 4.0 0.11 18
2012-FWFS-3 (Wall) 10/22/12 1.9 0.26 32
2012-FWFS-3 (Floor) 10/22/12 3.0 0.27 33
2012-FWFS-4 (Wall) 09/24/12 1.6 0.47 47
2012-FWFS-4 (Floor) 09/24/12 3.1 4.0 504
2012-FWFS-4 (3-4') 04/29/13 3-4 -- 17.2
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Table 4D.1  Soil Data Summary - Cadmium and Lead

Sample Depth Cadmium Lead

(feet bgs) (mg/kg) (mg/kg)

52 500

852 1600

2950 27451

2950 27451Subsurface Soil Critical PCL (>5 feet bgs)2:

Sample ID Sample Date

Surface Soil Residential Assessment Level (0-15 feet bgs) 1:

Surface Soil Critical PCL (0-5 feet bgs)2:

Subsurface Soil Residential Assessment Level (>15 feet bgs)1:

Flood Wall - Facility Side (Continued)

2012-FWFS-5 (Wall) 09/24/12 1.7 273 52000
2012-FWFS-5 (Floor) 09/24/12 3.3 1.4 358
2012-FWFS-6 (Wall) 09/04/12 1.1 69 6970
2012-FWFS-6 (Floor) 09/04/12 2.1 387 4860
2012-FWFS-6 (2-4') 04/29/13 2-4 13.3 324
2012-FWFS-7 (Wall) 09/04/12 1.2 35 8540
2012-FWFS-7 (Floor) 09/04/12 2.3 0.56 29
2012-FWFS-8 (Wall) 09/04/12 1.1 3.3 1550
2012-FWFS-8 (Floor) 09/04/12 2.2 10 537
2012-FWFS-8 (2-4') 04/29/13 2-4 -- 13.5
2012-FWFS-9 (Wall) 09/04/12 1.8 15 7480
2012-FWFS-9 (Floor) 09/04/12 2.4 984 2800
2012-FWFS-9 (2.5-4') 04/29/13 2.5-4 0.624 21
NOR WMU Nos. 6, 14, and 16
2013-WMU6-1 (0.9-2) 05/07/13 0.9-2* 2.41 J 10800 J
2013-WMU6-1 (2-4) 05/07/13 2-4 -- 33200
2013-WMU6-1 (4-5) 05/07/13 4-5 -- 46.5
2013-WMU14-1 (0.9-2) 05/07/13 0.9-2* 16.6 95000
2013-WMU14-1 (0.9-2) Dup 05/07/13 0.9-2* 13.6 69000
2013-WMU14-1 (2-4) 05/07/13 2-4 -- 31400
2013-WMU14-1 (4-5) 05/07/13 4-5 -- 3470
2013-WMU14-2 (0.9-2) 05/07/13 0.9-2* 2.52 100
2013-WMU14-3 (0.9-2) 05/07/13 0.9-2* 0.357 11.6
2013-WMU16-1 (0.9-2) 05/07/13 0.9-2* 0.415 18.2
Bale Stabilization Area
2012-BSA-1 (0-2') 01/04/12 0-2 5.1 1250
2012-BSA-1A (0-2') 03/23/12 0-2 -- 97
2012-BSA-2 (0-2') 01/04/12 0-2 102 25900
2012-BSA-2 (2-4') 04/29/13 2-4 0.652 123
2012-BSA-3 (0-2') 01/04/12 0-2 95 106
2012-BSA-3A (0-2') 03/23/12 0-2 935 --

2012-BSA-4 (0-2') 01/04/12 0-2 1.0 1090
2012-BSA-4a (0-1') 03/29/12 0-1 9.8 1510

2012-BSA-4b (0-1') 03/29/12 0-1 3.3 344

2012-BSA-4c (0-1') 03/29/12 0-1 17 2730

2012-BSA-4d (0-1') 03/29/12 0-1 17 3000
2012-BSA-4e (0-1') 03/29/12 0-1 6.2 634
2012-BSA-5 (0-2') 01/04/12 0-2 13 858
MW-23 (0-0.5) 03/05/13 0-0.5 3.5 1280
MW-23 (0.5-2) 03/05/13 0.5-2 -- 481
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Table 4D.1  Soil Data Summary - Cadmium and Lead

Sample Depth Cadmium Lead

(feet bgs) (mg/kg) (mg/kg)

52 500

852 1600

2950 27451

2950 27451Subsurface Soil Critical PCL (>5 feet bgs)2:

Sample ID Sample Date

Surface Soil Residential Assessment Level (0-15 feet bgs) 1:

Surface Soil Critical PCL (0-5 feet bgs)2:

Subsurface Soil Residential Assessment Level (>15 feet bgs)1:

Maintenance Building
2013-MB-1 (0-2') 03/14/13 0-2 0.04 J 46.7
2013-MB-2 (0-2') 03/14/13 0-2 2.32 245
Battery Breaker Area
MW-30 (0-0.5') 03/27/13 0-0.5 62.7 J 20300
MW-30 (0-0.5') Dup 03/27/13 0-0.5 32 J 19200
MW-30 (0.5-2') 03/27/13 0.5-2 -- 128
2013-RRS-3A (0.8-2') 03/27/13 0.8-2* 13.0 2610
2013-RRS-3A (2-4') 03/27/13 2-4 -- 84.2
2013-RRS-4A (0.9-2') 05/21/13 0.9-2 18.2 5540
2013-BB-1 (0.9-2) 05/21/13 0.9-2 16.1 3960
Truck Staging Area and Administrative Building Area
2013-AD-1 (0-0.5') 3/14/2013 0-0.5 7.52 2570
2013-AD-1 (0.5-2') 3/14/2013 0.5-2 -- 174 J
2013-AD-2 (0-0.5') 3/15/2013 0-0.5 9.62 3770
2013-AD-2 (0.5-2') 4/29/2013 0.5-2 -- 569 J
2013-AD-2 (0.5-2') Dup 4/29/2013 0.5-2 -- 306 J
2013-AD-2 (2-4') 4/29/2013 2-4 -- 114 J
2013-AD-2A (0-0.5') 3/27/2013 0-0.5 0.296 J 175
2013-FOP-1 (0-0.5') 3/14/2013 0-0.5 20.1 6460
2013-FOP-1 (0.5-2') 3/14/2013 0.5-2 -- 505

2013-FOP-1 (2-4) 3/14/2013 2-4 -- 90.4 J
2013-MW10-1 (0-0.5') 03/05/13 0-0.5 0.578 202 J
2013-MW10-2 (0-0.5) 03/05/13 0-0.5 3.25 1200
2013-MW10-2 (0.5-2) 03/05/13 0.5-2 -- 44.1
2013-MW10-3 (0-0.5') 03/05/13 0-0.5 18.8 3920 J
2013-MW10-3 (0-0.5') Dup 03/05/13 0-0.5 13.6 1520 J
2013-MW10-3 (0.5-2') 03/05/13 0.5-2 -- 208
2013-TS-1 (0-0.5') 03/14/13 0-0.5 0.183J 10.2 J
2013-TS-2 (0-0.5') 03/14/13 0-0.5 0.591 98.6

STEWART CREEK CORRIDOR
2012-FWCS-1 (0-2') 01/18/12 0-2 10 2240
2012-FWCS-1 (2-2.5') 09/04/12 2-2.5 -- 6270
2012-FWCS-1 (2.5-4') 03/05/13 2.5-4 -- 780
2012-FWCS-1 (4-5') 03/05/13 4-5 -- 22
2012-FWCS-1A (1-2') 03/05/13 1-2* -- 19400
2012-FWCS-1A (1-2') Dup 03/05/13 1-2 -- 12100
2012-FWCS-1A (2-4') 03/05/13 2-4 -- 12.4
2013-FWCS-1B (1.1-1.6') 03/15/13 1.1-1.6* 0.783 80.1 JH
2012-FWCS-2 (0-2') 01/19/12 0-2 0.076 24
2012-FWCS-3 (0-2') 01/19/12 0-2 0.15 35
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Table 4D.1  Soil Data Summary - Cadmium and Lead

Sample Depth Cadmium Lead

(feet bgs) (mg/kg) (mg/kg)

52 500

852 1600

2950 27451

2950 27451Subsurface Soil Critical PCL (>5 feet bgs)2:

Sample ID Sample Date

Surface Soil Residential Assessment Level (0-15 feet bgs) 1:

Surface Soil Critical PCL (0-5 feet bgs)2:

Subsurface Soil Residential Assessment Level (>15 feet bgs)1:

STEWART CREEK CORRIDOR (Continued)
2012-FWCS-4 (0-2') 01/19/12 0-2 0.12 158

2012-FWCS-5 (0-2') 01/19/12 0-2 1.3 224
2012-FWCS-6 (0-2') 01/19/12 0-2 0.90 253
2012-FWCS-7 (0-2') 01/19/12 0-2 0.58 64
2012-FWCS-8 (0-2') 01/18/12 0-2 234 853
2012-FWCS-9 (0-2') 01/18/12 0-2 3.1 81
2012-FWCS-11 (0-2') 09/04/12 0-2 -- 217
2012-FWCS-12 (0-2') 09/04/12 0-2 -- 20500
2012-FWCS-12 (2-2.7') 03/15/13 2-2.7 4.09 31000
2012-FWCS-12 (4-5') 03/15/13 4-5 -- 19.1
2013-FWFS-1A (2-4') 03/05/13 2-4 -- 15
2013-FWFS-1A (4-5') 03/05/13 4-5 -- 14.9
2012-FWFS-7A (0-0.5) 05/21/13 0-0.5 0.32 44.7 J
2013-MW-17A (0-0.5') 03/15/13 0-0.5 0.921 279
2013-RO-1 (0-0.5') 03/05/13 0-0.5 2.91 1170
2013-RO-1 (0.5-1') 03/05/13 0.5-1 -- 19.8
2013-RO-2 (0-0.5') 03/05/13 0-0.5 5.26 811
2013-RO-3 (0-0.5') 03/15/13 0-0.5 0.347 26.1 J
MW-24 (0-0.5') 03/05/13 0-0.5 0.0829 J 8.82 J
MW-27 (0-1') 03/05/13 0-1 -- 400
MW-29 (0-0.5') 03/06/13 0-0.5 3.38 455
MW-29 (2.5-4') 03/05/13 2.5-4 1.56 87.3
MW-29 (4-5') 03/05/13 4-5 < 0.0306 8.6
SCC-1 (0-0.5') 01/15/13 0-0.5 1.21 188
SCC-2 (0-0.5') 01/15/13 0-0.5 0.897 99.4
SCC-3 (0-0.5') 01/15/13 0-0.5 33.3 3510
SCC-3 (0.5-2') 03/05/13 0.5-2 -- 535
SCC-3 (2-4') 03/05/13 2-4 -- 1300 J
SCC-3 (4-5') 03/05/13 4-5 -- 15.2
SCC-3A (0-0.5') 03/05/13 0-0.5 -- 140
SCC-4 (0-0.5') 01/15/13 0-0.5 0.851 199
SCC-5 (0-0.5') 01/15/13 0-0.5 1.51 443
SCC-6 (0-0.5') 01/15/13 0-0.5 1.04 200
SCC-7 (0-0.5') 01/15/13 0-0.5 0.681 186
SCC-8 (0-0.5') 01/15/13 0-0.5 6.93 4870
SCC-9 (0-0.5') 01/15/13 0-0.5 2.36 149
SCC-10 (0-0.5') 01/15/13 0-0.5 6.55 1510
SCC-10 (0.5-2') 03/05/13 0.5-2 -- 23.5
SCC-10A (0-0.5') 03/05/13 0-0.5 1.40 296
SCC-11 (0-0.5') 01/15/13 0-0.5 106 788
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Table 4D.1  Soil Data Summary - Cadmium and Lead

Sample Depth Cadmium Lead

(feet bgs) (mg/kg) (mg/kg)

52 500

852 1600

2950 27451

2950 27451Subsurface Soil Critical PCL (>5 feet bgs)2:

Sample ID Sample Date

Surface Soil Residential Assessment Level (0-15 feet bgs) 1:

Surface Soil Critical PCL (0-5 feet bgs)2:

Subsurface Soil Residential Assessment Level (>15 feet bgs)1:

STEWART CREEK CORRIDOR (Continued)
SCC-11 (2-4') 03/06/13 2-4 0.538 17.6 J
SCC-11 (2-4') Dup 03/06/13 2-4 0.697 60.9 J
SCC-11A (0-0.5') 03/06/13 0-0.5 2.45 268
SCC-12 (0-0.5') 01/15/13 0-0.5 1.44 210
SCC-13 (0-0.5') 01/15/13 0-0.5 0.253 J 34.6
SCC-14 (0-0.5') 01/15/13 0-0.5 0.158 J 42.7

SCC-15 (0-0.5') 01/15/13 0-0.5 1.62 J 177

NORTH AREA
Slag Landfill and Boneyard
2012-BY-1 (0-2') 01/04/12 0-2 1.0 28
2012-BY-2 (0-2') 01/04/12 0-2 13 1420
2012-BY-3 (0-2') 01/04/12 0-2 0.90 75
2012-BY-4 (0-2') 01/04/12 0-2 66 47000
2012-BY-5 (0-2') 01/04/12 0-2 5.4 431
2012-SL-1 (0-2') 01/10/12 0-2 2.3 379
2012-SL-1 (2-4') 01/10/12 2-4 50 7970
2012-SL-1 (4-5') 03/06/13 4-5 -- 48500
2012-SL-2 (0-2') 01/10/12 0-2 0.80 84
2012-SL-2 (5-7') 01/10/12 5-7 0.58 7.3
2012-SL-3 (0-2') 01/10/12 0-2 0.75 47
2012-SL-3 (8-10') 01/10/12 8-10 1.0 7.2
2013-SL-4 (0-0.5') 03/07/13 0-0.5 21.5 82.3
2013-WMU17-1 (0-0.5') 3/15/2013 0-0.5 6.14 1350
2013-WMU17-2 (0-0.5') 3/15/2013 0-0.5 6.09 1460
North Disposal Area
2012-NDA-1 (0-2') 01/10/12 0-2 4.0 318
2012-NDA-1 (2-4') 01/10/12 2-4 27 7060
2012-NDA-1 (4-5') 03/05/13 4-5 -- 19
2012-NDA-2 (0-2') 01/10/12 0-2 1.8 284
2012-NDA-2 (2-4') 01/10/12 2-4 0.68 1030
2012-NDA-2 (16-18') 01/10/12 16-18 0.036 14
2012-NDA-3 (0-2') 01/10/12 0-2 11 2410
2012-NDA-3 (17-19') 01/10/12 17-19 0.034 8.9
2012-NDA-4 (2-4') 02/22/12 2-4 -- 228
2012-NDA-6 (0-2') 02/22/12 0-2 -- 113
North Tributary Corridor and North Wooded Area
D-11 03/28/12 0-0.5 3.62 524
D-11 (0.5-1.0') 04/22/13 0.5-1 -- 312
D-12 03/28/12 0-0.5 3.71 522
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Table 4D.1  Soil Data Summary - Cadmium and Lead

Sample Depth Cadmium Lead

(feet bgs) (mg/kg) (mg/kg)

52 500

852 1600

2950 27451

2950 27451Subsurface Soil Critical PCL (>5 feet bgs)2:

Sample ID Sample Date

Surface Soil Residential Assessment Level (0-15 feet bgs) 1:

Surface Soil Critical PCL (0-5 feet bgs)2:

Subsurface Soil Residential Assessment Level (>15 feet bgs)1:

North Tributary Corridor and North Wooded Area (Continued)

D-12 (0.5-1') 04/22/13 0.5-1 -- 29.7
D-13 03/28/12 0-0.5 2.98 434
D-14 03/28/12 0-0.5 1.445 J 204
D-15 03/28/12 0-0.5 1.61 J 245
E-11 03/28/12 0-0.5 17.8 2920
E-11 (0.5-2') 03/06/13 0.5-2 -- 109
E-11 (2-4') 03/06/13 2-4 0.865 46
E-11 (4-5') 03/06/13 4-5 0.511 5.26
E-11 (5-7') 04/29/13 5-7 0.385 --
E-11 (7-9') 04/29/13 7-9 0.485 --
E-11 (9-10.7') 04/29/13 9-10.9 0.367 --
E-11A (0-0.5') 03/06/13 0-0.5 3.89 816
E-11A (0.5-1') 04/22/13 0.5-1 -- 285
E-11B (0-0.5') 03/15/13 0-0.5 0.922 216
E-12 03/28/12 0-0.5 18.3 2610
E-12 (0.5-1') 04/22/13 0.5-1 -- 70
E-13 03/28/12 0-0.5 10.1 1850
E-13 (0.5-1) 04/22/13 0.5-1 -- 33.6
E-14 03/28/12 0-0.5 5.64 1090
E-14 (0.5-1') 04/22/13 0.5-1 -- 54.9
E-15 03/28/12 0-0.5 4.34 893
E-15 (0.5-1') 04/22/13 0.5-1 -- 43.6
E-15A (0-0.5') 03/06/13 0-0.5 1.51 234
ECO-11 (0-0.5') 03/05/13 0-0.5 0.809 45.3
ECO-12 (0-0.5') 03/05/13 0-0.5 0.953 240
MW-21 (0-0.5') 03/05/13 0-0.5 0.340 8.6
MW-22 (0-0.5') 03/05/13 0-0.5 0.853 84.2
Class 2 Landfill Area
2013-PMW-19R (0-0.5) 02/26/13 0-0.5 < 0.0302 20.4
2013-PMW-20R (0-0.5) 02/26/13 0-0.5 0.362 149
2013-LMW-21 (0-0.5) 02/27/13 0-0.5 0.796 209

2013-LMW-22 (0-0.5) 02/27/13 0-0.5 1.32 282

SOUTH AREA
South Disposal Area
2013-BS2-1 (0.5-2') 4/29/2013 0.5-2 -- 73.9
BS-3 (1-2') 03/04/13 1-2 -- 610
BS-3 (2-4') 03/04/13 2-4 -- 40.2
2013-B4R-A (0-0.5') 04/29/13 0-0.5 0.181J 187 J
2013-B4R-A (0-0.5') Dup 04/29/13 0-0.5 0.712 382 J
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Table 4D.1  Soil Data Summary - Cadmium and Lead

Sample Depth Cadmium Lead

(feet bgs) (mg/kg) (mg/kg)

52 500

852 1600

2950 27451

2950 27451Subsurface Soil Critical PCL (>5 feet bgs)2:

Sample ID Sample Date

Surface Soil Residential Assessment Level (0-15 feet bgs) 1:

Surface Soil Critical PCL (0-5 feet bgs)2:

Subsurface Soil Residential Assessment Level (>15 feet bgs)1:

South Disposal Area (Continued)

2013-BS5-1 (0.5-2') 04/29/13 0.5-2 -- 3.85
2012-SDA-1 (0-2') 01/04/12 0-2 1.2 164
2012-SDA-1 (2-4') 01/04/12 2-4 0.32 33
2012-SDA-2 (0-2') 01/04/12 0-2 7.0 1090
2012-SDA-2 (2-4') 01/04/12 2-4 0.30 11.3
2012-SDA-3 (0-2') 01/04/12 0-2 1.0 74
2012-SDA-3 (2-4') 01/04/12 2-4 0.57 13
2013-SDA-3A (0-0.5') 03/04/13 0-0.5 1.14 452
2012-SDA-4 (0-2') 01/04/12 0-2 0.83 20
2012-SDA-4 (2-4') 01/04/12 2-4 0.53 4.2
2013-SDA-4A (0-0.5') 03/04/13 0-0.5 5.02 1570
2013-SDA-4A (0.5-2') 03/04/13 0.5-2 -- 69.6
2012-SDA-5 (0-2') 01/04/12 0-2 1.1 91
2012-SDA-5 (2-2.9') 01/04/12 2-2.9 0.36 3.7
South Wooded Area
ECO-1 (0-0.5') 01/15/13 0-0.5 1.85 431
ECO-2 (0-0.5') 01/15/13 0-0.5 3.19 396
ECO-3 (0-0.5') 01/15/13 0-0.5 10.1 1740
ECO-3 (0.5-2') 03/06/13 0.5-2 -- 43.9
ECO-4 (0-0.5') 01/15/13 0-0.5 2.97 373
ECO-5 (0-0.5') 01/15/13 0-0.5 1.62 221
ECO-6 (0-0.5') 01/15/13 0-0.5 7.92 1030
ECO-6 (0.5-2') 03/04/13 0.5-2 -- 22.7
ECO-7 (0-0.5') 01/15/13 0-0.5 14.6 2340
ECO-7 (0.5-2') 03/06/13 0.5-2 -- 76.5 J
ECO-7 (0.5-2') Dup 03/06/13 0.5-2 2.64 400 J
ECO-7A (0-0.5') 03/06/13 0-0.5 3.61 606
ECO-7B (0-0.5') 03/15/13 0-0.5 2.48 327
ECO-8 (0-0.5') 01/15/13 0-0.5 3.61 600
ECO-8 (0.5-2') 03/04/13 0.5-2 -- 112
ECO-9 (0-0.5') 01/15/13 0-0.5 12.6 2050
ECO-9 (0.5-2') 03/04/13 0.5-2 -- 412
ECO-10 (0-0.5') 01/15/13 0-0.5 3.30 345
Crystallization Unit Area
2012 CUFT-1(0-2') 01/06/12 0-2 0.34 13
2012 CUFT-2 (0-2') 01/06/12 0-2 0.47 33
2013-CUFT-3 (0-0.5') 03/04/13 0-0.5 1.58 J 25.4 J
2013-CUFT-4 (0-0.5') 03/04/13 0-0.5 4.38 107
2013-CUFT-5 (0-0.5') 03/04/13 0-0.5 3.10 442
2013-CUFT-6 (0-0.5') 03/04/13 0-0.5 7.65 71.3 J
2013-CUFT-6 (0-0.5') Dup 03/04/13 0-0.5 7.80 365 J
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Table 4D.1  Soil Data Summary - Cadmium and Lead

Sample Depth Cadmium Lead

(feet bgs) (mg/kg) (mg/kg)

52 500

852 1600

2950 27451

2950 27451Subsurface Soil Critical PCL (>5 feet bgs)2:

Sample ID Sample Date

Surface Soil Residential Assessment Level (0-15 feet bgs) 1:

Surface Soil Critical PCL (0-5 feet bgs)2:

Subsurface Soil Residential Assessment Level (>15 feet bgs)1:

Crystallization Unit Area (Continued)

2013-CUFT-7 (0-0.5') 03/04/13 0-0.5 5.68 746
2013-CUFT-7 (0.5-2') 03/04/13 0.5-2 -- 267
2013-CUFT-7A (0-0.5') 03/07/13 0-0.5 5.83 80.2
2013-CUFT-8 (0-0.5') 03/04/13 0-0.5 0.192 J 28.8
2013-CUFT-9 (0-0.5') 03/04/13 0-0.5 0.307 32.8
2013-CUFT-10 (0-0.5') 03/07/13 0-0.5 1.53 319
Shooting Range Berm and South Berm Verification Samples
SRB-VS-1 05/15/13 0-0.5 0.186 J 27.8
SRB-VS-2 05/15/13 0-0.5 0.132 J 58.1
SRB-VS-3 05/15/13 0-0.5 0.891 20.7
SRB-VS-4 05/15/13 0-0.5 0.551 21.8
SRB-VS-5 05/15/13 0-0.5 2.43 477
SRB-VS-6 05/15/13 0-0.5 0.159 J 11.3
SRB-VS-7 05/15/13 0-0.5 0.729 24.8
SRB-VS-8 05/15/13 0-0.5 0.682 40.4
SRB-VS-9 05/15/13 0-0.5 7.79 1330
SRB-VS-9 (0.5-2) 05/21/13 0.5-2 0.0522 J 14.8 J
SRB-VS-9A (0-0.5) 05/21/13 0-0.5 6.58 1040
SRB-VS-9B (0-0.5) 05/21/13 0-0.5 1.39 305
SRB-VS-9C 06/03/13 0-0.5 1.81 333
SRB-VS-10 05/15/13 0-0.5 1.35 203
SRB-VS-11 05/15/13 0-0.5 2.47 384
SB-VS-1 06/03/13 0-0.5 1.20 6.1
SB-VS-2 06/03/13 0-0.5 1.13 12.9

LAKE PARCEL
F-4 3/28/2012 0-3" 2.51 J 255
F-5 3/28/2012 0-3" 3.51 367
G-4 3/28/2012 0-3" 2.17 222
G-4 (1ft) 3/27/2013 1 < 0.0325 18.2
G-5 3/28/2012 0-3" 2.61 J 273
G-5 (1ft) 3/27/2013 1 < 0.0346 13.9
G-6 3/28/2012 0-3" 1.96 J 268
H-3 3/28/2012 0-3" 1.06 J 154
H-4 3/28/2012 0-3" < 1.05 120
H-4 (1ft) 3/27/2013 1 0.0782 J 17.9
H-5 3/28/2012 0-3" 1.54 J 147
H-5 (1ft) 3/27/2013 1 < 0.0325 15.9
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Table 4D.1  Soil Data Summary - Cadmium and Lead

Sample Depth Cadmium Lead

(feet bgs) (mg/kg) (mg/kg)

52 500

852 1600

2950 27451

2950 27451Subsurface Soil Critical PCL (>5 feet bgs)2:

Sample ID Sample Date

Surface Soil Residential Assessment Level (0-15 feet bgs) 1:

Surface Soil Critical PCL (0-5 feet bgs)2:

Subsurface Soil Residential Assessment Level (>15 feet bgs)1:

LAKE PARCEL (Continued)
H5-2 2/7/2013 0-3" 1.40 154
H4-2 2/7/2013 0-3" 1.30 145
G4-2 2/7/2013 0-3" 1.50 166
Notes:

1.  1 - The Residential Assessment Level (RAL) is the lower of the TRRP residential Tier 1 TotSoilComb (applicable to surface 

      soil only) and Tier 2 GWSoilClass3 PCLs for a 30-acre source area (TCEQ, 2012c).  The AirSoilInh-V pathway is not applicable

      to lead or cadmium and was therefore not used to develop RALs.

2.  2 - The critical PCL is the lower of the TRRP commercial-industrial Tier 1 TotSoilComb (applicable to surface soil only)

     and Tier 2 GWSoilClass3 PCLs for a 30-acre source area (TCEQ, 2012c).  The AirSoilInh-V pathway is not applicable to lead 

     or cadmium and was therefore not used to develop critcial PCLs. 

3.  3 - Discrepancies in the duplicate soil sample results for the 0.9- to 2-foot interval at sample location MW-31 (12,900 mg/kg 

     and 68 mg/kg) indicate possible incorrect labeling of the 0.9- to 2-foot sample depth interval for this sample.  Furthermore, an 

     examinaton of the 0.9- to 2-foot samples by laboratory personnel indicate that the physical appearance of the duplicate sample is 

     consistent with the physical appearance of the 0.9- to 2-foot interval as described on the boring log.  The physical 

     appearance of the parent sample from the 0.9- to 2-foot interval was consistent with the boring log descriptions 

     of samples collected deeper in the core, suggesting that the 0.9- to 2-foot parent sample was collected from a deeper depth.

     To confirm the incorrect depth label, the approximate location of MW-31 was re-sampled on May 21, 2013 at the approximate

     depth intervals sampled on May 9, 2013.  As shown above, the resample MW-31R results (also sampled in duplicate) confirm the 

     suspect incorrect depth label on the original parent sample.  As a conservative measure, all samples from boring MW-31 were  

     flagged "NS" (not selected for use) and data from adjacent boring MW-31R were used for assessing soil concentrations at this location.   
4.  Surface Soil = 0-15 feet bgs for residential land use and 0-5 feet bgs for commercial-industrial land use; subsurface 

     soil = greater than 15 feet bgs for residential land use and greater than 5 feet bgs for commercial-industrial land use.

5.  RAL exceedances are bolded.  Critical PCL exceedances are highlighted and bolded.
6.  Data qualifiers:  J - estimated result; JH - estimated result, biased high, NS - not selected for use. 
7.  bgs - Below ground surface.
8.  * - Sub-slab or sub-gabion basket sample; top depth represents the approximate top of soil.
9.  "--" - Not analyzed.
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Table 4D.2 Soil Data Summary - Lead, Cadmium, and Additional Metals

Sample Depth Antimony Arsenic Barium Beryllium Cadmium Chromium Lead Mercury Nickel Selenium Silver Zinc

(feet) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

15 24 8096 38 52 26570 500 0.39 830 160 24 9900

271 196 22192 92 852 74569 1600 0.39 7900 160 71 250000

271 301 22192 92 2950 120010 27451 0.39 7868 160 24 118024

271 301 22192 92 2950 120010 27451 0.39 23500 160 71 352498

FORMER PRODUCTION AREA
Raw Material Storage Area

2013-RMSA-7 (0-2') 03/06/13 0-2 -- 25 -- -- 4.16 -- 2130 -- -- 0.669J -- --

Raw Material Storage Building

2013-RMSB-1 (1.5-2) 05/08/13 -- 19.4 -- -- 14.3 -- 1920 -- -- < 0.351 -- --

2013-RMSB-1 (2-5) 05/08/13 1.5-2* -- 10.7 -- -- 0.265 J -- 18.4 -- -- < 0.335 -- --

2013-RMSB-1 (2-5) Dup 05/08/13 2-5 -- 12.0 -- -- 0.463 -- 49.3 -- -- 0.715 J -- --

2013-RMSB-1 (5-5.5) 05/08/13 5-5.5 -- 13.2 -- -- 1.37 -- 240 -- -- 0.741 J -- --

2013-RMSB-1 (6) 05/08/13 6 -- 11.7 -- -- 0.46 -- 27.8 -- -- 0.661 J -- --

2013-RMSB-2 (2.5-5) 05/08/13 2.5-5* -- 12.5 127 -- 2.31 22.4 114 0.0104 J -- 0.722 J <0.159 --

2013-RMSB-2 (5-6) 05/08/13 5-6 -- 11.3 108 -- 3.86 18.6 226 <0.00501 -- 0.681 J <0.153 --

2013-RMSB-3 (1.5-2') 05/08/13 1.5-2* -- 6.19 -- -- 0.303 -- 56.4 -- -- <0.308 -- --

2013-RMSB-3 (1.5-2') Dup 05/08/13 1.5-2* -- 4.50 -- -- 0.233 J -- 66.7 -- -- <0.302 -- --

2013-RMSB-3 (2-3') 05/08/13 2-3 -- 4.08 J -- -- <0.0283 -- 8.78 J -- -- <0.285 -- --

2013-RMSB-3 (5-5.5') 05/08/13 5-5.5 -- 5.92 -- -- 0.72 -- 142 -- -- <0.298 -- --

2013-RMSB-3 (6') 05/08/13 6 -- 3.95 -- -- 0.183 J -- 37.6 -- -- <0.327 -- --

2013-RMSB-4 (0-2) 05/07/13 0-2 -- 4.78 121 -- 0.0471 J 8.97 39.7 0.00537 J -- <0.305 <0.14 --

2013-RMSB-4 (2-5) 05/07/13 2-5 -- 6.41 48.6 -- <0.0278 8.94 8.26 <0.00385 -- <0.281 <0.129 --

2013-RMSB-4 (5-6) 05/07/13 5-6 -- 16.8 131 -- 7.40 21.6 2820 0.013 J -- 2.37 J <0.14 --

2013-RMSB-5 (1.3-2) 05/07/13 1.3-2* -- 17.5 -- -- 72.1 -- 1790 -- -- 4.77 -- --

2013-RMSB-5 (1.3-2) Dup 05/07/13 1.3-2* -- 14.7 -- -- 65.2 -- 1580 -- -- 4.21 -- --

2013-RMSB-5 (2-5) 05/07/13 2-5 -- 43.3 -- -- 23.9 -- 4330 -- -- 0.544 J -- --

2013-RMSB-5 (5-7) 05/07/13 5-7 -- 44.5 -- -- 60.7 -- 10200 -- -- 2.99 -- --

2013-RMSB-5 (9) 05/07/13 9 -- 11.5 -- -- 1.07 -- 36.8 -- -- 0.833 J -- --

2013-RMSB-6 (1.3-2) 05/07/13 1.3-2* -- 8.6 -- -- 0.949 -- 615 -- -- 0.318 J -- --

2013-RMSB-6 (1.3-2) Dup 05/07/13 1.3-2* -- 6.32 -- -- 0.878 -- 716 -- -- <0.305 -- --

2013-RMSB-6 (2-2.5) 05/07/13 2-2.5 -- 5.15 -- -- 0.0522 J -- 16.6 -- -- <0.300 -- --

2013-RMSB-6 (5-7) 05/07/13 5-7 -- 12.1 -- -- 0.490 -- 25.3 -- -- 0.757 J -- --

2013-RMSB-6 (7.5) 05/07/13 7.5 -- 11.5 -- -- 0.499 -- 20.9 -- -- 0.418 J -- --

2013-RMSB-7 (1.5-2) 05/08/13 1.5-2* -- 3.96 -- -- 0.372 -- 115 -- -- <0.306 -- --

2013-RMSB-7 (2-4) 05/08/13 2-4 -- 11.1 -- -- 0.405 -- 25.9 -- -- 0.478 J -- --

2013-RMSB-7 (5-6) 05/08/13 5-6 -- 4.23 -- -- 0.379 -- 175 -- -- <0.293 -- --

2013-RMSB-7 (6.5) 05/08/13 6.5 -- 10.7 -- -- 0.475 -- 63.5 -- -- 0.411 J -- --

Subsurface Soil Critical PCL2:

Sample ID Sample Date

Residential Assessment Level1:

Critical PCL2:

Subsurface Soil Residential Assessment Level1:
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Table 4D.2 Soil Data Summary - Lead, Cadmium, and Additional Metals

Sample Depth Antimony Arsenic Barium Beryllium Cadmium Chromium Lead Mercury Nickel Selenium Silver Zinc

(feet) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

15 24 8096 38 52 26570 500 0.39 830 160 24 9900

271 196 22192 92 852 74569 1600 0.39 7900 160 71 250000

271 301 22192 92 2950 120010 27451 0.39 7868 160 24 118024

271 301 22192 92 2950 120010 27451 0.39 23500 160 71 352498Subsurface Soil Critical PCL2:

Sample ID Sample Date

Residential Assessment Level1:

Critical PCL2:

Subsurface Soil Residential Assessment Level1:

Raw Material Storage Building (Continued)

2013-RMSB-8 (2.1-3.1) 05/08/13 2.1-3.1* -- 16.3 -- -- 1.93 -- 314 -- -- 1.59 J -- --

2013-RMSB-8 (5-7) 05/08/13 5-7 -- 36.9 -- -- 18.7 -- 4240 -- -- 3.62J -- --

2013-RMSB-8 (7.5) 05/08/13 7.5 -- 10.7 -- -- 0.379 -- 23 -- -- 0.526 J -- --

2013-RMSB-9 (1.3-2) 05/07/13 1.3-2* -- 6.62 -- -- 4.05 -- 1210 -- -- 0.467 J -- --

2013-RMSB-9 (2-2.5) 05/07/13 2-2.5 -- 4.79 -- -- 0.402 -- 68.5 -- -- <0.302 -- --

2013-RMSB-9 (5-7) 05/07/13 5-7 -- 12.7 -- -- 0.449 -- 50.1 -- -- 0.754 J -- --

2013-RMSB-9 (8) 05/07/13 8 -- 12.3 -- -- 0.435 -- 16.7 -- -- 0.751 J -- --

2013-RMSB-10 (1.3-2) 05/08/13 1.3-2* -- 5.07 55.3 -- 23.5 9.51 12.9 <0.00439 -- 0.346 J <0.144 --

2013-RMSB-10 (2-3) 05/08/13 2-3 -- 7.1 87.2 -- 17.2 12.9 1030 0.0125 J -- <0.311 <0.143 --

2013-RMSB-10 (5-6) 05/08/13 5-6 -- 9.2 87.8 -- 35.8 15.8 911 0.00409 J -- 0.43J <0.138 --

2013-RMSB-10 (7) 05/08/13 7 -- 12.1 122 -- 0.506 21.6 19 <0.00445 -- 0.57J <0.152 --

Slag Treatment Building

2013-STB-1 (0-2') 03/06/13 0-2 -- 97 -- -- 181 -- 7050 -- -- 1.62J -- --

2013-STB-4 (0-2') 03/06/13 0-2 -- 38 -- -- 69.5 -- 3720 -- -- 0.866J -- --

Bale Stabilization Area

MW-23 (0-0.5') 03/05/13 0-0.5 -- 11.2 -- -- 3.5 -- 1280 -- -- <0.298 -- --

Administrative Building Area

2013-AD-2 (0-0.5) 03/15/13 0-0.5 -- 16.8 -- -- 9.62 -- 3770 -- -- -- -- --

STEWART CREEK CORRIDOR
2012-FWCS-1A (1-2') 03/05/13 1-2* -- 115 -- -- -- -- 19400 -- -- 12.6 -- --

SCC-3 (2-4') 03/05/13 2-4 -- 9.0 -- -- -- -- 1300 -- -- <0.302 -- --

SCC-12 01/15/13 0-0.5 -- 14.2 -- -- 1.44 -- 210 -- -- -- -- --

NORTH AREA
North Tributary Corridor and North Wooded Area

E-11A (0-0.5) 03/06/13 0-0.5 -- 27.4 -- -- 3.89 -- 816 -- -- -- -- --

ECO-11 (0-0.5) 03/05/13 0-0.5 -- 11.1 -- -- 0.809 -- 45.3 -- -- -- -- --

ECO-12 (0-0.5) 03/05/13 0-0.5 -- 11.9 -- -- 0.953 -- 240 -- -- -- -- --

MW-21 (0-0.5) 03/05/13 0-0.5 -- 7.09 -- -- 0.34 -- 8.59 -- -- -- -- --

MW-22 (0-0.5) 03/05/13 0-0.5 -- 13.0 -- -- 0.853 -- 84.2 -- -- -- -- --

Class 2 Landfill Area

PMW-19R (0-0.5) 02/26/13 0-0.5 -- 11.2 -- -- <0.0302 -- 20.4 -- -- -- -- --

LMW-22 02/27/13 0-0.5 -- 22.7 -- -- 1.32 -- 282 -- -- -- -- --
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Table 4D.2 Soil Data Summary - Lead, Cadmium, and Additional Metals

Sample Depth Antimony Arsenic Barium Beryllium Cadmium Chromium Lead Mercury Nickel Selenium Silver Zinc

(feet) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

15 24 8096 38 52 26570 500 0.39 830 160 24 9900

271 196 22192 92 852 74569 1600 0.39 7900 160 71 250000

271 301 22192 92 2950 120010 27451 0.39 7868 160 24 118024

271 301 22192 92 2950 120010 27451 0.39 23500 160 71 352498Subsurface Soil Critical PCL2:

Sample ID Sample Date

Residential Assessment Level1:

Critical PCL2:

Subsurface Soil Residential Assessment Level1:

SOUTH AREA
South Disposal Area

SDA-4A (0.0-0.5) 03/04/13 0-0.5 -- 12.4 -- -- 5.02 -- 1570 -- -- -- -- --

South Wooded Area

ECO-7 01/15/13 0-0.5 -- 18.1 -- -- 14.6 -- 2340 -- -- -- -- --

Crystalization Unit Area

2012 CUFT-1 (0-2') 01/06/12 0-2 <0.29 R 7.2 J 51 J 0.764 0.34 8.22 13 -- 12.4 <0.33 <0.15 55 J

2012 CUFT-2 (0-2') 01/06/12 0-2 <0.28 R 6.8 J 50 J 0.806 0.47 9.52 33 -- 9.1 <0.32 <0.15 45 J

2013-CUFT-7(0-0.5) 03/04/13 0-0.5 -- 13.2 J -- -- 5.68 -- 746 -- -- -- -- --

Notes:

1.  1 - The Residential Assessment Level (RAL) is the lower of the TRRP residential Tier 1 TotSoilComb (applicable to surface soil only), AirSoilInh-V (applicable to mercury only), and Tier 1 or Tier 2 GWSoilClass3 PCLs for a 30-acre 

      source area (TCEQ, 2012c).  

2.  2 - The critical PCL is the lower of the TRRP commercial-industrial Tier 1 TotSoilComb (applicable to surface soil only), AirSoilInh-V (applicable to mercury only), and Tier 1 or Tier 2 GWSoilClass3 PCLs for a 30-acre source area (TCEQ, 2012c).   

3.  Surface Soil = 0-15 feet bgs for residential land use and 0-5 feet bgs for commercial-industrial land use; subsurface soil = greater than 15 feet bgs for residential land use and greater than 5 feet bgs for commercial-industrial land use. 

4.  RAL exceedances are bolded.  Critical PCL exceedances are highlighted and bolded.

5.  Data Qualifiers (see Section 3.5):  J - estimated result; R - rejected data.
6.  bgs - Below ground surface.
7.  * - Sub-slab or sub-gabion basket sample; top depth represents the approximate top of soil.

8.  "--" - Not analyzed.
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Table 4D.3  Soil Data Summary - Total Petroleum Hydrocarbons (TX1005)
Sample  Sample Depth TPH: C6-C12 TPH: >C12-C28 TPH: >C28-C35 TPH: C6-C35

Date (feet bgs) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
1065 1984 1984 NA

NA NA NA 12500

FORMER PROCESS AREA
Raw Material Storage Area
2012-RMSA-1(1.5-2.5') 01/06/12 1.5-2.5 <4.94 <6.41 <10.1 <10.1
2012-RMSA-2 (0.5-2.5') 01/05/12 0.5-2.5 <6.59 <8.55 <13.5 <13.5

2012-RMSA-3(1-3') 01/05/12 1-3 <5.9 <7.66 <12.1 <12.1

2012-RMSA-4(1.5-3.5') 01/06/12 1.5-3.5 <6.29 <8.16 <12.9 <12.9

2013-RMSA-6 (2.6-3.3') 03/07/13 2.6-3.3 <5.39 <5.75 <5.75 <10.6

Flood Wall Facility Side
2012-FWFS-1 (Floor) 10/22/12 4.0 <4.02 UJ <4.30 UJ <4.30 UJ <7.92 UJ
2012-FWFS-1 (Wall) 10/22/12 2.0 <4.97 UJ <5.31 UJ <5.31 UJ <9.79 UJ
2012-FWFS-2 (Floor) 10/22/12 4.0 <5.06 UJ <5.40 UJ <5.40 UJ <9.95 UJ
2012-FWFS-2 (Wall) 10/22/12 2.4 <4.75 UJ <5.07 UJ <5.07 UJ <9.35 UJ
2012-FWFS-3 (Floor) 10/22/12 3.0 <5.06 UJ <5.40 UJ <5.40 UJ <9.95 UJ
2012-FWFS-3 (Wall) 10/22/12 1.9 <4.84 UJ <5.17 UJ <5.17 UJ <9.53 UJ
2012-FWFS-4 (Floor) 09/24/12 3.1 <4.99 <5.33 <5.33 <9.82
2012-FWFS-4 (Wall) 09/24/12 1.6 <4.67 <4.99 <4.99 <9.2
2012-FWFS-5 (Floor) 09/24/12 3.3 <5.09 <5.44 <5.44 <10.0
2012-FWFS-5 (Wall) 09/24/12 1.7 <4.85 <5.18 <5.18 <9.54
2012-FWFS-6 (Floor) 09/04/12 2.1 <4.95 <5.29 <5.29 <9.74
2012-FWFS-6 (Wall) 09/04/12 1.1 <4.84 <5.17 <5.17 <9.53
2012-FWFS-7 (Floor) 09/04/12 2.3 <4.93 <5.27 <5.27 <9.71
2012-FWFS-7 (Wall) 09/04/12 1.2 <4.66 <4.98 <4.98 <9.18
2012-FWFS-8 (Floor) 09/04/12 2.2 <4.99 <5.33 <5.33 <9.82
2012-FWFS-8 (Wall) 09/04/12 1.1 <4.79 <5.12 <5.12 <9.43
2012-FWFS-9 (Floor) 09/04/12 2.4 <3.93 <4.20 <4.20 <7.74
2012-FWFS-9 (Wall) 09/04/12 1.8 <5.20 <5.56 <5.56 <10.2

2012-FWFS-9 (4-5')2 04/29/13 4-5 532 JH 4730 JH 228 JH 5490 JH
Slag Treatment Building
2013-STB-2 (4-5') 03/07/13 4-5 <5.18 <5.53 <5.53 <10.2
2013-STB-6 (0.5-1.1') 03/14/13 0.5-1.1 71.4 550 1130 1750
2013-STB-11 (0.5-1.3') 03/14/13 0.5-1.3 55.5 416 1380 1850
STEWART CREEK CORRIDOR
2012-FWCS-1 (0-2') 01/18/12 0-2 <5.99 <7.78 <12.3 <12.3
2012-FWCS-2 (0-2') 01/19/12 0-2 <5.85 30.5J <12 30.5J
2012-FWCS-3 (0-2') 01/19/12 0-2 <6.05 <7.85 <12.4 <12.4
2012-FWCS-4 (0-2') 01/19/12 0-2 <6.58 <8.54 <13.5 <13.5
2012-FWCS-5 (0-2') 01/19/12 0-2 <6.12 <7.95 <12.6 <12.6
2012-FWCS-6 (0-2') 01/19/12 0-2 <6.33 <8.21 <13 <13
2012-FWCS-7 (0-2') 01/19/12 0-2 <6.66 <8.64 <13.7 <13.7
2012-FWCS-8 (0-2') 01/18/12 0-2 <6.22 <8.08 <12.8 <12.8
2012-FWCS-9 (0-2') 01/18/12 0-2 <6.73 <8.74 <13.8 <13.8
MW-27 (0-1') 03/05/13 0-1 <4.84 <5.17 <5.17 <9.53
Notes:

          (TCEQ, 2012c).

2.  2 - Default RALs were used as the applicable assessment levels for all soil samples analyzed for TPH except for sample 2012-FWFS-9 (4-5'), which 
          was the only sample that exceeded a default RAL (for the >C12-C28 TPH range).  A TPH Mixture RAL was developed with TPH TX1006 data from 

          sample 2012-FWFS-9 (4-5') (see Appendix 9).

3.  Results exceeding applicable RALs are bolded  (no exceedances were observed).

4.  Data Qualifiers (see Section 3.5): UJ - estimated result, not detected; JH - estimated result, biased high. 

5.  NA - Not applicable.

1.  1 -  Default Residential Assessment Levels (RALs) are the lower of the TRRP residential Tier 1 TotSoilComb and GWSoilClass3 PCLs for a 30-acre source 

 Default Residential Assessment Level1:

Sample ID

TPH Mixture Residential Assessment Level2:
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Table 4D.4  Soil Data Summary - Total Petroleum Hydrocarbons (TX1006)

Sample ID: 2012-FWFS-9 (4-5) 2013-STB-11(0.5-1.3)

Sample Date: 04/29/13 03/14/13

Sample  Depth (feet): 4-5 0.5-1.3

Default TPH Mixture (mg/kg) (mg/kg)

TPH TX1006 Fraction RAL1 RAL2

nC6 Aliphatics 2500 -- <5.58 X7 <1.77 X7

<C6-C8 Aliphatics 2500 -- <5.30 X7 <1.68 X7

>C8-C10 Aliphatics 2700 -- 67 X7, J 15.1 X7, J

>C10-C12 Aliphatics 2500 -- 856 X7, JH 19.3 X7, J

>C12-C16 Aliphatics 3200 -- 999 X7, JH 8.83 X7, J

>C16-C21 Aliphatics 133131 -- 1110 X7, JH 22.9 X7

>C21-C35 Aliphatics 106505 -- 126 X7, JH 168 X7

>C7-C8 Aromatics 1003 -- 12.8 X7, J 11.7 X7, J

>C8-C10 Aromatics 1100 -- <14.4 X7 6.17 X7, J

>C10-C12 Aromatics 1500 -- 62.9 X7, J 4.81 X7, J

>C12-C16 Aromatics 2000 -- 684 X7, JH 13.3 X7, J

>C16-C21 Aromatics 1900 -- 737 X7, JH 31.4 X7

>C21-C35 Aromatics 1900 -- 157 X7, JH 383 X7
>C6-C35 -- 12500 4810 X7, JH 684 X7

Notes:

1.  1 - Default Residential Assessment Levels (RALs) are the lower of the TRRP Tier 1 residential TotSoilComb and 

          GWSoilClass3 PCLs for a 30-acre source area (TCEQ, 2012c).

2.  2 -  Default RALs were used as the applicable assessment levels for soil samples analyzed for TPH except for sample 
          2012-FWFS-9 (4-5'), which was the only sample that exceeded a default TPH RAL (for the >C12-C28 TPH range in the 

          TX1005 analysis of this sample; see Table 4D.3).  As shown in the table above, no exceedances of the default TPH 

          TX1006 RALs were detected in either soil sample analyzed by this method.

3.  Results that exceed applicable RALs are bolded (no exceedances detected).
4.  Data Qualifiers (see Section 3.5):  J - estimated result; JH - estimated result, biased high; X7 - TCEQ does not offer lab 
     accreditation for this analyte.
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Table 4D.5  Soil Data Summary - Volatile Organic Compounds and Semivolatile Organic Compounds

Sample ID:
2012-FWFS-9 

(4-5')
2013-MB-1 (0-

2')
2013-MB-1 

(4-5')
2013-MB-2 

(0-2') MW-27 (0-1')
2013-STB-2 

(4-5')
2013-STB-6

(0.5-1.1')
2013-STB-11

(0.5-1.3')
SCC-3 
(0-0.5')

SCC-6
(0-0.5')

SCC-8 
(0-0.5')

2013-RMSA-6
(2.6-3.3')

2013-RMSB-2 
(2.5-5')

2013-RMSB-2 
(5-6')

2013-RMSB-4 
(0-2')

2013-RMSB-4 
(2-5')

2013-RMSB-4 
(5-6')

2013-RMSB-5 
(2-5')

2013-RMSB-
10 (1.3-2')

2013-RMSB-
10 (2-3')

2013-RMSB-
10 (5-6')

2013-RMSB-
10 (7')

Sample Date: 4/29/2013 03/14/13 03/14/13 03/14/13 03/05/13 03/07/13 03/14/13 03/14/13 1/15/2013 1/15/2013 1/15/2013 03/07/13 5/8/2013 5/8/2013 5/7/2013 5/7/2013 5/7/2013 5/7/2013 5/8/2013 5/8/2013 5/8/2013 5/8/2013

Sample  Depth (feet bgs): Critical 4-5 0-2 4-5 0-2 0-1 4-5 0.5-1.1* 0.5-1.3* 0-0.5 0-0.5 0-0.5 2.6-3.3 2.5-5* 5-6 0-2 2-5 5-6 2-5 1.3-2* 2-3 5-6 7

RAL1 PCL2 (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

1,1,1-Trichloroethane 81 81 <0.01010 <0.000844 <0.000967 <0.000944 -- <0.00101 <0.000813 <0.000819 -- -- -- <0.00105 <0.000989 <0.00518 <0.00092 <0.00088 <0.00097 <0.00094 <0.000906 <0.000915 <0.000904 <0.000995

1,1,2,2-Tetrachloroethane 1.15 2.59 <0.01180 <0.000992 <0.00114 <0.00111 -- <0.00119 <0.000956 <0.000963 -- -- -- <0.00123 <0.00116 <0.00609 <0.00108 UJL <0.00103 UJL <0.00114 UJL <0.00111 <0.00107 <0.00108 <0.00106 <0.00117

1,1,2-Trichloroethane 1.00 1.00 <0.00993 <0.000833 <0.000954 <0.000931 -- <0.000998 <0.000802 <0.000808 -- -- -- <0.00104 <0.000976 <0.00511 <0.00090 <0.00086 <0.00095 <0.000928 <0.000894 <0.000903 <0.000892 <0.000982

1,1-Dichloroethane 925 2762 <0.01180 <0.000992 <0.00114 <0.00111 -- <0.00119 <0.000956 <0.000963 -- -- -- <0.00123 <0.00116 <0.00609 <0.00108 <0.00103 <0.00114 <0.00111 <0.00107 <0.00108 <0.00106 <0.00117

1,1-Dichloroethene 2.50 2.50 <0.01660 <0.00139 <0.00159 <0.00156 -- <0.00167 <0.00134 <0.00135 -- -- -- <0.00173 <0.00163 <0.00854 <0.00151 <0.00144 <0.00159 <0.00155 <0.00149 <0.00151 <0.00149 <0.00164

1,2-Dichloroethane 0.686 0.686 <0.01220 <0.00103 <0.00118 <0.00115 -- <0.00123 <0.000989 <0.000997 -- -- -- <0.00128 <0.00120 <0.00630 <0.00111 <0.00107 <0.00118 <0.00114 <0.0011 <0.00111 <0.0011 <0.00121

1,2-Dichloroethene, Total NP NP <0.02580 <0.00217 <0.00248 <0.00242 -- <0.0026 <0.00209 <0.0021 -- -- -- <0.0027 <0.00254 <0.01330 <0.00235 <0.00225 <0.00248 <0.00241 <0.00233 <0.00235 <0.00232 <0.00256

1,2-Dichloropropane 1.14 1.14 <0.00965 <0.00081 <0.000927 <0.000905 -- <0.000971 <0.00078 <0.000786 -- -- -- <0.00101 <0.000949 <0.00497 <0.00088 <0.00084 <0.00093 <0.000902 <0.00087 <0.000878 <0.000867 <0.000955

2-Butanone (MEK) 1464 4374 <0.0258 UJ <0.00217 UJ <0.0367 UJ <0.00242 UJ -- <0.0266 UJ <0.00209 UJ <0.0021 UJ -- -- -- <0.0027 UJ <0.0157 UJ <0.0133 UJ <0.00235 UJL <0.00225 UJL <0.0175 J <0.028 <0.00233 <0.00235 <0.023 UJ <0.0535 UJ

2-Hexanone 16.1 48.2 <0.01370 <0.00115 <0.00132 <0.00129 -- <0.00138 <0.00111 <0.00112 -- -- -- <0.00143 <0.00135 <0.00707 <0.00125 UJL <0.00120 UJL <0.00132 UJL <0.00128 <0.00124 <0.00125 <0.00123 <0.00136

4-Methyl-2-pentanone (MIBK) 247 739 <0.02000 <0.00168 <0.00192 <0.00187 -- <0.00201 <0.00161 <0.00163 -- -- -- <0.00209 <0.00196 <0.01030 <0.00182 UJL <0.00174 UJL <0.00192 UJL 0.00202 J <0.0018 <0.00182 <0.0018 <0.00198

Acetone 2137 6383 0.04830J 0.172 0.347 0.241 -- 0.1260 0.137 0.0361 -- -- -- <0.00236 0.133 <0.01160 <0.00205 UJL <0.00196 UJL 0.114 J 0.23 0.0346 <0.00205 0.181 0.358

Benzene 1.28 1.28 <0.00857 <0.000719 <0.000823 0.00711 -- <0.000862 0.0406 0.0044J -- -- -- 0.00151J <0.000842 <0.00441 <0.00078 <0.00075 <0.00082 <0.000801 <0.000772 <0.000779 <0.00077 <0.000847

Bromodichloromethane 3.27 7.33 <0.00897 <0.000753 <0.000862 <0.000842 -- <0.000903 <0.000725 <0.000731 -- -- -- <0.000936 <0.000882 <0.00462 <0.00082 <0.00078 <0.00086 <0.000839 <0.000808 <0.000816 <0.000806 <0.000888

Bromoform 31.6 70.7 <0.01860 <0.00156 <0.00179 <0.00175 -- <0.00187 <0.0015 <0.00152 -- -- -- <0.00194 <0.00183 <0.00960 <0.00169 <0.00162 <0.00179 <0.00174 <0.00168 <0.00169 <0.00167 <0.00184

Bromomethane 6.54 19.52 <0.0113 X8 <0.000947 X8 <0.00108 X8 <0.00106 X8 -- <0.00114 X8 <0.000912 X8 <0.000919 X8 -- -- -- <0.00118 X8 <0.00111 X8 <0.00581 X8 <0.00103 X8 <0.000982 X8 <0.00108 X8 <0.00105 X8 <0.00102 X8 <0.00103 X8 <0.00101 X8 <0.00112 X8

Carbon disulfide 679 2028 <0.00748 <0.000627 <0.000718 <0.000701 -- <0.000752 <0.000604 <0.000609 -- -- -- <0.00078 <0.000735 <0.00385 <0.00068 UJL <0.000651 UJL <0.000718 UJL 0.00418 <0.000674 <0.00068 <0.000672 0.00399 J

Carbon tetrachloride 3.09 3.09 <0.01540 <0.00129 <0.00148 <0.00144 -- <0.00155 <0.00124 <0.00125 -- -- -- <0.0016 <0.00151 <0.00791 <0.00140 <0.00134 <0.00148 <0.00144 <0.00138 <0.0014 <0.00138 <0.00152

Chlorobenzene 54.6 54.6 <0.01310 <0.0011 <0.00125 <0.00122 -- <0.00131 <0.00105 <0.00106 -- -- -- <0.00136 <0.00128 <0.00672 <0.00119 <0.00114 <0.00125 <0.00122 <0.00118 <0.00119 <0.00117 <0.00129

Chlorobromomethane 152 454 <0.02420 <0.00203 <0.00233 <0.00227 -- <0.00243 <0.00196 <0.00197 -- -- -- <0.00253 <0.00238 <0.01250 <0.00220 <0.00211 <0.00233 <0.00226 <0.00218 <0.0022 <0.00217 <0.00239

Chloroethane 1545 4615 <0.01900 <0.0016 <0.00183 <0.00179 -- <0.00191 <0.00154 <0.00155 -- -- -- <0.00199 <0.00187 <0.00981 <0.00173 <0.00166 <0.00183 <0.00178 <0.00171 <0.00173 <0.00171 <0.00188

Chloroform 8.01 13.46 0.0122 U 0.00134J 0.0013J 0.00139J -- <0.000903 0.00128J 0.00109J -- -- -- <0.000936 0.00114 U 0.00617 U 0.00138 U 0.00131 U 0.00154 U 0.00109 U 0.00127 U 0.000861 U 0.00115 U <0.000888

Chloromethane 20.3 45.4 <0.02260 <0.00189 <0.00217 <0.00212 -- <0.00227 <0.00182 <0.00184 -- -- -- <0.00236 <0.00222 <0.01160 <0.00205 <0.00196 <0.00217 <0.00211 <0.00203 <0.00205 <0.00203 <0.00223

cis-1,2-Dichloroethene 12.4 12.4 <0.01130 <0.000947 <0.00108 <0.00106 -- <0.00114 <0.000912 <0.000919 -- -- -- <0.00118 <0.00111 <0.00581 <0.00103 <0.00098 <0.00108 <0.00105 <0.00102 <0.00103 <0.00101 <0.00112

cis-1,3-Dichloropropene 0.332 0.744 <0.00734 <0.000616 <0.000705 <0.000689 -- <0.000738 <0.000593 <0.000598 -- -- -- <0.000766 <0.000722 <0.00378 <0.00067 <0.00064 <0.00071 <0.000686 <0.000661 <0.000668 <0.00066 <0.000726

Dibromochloromethane 2.46 5.50 <0.01280 <0.00107 <0.00123 <0.0012 -- <0.00129 <0.00103 <0.00104 -- -- -- <0.00133 <0.00126 <0.00658 <0.00116 <0.00111 <0.00123 <0.00119 <0.00115 <0.00116 <0.00115 <0.00126

Ethylbenzene 382 382 <0.01390 <0.00116 0.00145J <0.0013 -- <0.00139 0.0765 0.0322 -- -- -- <0.00145 <0.00136 <0.00714 <0.00126 <0.00121 <0.00133 <0.0013 <0.00125 <0.00126 <0.00125 <0.00137

Methyl tert-butyl ether 31 93 <0.02490 -- -- -- -- -- -- -- -- -- -- -- <0.00245 <0.01280 < 0.0023 UJL < 0.0022 UJL < 0.0024 UJL 0.00233 <0.00224 <0.00226 0.00316 J <0.00246

Methylene Chloride 0.654 0.654 0.14 U <0.0025 <0.00286 <0.00279 -- <0.00299 <0.00241 <0.00242 -- -- -- <0.00311 0.00539 J 0.0186 J <0.00271 0.00434J 0.00504J <0.00278 <0.00268 <0.00271 <0.00268 <0.00295

m-xylene & p-xylene 4700 5300 <0.02070 <0.00173 0.0068J <0.00194 -- <0.00208 0.0171 <0.00168 -- -- -- <0.00216 <0.00203 <0.01060 <0.00188 <0.00180 <0.00199 <0.00193 <0.00186 <0.00188 <0.00186 <0.00204

o-Xylene 3536 3536 <0.01540 <0.00129 0.00422J <0.00144 -- <0.0015 0.0148 0.00454J -- -- -- <0.0016 <0.00151 <0.00791 <0.00140 <0.00134 <0.00148 <0.00144 <0.00138 <0.0014 <0.00138 <0.00152

Styrene 163 163 <0.00965 <0.00081 <0.000927 <0.000905 -- <0.000971 <0.00078 <0.000786 -- -- -- <0.00101 <0.000949 <0.00497 <0.00088 <0.00084 <0.00093 <0.000902 <0.00087 <0.000878 <0.000867 <0.000955

Tetrachloroethene 2.51 2.51 <0.00965 <0.00081 <0.000927 <0.000905 -- <0.000971 <0.00078 <0.000786 -- -- -- <0.00101 <0.000949 <0.00497 <0.00088 <0.00084 <0.00093 <0.000902 <0.00087 <0.000878 <0.000867 <0.000955

Toluene 411 411 <0.01880 0.00436J 0.00752 0.00857 -- <0.00189 0.0116 0.00555 -- -- -- <0.00196 <0.00184 <0.00967 <0.00171 <0.00163 <0.00180 <0.00175 <0.00169 <0.00171 <0.00169 <0.00186

trans-1,2-Dichloroethene 24.5 24.5 <0.01550 <0.0013 <0.00149 <0.00145 -- <0.00156 <0.00125 <0.00126 -- -- -- <0.00162 <0.00152 <0.00798 <0.00141 <0.00135 <0.00149 <0.00145 <0.0014 <0.00141 <0.00139 <0.00153

trans-1,3-Dichloropropene 1.79 4.02 <0.00789 <0.000662 <0.000758 <0.00074 -- <0.000793 <0.000637 <0.000642 -- -- -- <0.000823 <0.000775 <0.00406 <0.00072 <0.00069 <0.00076 <0.000737 <0.00071 <0.000717 <0.000708 <0.00078

Trichloroethene 1.68 1.68 <0.01900 <0.0016 <0.00183 <0.00179 -- <0.00191 <0.00154 <0.00155 -- -- -- <0.00199 <0.00187 <0.00981 <0.00173 <0.00166 <0.00183 <0.00178 <0.00171 <0.00173 <0.00171 <0.00188

Vinyl acetate 1549 2206 <0.01260 <0.00106 <0.00121 <0.00119 -- <0.00127 <0.00102 <0.00103 -- -- -- <0.00132 <0.00124 <0.00651 <0.00115 UJL <0.0011 UJL <0.00121 UJL <0.00118 <0.00114 <0.00115 <0.00114 <0.00125

Vinyl chloride 1.11 1.11 <0.01220 <0.00103 <0.00118 <0.00115 -- <0.00123 <0.000989 <0.000997 -- -- -- <0.00128 <0.00120 <0.00630 <0.00111 <0.00107 <0.00118 <0.00114 <0.0011 <0.00111 <0.0011 <0.00121

Xylenes, Total 3722 6126 <0.01540 <0.00129 0.011 <0.00144 -- <0.00155 0.0319 0.00454J -- -- -- <0.0016 <0.00151 <0.00791 <0.00140 <0.00134 <0.00148 <0.00144 <0.00138 <0.0014 <0.00138 <0.00152

1,2,4-Trichlorobenzene 69.5 107.0 -- -- -- -- <0.00268 -- -- -- -- -- -- -- <0.00279 <0.00293 <0.00259 <0.00247 <0.00273 -- <0.00257 <0.0026 <0.00256 <0.00282

1,2-Dichlorobenzene 389 571 -- -- -- -- <0.00385 -- -- -- -- -- -- -- <0.00402 <0.00422 <0.00373 <0.00355 <0.00393 -- <0.00369 <0.00373 <0.00368 <0.00405

1,3-Dichlorobenzene 61.6 88.2 -- -- -- -- <0.00196 -- -- -- -- -- -- -- <0.00205 <0.00215 <0.00190 <0.00181 <0.00200 -- <0.00188 <0.0019 <0.00188 <0.00207

1,4-Dichlorobenzene 105 105 -- -- -- -- <0.00287 -- -- -- -- -- -- -- <0.00299 <0.00314 <0.00278 <0.00264 <0.00293 -- <0.00275 <0.00278 <0.00274 <0.00302

1-Methylnaphthalene 147 330 -- -- -- -- -- -- 0.358J 0.336J <0.002 <0.0021 <0.0021 -- -- -- -- -- -- -- -- -- -- --

2,4,5-Trichlorophenol 1691 5050 -- -- -- -- <0.0128 -- -- -- -- -- -- -- <0.0133 <0.014 <0.01240 <0.01180 <0.01300 -- <0.0122 <0.0124 <0.0122 <0.0134

2,4,6-Trichlorophenol 8.75 26.12 -- -- -- -- <0.00342 -- -- -- -- -- -- -- <0.00357 <0.00374 <0.00331 <0.00315 <0.00349 -- <0.00328 <0.00331 <0.00327 <0.0036

2,4-Dichlorophenol 17.6 52.5 -- -- -- -- <0.00493 -- -- -- -- -- -- -- <0.00515 <0.0054 <0.00478 <0.00455 <0.00504 -- <0.00473 <0.00478 <0.00472 <0.0052

2,4-Dimethylphenol 162 483 -- -- -- -- <0.0109 -- -- -- -- -- -- -- <0.0114 <0.012 <0.01060 <0.01010 <0.01120 -- <0.0105 <0.0106 <0.0105 <0.0115

2,4-Dinitrophenol 4.68 13.99 -- -- -- -- <0.00602 -- -- -- -- -- -- -- <0.00628 <0.00659 <0.00583 <0.00555 <0.00614 -- <0.00577 <0.00584 <0.00576 <0.00634

2,4-Dinitrotoluene 0.266 0.596 -- -- -- -- <0.0046 -- -- -- -- -- -- -- <0.0048 <0.00504 <0.00446 <0.00424 <0.00470 -- <0.00441 <0.00446 <0.0044 <0.00485

2,6-Dinitrotoluene 0.240 0.539 -- -- -- -- <0.00376 -- -- -- -- -- -- -- <0.00393 <0.00412 <0.00364 <0.00347 <0.00384 -- <0.00361 <0.00365 <0.0036 <0.00396

2-Chloronaphthalene 5042 49552 -- -- -- -- <0.00154 -- -- -- -- -- -- -- <0.00161 <0.00169 <0.00149 <0.00142 <0.00158 -- <0.00148 <0.0015 <0.00148 <0.00162

2-Chlorophenol 81.6 243.8 -- -- -- -- <0.00251 -- -- -- -- -- -- -- <0.00262 <0.00275 <0.00243 <0.00231 <0.00256 -- <0.00241 <0.00244 <0.0024 <0.00264

2-Methylnaphthalene 252 2478 -- -- -- -- <0.00349 -- 0.391J <0.147 <0.0035 <0.0036 <0.0037 -- 0.00709 J 3.68 <0.00339 <0.00322 0.01140J -- <0.00335 <0.00339 0.01 J 0.165

2-Methylphenol 356 1063 -- -- -- -- <0.00412 -- -- -- -- -- -- -- <0.0043 <0.00451 <0.00399 <0.00379 <0.00421 -- <0.00395 <0.00399 <0.00394 <0.00434

2-Nitroaniline 1.10 3.28 -- -- -- -- <0.00623 -- -- -- -- -- -- -- <0.00651 <0.00682 <0.00604 <0.00574 <0.00637 -- <0.00598 <0.00605 <0.00597 <0.00656

2-Nitrophenol 6.73 20.09 -- -- -- -- <0.00496 -- -- -- -- -- -- -- <0.00518 <0.00543 <0.00481 <0.00457 <0.00506 -- <0.00476 <0.00481 <0.00475 <0.00522

3 & 4 Methylphenol 330 94 -- -- -- -- <0.00356 -- -- -- -- -- -- -- <0.00371 <0.00389 <0.00345 <0.00328 <0.00363 -- <0.00341 <0.00345 <0.0034 <0.00375

3,3'-Dichlorobenzidine 3.13 7.02 -- -- -- -- <0.013 R -- -- -- -- -- -- -- <0.0135 <0.0142 <0.01260 <0.01190 <0.01320 -- <0.0124 <0.0126 <0.0124 <0.0136

3-Nitroaniline 1.28 3.82 -- -- -- -- <0.00911 -- -- -- -- -- -- -- <0.00951 <0.00998 <0.00883 UJL <0.0084 UJL <0.00931 UJL -- <0.00874 <0.00884 <0.00872 <0.0096
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Table 4D.5  Soil Data Summary - Volatile Organic Compounds and Semivolatile Organic Compounds

Sample ID:
2012-FWFS-9 

(4-5')
2013-MB-1 (0-

2')
2013-MB-1 

(4-5')
2013-MB-2 

(0-2') MW-27 (0-1')
2013-STB-2 

(4-5')
2013-STB-6

(0.5-1.1')
2013-STB-11

(0.5-1.3')
SCC-3 
(0-0.5')

SCC-6
(0-0.5')

SCC-8 
(0-0.5')

2013-RMSA-6
(2.6-3.3')

2013-RMSB-2 
(2.5-5')

2013-RMSB-2 
(5-6')

2013-RMSB-4 
(0-2')

2013-RMSB-4 
(2-5')

2013-RMSB-4 
(5-6')

2013-RMSB-5 
(2-5')

2013-RMSB-
10 (1.3-2')

2013-RMSB-
10 (2-3')

2013-RMSB-
10 (5-6')

2013-RMSB-
10 (7')

Sample Date: 4/29/2013 03/14/13 03/14/13 03/14/13 03/05/13 03/07/13 03/14/13 03/14/13 1/15/2013 1/15/2013 1/15/2013 03/07/13 5/8/2013 5/8/2013 5/7/2013 5/7/2013 5/7/2013 5/7/2013 5/8/2013 5/8/2013 5/8/2013 5/8/2013

Sample  Depth (feet bgs): Critical 4-5 0-2 4-5 0-2 0-1 4-5 0.5-1.1* 0.5-1.3* 0-0.5 0-0.5 0-0.5 2.6-3.3 2.5-5* 5-6 0-2 2-5 5-6 2-5 1.3-2* 2-3 5-6 7

RAL1 PCL2 (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

4,6-Dinitro-2-methylphenol 0.234 0.700 -- -- -- -- <0.00635 -- -- -- -- -- -- -- < 0.00663 UJL < 0.00695 UJL < 0.00615 UJL < 0.00585 UJL < 0.00648 UJL -- < 0.00609 UJL < 0.00616 UJL < 0.00608 UJL < 0.00669 UJL

4-Bromophenyl phenyl ether 0.268 1.105 -- -- -- -- <0.00362 -- -- -- -- -- -- -- <0.00378 <0.00396 <0.00351 <0.00334 <0.00370 -- <0.00347 <0.00351 <0.00346 <0.00381

4-Chloro-3-methylphenol 226 676 -- -- -- -- <0.0199 -- -- -- -- -- -- -- <0.0207 <0.0217 <0.01920 <0.01830 <0.02030 -- <0.019 <0.0193 <0.019 <0.0209

4-Chloroaniline 1.04 2.33 -- -- -- -- <0.00742 -- -- -- -- -- -- -- <0.00774 <0.00812 <0.00719 <0.00684 <0.00758 -- <0.00712 <0.0072 <0.0071 <0.00781

4-Chlorophenyl phenyl ether 0.154 0.799 -- -- -- -- <0.00229 -- -- -- -- -- -- -- <0.0024 <0.00251 <0.00222 <0.00211 <0.00234 -- <0.0022 <0.00223 <0.0022 <0.00242

4-Nitroaniline 5.40 12.09 -- -- -- -- <0.0142 -- -- -- -- -- -- -- <0.0148 <0.0156 <0.01380 <0.01310 <0.01450 -- <0.0136 <0.0138 <0.0136 <0.015

4-Nitrophenol 4.99 14.91 -- -- -- -- <0.00648 -- -- -- -- -- -- -- <0.00676 <0.00709 <0.00628 <0.00597 <0.00661 -- <0.00621 <0.00628 <0.0062 <0.00682

Acenaphthene 2965 35297 -- -- -- -- <0.00184 -- <0.079 <0.0774 <0.0019 <0.0019 <0.0019 -- <0.00192 <0.00201 <0.00178 <0.00169 <0.00187 -- <0.00176 <0.00178 <0.00176 <0.00193

Acenaphthylene 3782 37164 -- -- -- -- <0.00127 -- <0.0548 <0.0537 <0.0013 <0.0013 <0.0013 -- <0.00133 <0.0014 <0.00124 <0.00117 <0.00130 -- <0.00122 <0.00124 <0.00122 <0.00134

Anthracene 17744 185818 -- -- -- -- <0.00163 -- <0.0702 <0.0688 0.002J <0.0017 0.005J -- <0.0017 <0.00179 <0.00158 <0.00150 <0.00167 -- <0.00156 <0.00158 <0.00156 <0.00172

Benzidine 0.0005 0.0012 -- -- -- -- <0.0115 R -- -- -- -- -- -- -- < 0.012 UJ < 0.0126 UJ < 0.0111 UJL < 0.0106 UJL < 0.0117 UJL -- < 0.011 UJL < 0.0112 UJL < 0.011 UJL < 0.0121 UJL

Benzo[a]anthracene 5.65 23.58 -- -- -- -- <0.00176 -- <0.0757 <0.0742 0.009J 0.0033J 0.0169J -- <0.00184 <0.00193 <0.00171 <0.00162 <0.00180 -- <0.00169 <0.00171 <0.00168 <0.00185

Benzo[a]pyrene 0.564 2.368 -- -- -- -- <0.00205 -- <0.0883 <0.0865 0.0245 0.0194J 0.0323 -- <0.00214 <0.00225 <0.00199 <0.00189 <0.00210 -- <0.00197 <0.00199 <0.00196 <0.00216

Benzo[b]fluoranthene 5.71 23.65 -- -- -- -- <0.00219 -- <0.0943 <0.0924 0.0333J 0.0194J 0.0542 -- <0.00229 <0.0024 <0.00213 <0.00202 <0.00224 -- <0.0021 <0.00213 <0.0021 <0.00231

Benzo[g,h,i]perylene 1780 18582 -- -- -- -- <0.00646 -- <0.278 <0.272 0.0263 0.0202J 0.0336 -- <0.00675 <0.00708 <0.00626 <0.00596 <0.00660 -- <0.0062 <0.00627 <0.00618 <0.00681

Benzo[k]fluoranthene 57.2 237.1 -- -- -- -- <0.0019 -- <0.0817 <0.0801 0.0072J 0.0022J 0.0161J -- <0.00198 <0.00208 <0.00184 <0.00175 <0.00194 -- <0.00182 <0.00184 <0.00182 <0.002

Benzyl alcohol 293 875 -- -- -- -- <0.00743 -- -- -- -- -- -- -- <0.00776 <0.00814 <0.00720 <0.00685 <0.00759 -- <0.00713 <0.00721 <0.00711 <0.00783

bis (2-Chloroisopropyl) ether 9.50 21.28 -- -- -- -- <0.0113 -- -- -- -- -- -- -- <0.0118 <0.0123 <0.01090 <0.01040 <0.01150 -- <0.0108 <0.0109 <0.0108 <0.0119

Bis(2-chloroethoxy)methane 0.588 1.318 -- -- -- -- <0.00181 -- -- -- -- -- -- -- <0.00189 <0.00198 <0.00175 <0.00167 <0.00185 -- <0.00174 <0.00176 <0.00173 <0.00191

Bis(2-chloroethyl)ether 0.105 0.236 -- -- -- -- <0.0021 -- -- -- -- -- -- -- <0.0022 <0.0023 <0.00204 <0.00194 <0.00215 -- <0.00202 <0.00204 <0.00201 <0.00221

Bis(2-ethylhexyl) phthalate 43.2 562.8 -- -- -- -- <0.00684 -- -- -- -- -- -- -- 0.00737 J 0.0652 J 0.01190J 0.00939J 0.365 -- <0.00656 0.0222 J 0.216 <0.00721

Butyl benzyl phthalate 1609 10041 -- -- -- -- <0.00789 -- -- -- -- -- -- -- <0.00824 <0.00864 <0.00765 <0.00727 <0.00806 -- <0.00757 0.01 J 0.0106 J <0.00831

Carbazole 228 512 -- -- -- -- <0.00398 -- -- -- -- -- -- -- <0.00415 <0.00435 <0.00385 <0.00367 <0.00406 -- <0.00381 <0.00386 <0.00381 <0.00419

Chrysene 560 2365 -- -- -- -- <0.0013 -- <0.0559 <0.0548 0.0137 0.0085J 0.0394 -- <0.00136 <0.00142 <0.00126 <0.00120 <0.00133 -- <0.00125 <0.00126 <0.00124 <0.00137

Dibenz(a,h)anthracene 0.549 2.372 -- -- -- -- <0.00463 -- <0.199 <0.195 0.0047 0.0048 0.0386 -- <0.00483 <0.00507 <0.00448 <0.00426 <0.00473 -- <0.00444 <0.00449 <0.00443 <0.00487

Dibenzofuran 266 2725 -- -- -- -- <0.00227 -- -- -- -- -- -- -- <0.00237 0.248 <0.00220 <0.00209 <0.00232 -- <0.00218 <0.0022 <0.00217 <0.00239

Diethyl phthalate 7793 23274 -- -- -- -- <0.0107 -- -- -- -- -- -- -- <0.0112 <0.0118 0.01960J 0.02590J 0.01580J -- <0.0103 0.0381 J 0.0459 J <0.0113

Dimethyl phthalate 3110 9289 -- -- -- -- <0.00623 -- -- -- -- -- -- -- <0.00651 <0.00682 <0.00604 <0.00574 <0.00637 -- <0.00598 <0.00605 <0.00597 <0.00656

Di-n-butyl phthalate 6185 68133 -- -- -- -- <0.0033 -- -- -- -- -- -- -- <0.00345 <0.00361 <0.00320 <0.00304 <0.00337 -- <0.00317 <0.0032 <0.00316 <0.00348

Di-n-octyl phthalate 2578 27253 -- -- -- -- <0.00242 -- -- -- -- -- -- -- <0.00253 <0.00265 <0.00235 <0.00223 <0.00247 -- <0.00232 <0.00235 <0.00232 <0.00255

Fluoranthene 2316 24776 -- -- -- -- <0.00396 -- <0.171 <0.167 0.0198 0.0089 0.0239 -- <0.00414 <0.00434 <0.00384 <0.00365 <0.00405 -- <0.0038 <0.00384 <0.00379 <0.00417

Fluorene 2263 24776 -- -- -- -- <0.00301 -- <0.129 <0.127 0.0031 0.0031 <0.0032 -- <0.00314 0.317 <0.00292 <0.00277 <0.00307 -- <0.00289 <0.00292 <0.00288 <0.00317

Hexachlorobenzene 1.02 6.91 -- -- -- -- <0.00194 -- -- -- -- -- -- -- <0.00202 <0.00212 <0.00188 <0.00179 <0.00198 -- <0.00186 <0.00188 <0.00185 <0.00204

Hexachlorobutadiene 12.0 22.8 -- -- -- -- <0.00245 -- -- -- -- -- -- -- <0.00256 <0.00268 <0.00237 <0.00226 <0.00250 -- <0.00235 <0.00237 <0.00234 <0.00258

Hexachlorocyclopentadiene 7.16 10.18 -- -- -- -- <0.00588 -- -- -- -- -- -- -- <0.00613 <0.00643 <0.00570 <0.00542 <0.00600 -- <0.00564 <0.0057 <0.00562 <0.00619

Hexachloroethane 45.8 191.9 -- -- -- -- <0.00294 -- -- -- -- -- -- -- <0.00307 <0.00322 <0.00285 <0.00271 <0.00301 -- <0.00282 <0.00286 <0.00282 <0.0031

Indeno[1,2,3-cd]pyrene 5.72 23.73 -- -- -- -- <0.00446 -- <0.192 <0.188 0.0427 0.0047 0.0495 -- <0.00466 <0.00488 <0.00432 <0.00411 <0.00456 -- <0.00428 <0.00433 <0.00427 <0.0047

Isophorone 150 336 -- -- -- -- <0.00127 -- -- -- -- -- -- -- <0.00133 <0.0014 <0.00124 <0.00117 <0.00130 -- <0.00122 <0.00124 <0.00122 <0.00134

Naphthalene 124 190 -- -- -- -- <0.00172 -- <0.074 <0.0726 0.0017 0.0018 <0.0018 -- <0.0018 0.963 <0.00167 <0.00159 0.00859J -- <0.00165 <0.00167 0.0659 0.167

Nitrobenzene 17.6 52.5 -- -- -- -- <0.00377 -- -- -- -- -- -- -- <0.00394 <0.00413 <0.00366 <0.00348 <0.00385 -- <0.00362 <0.00366 <0.00361 <0.00397

N-Nitrosodimethylamine 0.002 0.004 -- -- -- -- <0.00534 -- -- -- -- -- -- -- <0.00558 <0.00585 <0.00518 <0.00492 <0.00545 -- <0.00512 <0.00518 <0.00511 <0.00562

N-Nitrosodi-n-propylamine 0.018 0.039 -- -- -- -- <0.00283 -- -- -- -- -- -- -- <0.00295 <0.0031 <0.00274 <0.00261 <0.00289 -- <0.00271 <0.00274 <0.00271 <0.00298

N-Nitrosodiphenylamine 141 316 -- -- -- -- <0.00241 -- -- -- -- -- -- -- <0.00252 <0.00264 <0.00234 <0.00222 <0.00246 -- <0.00231 <0.00234 <0.00231 <0.00254

Pentachlorophenol 0.725 0.916 -- -- -- -- <0.0051 -- -- -- -- -- -- -- <0.00532 <0.00558 <0.00494 <0.00470 <0.00521 -- <0.00489 <0.00495 <0.00488 <0.00537

Phenanthrene 1705 18582 -- -- -- -- <0.00631 -- <0.271 <0.266 0.0083 0.0066 0.0113J -- <0.00659 0.496 <0.00612 <0.00582 <0.00644 -- <0.00605 <0.00612 <0.00604 <0.00664

Phenol 957 2859 -- -- -- -- <0.0054 -- -- -- -- -- -- -- <0.00564 <0.00592 <0.00524 <0.00498 <0.00552 -- <0.00518 <0.00524 <0.00517 <0.00569

Pyrene 1698 18582 -- -- -- -- <0.00233 -- <0.1 <0.0984 0.0158 0.0079 0.0223 -- <0.00244 <0.00255 <0.00226 <0.00215 <0.00238 -- <0.00224 <0.00226 <0.00223 <0.00246

Notes:

1.  1 - Residential Assessment Levels (RALs) are the lower of the TRRP Tier 1 residential TotSoilComb and GWSoilClass3 PCLs for a 30-acre source area (TCEQ, 2012c).

2.  2 - Critical PCLs are the lower of the TRRP commercial-industrial Tier 1 TotSoilComb and Tier 1 GWSoilClass3 PCLs for a 30-acre source area (TCEQ, 2012c). 

3.  RAL exceedances are bolded and critical PCL exceedances are highlighted (no exceedances were observed).

4.  Data Qualifiers (see Section 3.5):  J - estimated result; UJ - estimated result, not detected; UJL - estimated result, not detected, biased low; U - not detected, detected in associated blank; X8 - laboratory not accredited for this analyte.

5.  * - Sub-slab or sub-gabion basket sample; top depth represents the approximate top of soil.

Semivolatile Organic Compounds (Continued)

Former Operating Plant
Frisco Recycling Center
Frisco, Texas Page 2 of 2 Affected Property Assessment Report

Exide APAR Page 175 of 2984



Table 4D.6  Soil Boring Water Samples

Sample ID Sample Date
Cadmium

(mg/L)
Lead

(mg/L)
Comments

2012-RMSA-21 1/5/2012 0.089 0.421 Boring total depth - 2.5 ft bgs

2012-RMSA-41 1/6/2012 0.04 1.68 Boring total depth - 3.5 ft bgs
2012-NDA-1 1/10/2012 0.00079J 0.0192 Boring total depth - 8.0 ft bgs
2012-SL-2 1/10/2012 0.005 U 0.0141 Boring total depth - 8.0 ft bgs
2012-SL-3 1/10/2012 0.005 U <0.0029 Boring total depth - 12.0 ft bgs

Notes:

1.  1 - The RMSA samples represent washwater perched below the concrete slab near the Raw 
          Material Storage Building.
2.  The soil boring water samples were collected in accordance with the Sampling and Analysis 
     Work Plan (CRA, 2011).  Wells were not completed at these locations and the borings were not 
     developed prior to sampling; therefore, comparison to groundwater PCLs is not applicable. 
2.  mg/L - milligrams/Liter.

4.  ft bgs - feet below ground surface.
3.  Data Qualifiers (see Section 3.5):  J = estimated result; U = blank contamination.
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Table 4E  Soil Geochemical Data

Sample Depth pH Sulfate
(feet) std units (mg/kg)

Battery Receiving/Storage Building
2013-BSB-1 (0.9-2) 04/11/13 -- 7.02 --
2013-BSB-1 (2-4) 04/11/13 -- 7.76 --
2013-BSB-1 (4-5) 04/11/13 -- 7.77 --
2013-BSB-1 (6.3-7.7) 04/11/13 -- 7.20 --
2013-BSB-1 (8-10) 04/11/13 -- 7.14 --
2013-BSB-1 (11.6) 04/11/13 -- 7.59 --
2013-BSB-2 (0.9-2) 04/11/13 -- 7.89 --
2013-BSB-2 (2-4) 04/11/13 -- 8.01 --
2013-BSB-2 (4-5) 04/11/13 -- 7.88 --
2013-BSB-2 (8-10) 04/11/13 -- 7.54 --
2013-BSB-2 (11.2) 04/11/13 -- 7.46 --
2013-BSB-3 (0.9-2) 4/10/2013 -- 7.61 --
2013-BSB-3 (2-4) 4/10/2013 -- 8.47 --
2013-BSB-3 (4-5) 4/10/2013 -- 8.13 --
2013-BSB-3 (8-10) 4/10/2013 -- 7.72 --
2013-BSB-3 (11) 4/10/2013 -- 7.87 --
2013-BSB-4 (0.9-2) 4/10/2013 -- 4.44 --
2013-BSB-4 (2-4) 4/10/2013 -- 6.74 --
2013-BSB-4 (4-5) 4/10/2013 -- 7.90 --
2013-BSB-4 (8-10) 4/10/2013 -- 7.64 --
2013-BSB-4 (11) 4/10/2013 -- 8.17 --
2013-BSB-5 (0.9-2)  04/11/13 -- 6.72 --
2013-BSB-5 (0.9-2) Dup 04/11/13 -- 7.18 --
2013-BSB-5 (2-4) 04/11/13 -- 7.66 --
2013-BSB-5 (4-5) 04/11/13 -- 7.86 --
2013-BSB-5 (8-10) 04/11/13 -- 7.22 --
2013-BSB-5 (11.2) 04/11/13 -- 7.61 --
2013-BSB-6 (0.9-2) 04/11/13 -- 8.14 --
2013-BSB-6 (2-4) 04/11/13 -- 7.56 --
2013-BSB-6 (4-5) 04/11/13 -- 9.39 --
2013-BSB-6 (8-10) 04/11/13 -- 7.54 --
2013-BSB-6 (11.1) 04/11/13 -- 7.82 --
2013-BSB-7 (0.9-2) 04/11/13 -- 7.84 --
2013-BSB-7 (2-4) 04/11/13 -- 7.74 --
2013-BSB-7 (4-5) 04/11/13 -- 7.88 --
2013-BSB-7 (8-10) 04/11/13 -- 7.26 --
2013-BSB-7 (11) 04/11/13 -- 7.62 --
2013-BSB-8 (0.9-2) 4/10/2013 -- 6.20 --
2013-BSB-8 (11) 4/10/2013 -- 7.89 --
2013-BSB-8 (2-4) 4/10/2013 -- 4.45 --
2013-BSB-8 (4-5) 4/10/2013 -- 8.13 --
2013-BSB-8 (8-10) 4/10/2013 -- 7.45 --
2013-BSB-9 (0.9-2) 4/10/2013 -- 7.75 --
2013-BSB-9 (0.9-2) Dup 4/10/2013 -- 7.75 --
2013-BSB-9 (2-4) 4/10/2013 -- 7.66 --
2013-BSB-9 (4-5) 4/10/2013 -- 8.00 --

Sample ID Sample Date
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Table 4E  Soil Geochemical Data

Sample Depth pH Sulfate
(feet) std units (mg/kg)

Sample ID Sample Date

Battery Receiving/Storage Building
2013-BSB-9 (8-10) 4/10/2013 -- 7.68 --
2013-BSB-9 (11) 4/10/2013 -- 7.41 --
2013-BSB-10 (0.9-2) 04/11/13 -- 7.54 --
2013-BSB-10 (2-4) 04/11/13 -- 7.92 --
2013-BSB-10 (4-5) 04/11/13 -- 8.05 --
2013-BSB-10 (8-10) 04/11/13 -- 7.26 --
2013-BSB-10 (11.4) 04/11/13 -- 7.42 --
Raw Material Storage Area
2012-RMSA-1(1.5-2.5') 01/06/12 1.5-2.5 7.10 1030
2012-RMSA-2 (0.5-2.5') 01/05/12 0.5-2.5 10.76 6700
2012-RMSA-3(1-3') 01/05/12 1-3 6.83 1820
2012-RMSA-4(1.5-3.5') 01/06/12 1.5-3.5 6.95 1060
Bale Stabilization Area
2013-BSA-6 (0-2') 03/05/13 0-2 8.35 --
2013-BSA-7 (0-2') 03/05/13 0-2 8.03 --
MW-23 (0-0.5') 03/05/13 0-0.5 8.51 --
Crystalization Unit Area
2012 CUFT-1(0-2') 01/06/12 0-2 6.50 7370
2012 CUFT-1(2-4') 01/06/12 2-4 6.82 --
2012 CUFT-2 (0-2') 01/06/12 0-2 6.38 8190
2012 CUFT-2 (2-4') 01/06/12 2-4 6.32 --
2013-CUFT-3 (0-0.5') 03/04/13 0-0.5 -- 8710
2013-CUFT-4 (0-0.5') 03/04/13 0-0.5 -- 7200
2013-CUFT-5 (0-0.5') 03/04/13 0-0.5 -- 56.7
2013-CUFT-6 (0-0.5') 03/04/13 0-0.5 -- 314
2013-CUFT-6 (0-0.5') Dup 03/04/13 0-0.5 -- 294
2013-CUFT-7 (0-0.5') 03/04/13 0-0.5 -- 69.6
2013-CUFT-7A (0-0.5') 03/07/13 0-0.5 -- 371
2013-CUFT-8 (0-0.5') 03/04/13 0-0.5 -- 5400
2013-CUFT-9 (0-0.5') 03/04/13 0-0.5 -- 2960
2013-CUFT-10 (0-0.5') 03/07/13 0-0.5 -- 68.2
Battery Breaker Building
2013-BB-1 (0.9-2) 05/21/13 -- 7.15 --

Notes:
1.  Protective concentration levels (PCLs) are not established for pH or sulfate. 
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Notes:

1.  The Residential Assessment Level (RAL) is the minimum of the TRRP residential

     Tier 1 

Tot

Soil

Comb

 (applicable to surface soil only) and Tier 2  

GW

Soil

Class3

     PCLs for a 30-acre source area (TCEQ, 2012).  The 

Air

Soil

Inh-V

 pathway is not

     applicable to lead or cadmium and was therefore not used to develop RALs.

2.  The critical PCL is the minimum of the TRRP commercial-industrial Tier 1

     

Tot

Soil

Comb

 (applicable to surface soil only) and Tier 2 

GW

Soil

Class3

 PCLs for

     a 30-acre source area (TCEQ, 2012).  The 

Air

Soil

Inh-V

 pathway is not applicable to

     lead or cadmium and was therefore not used to develop critcial PCLs.

3.  Surface Soil = 0-15 feet bgs for residential land use and 0-5 feet bgs for commercial

     -industrial land use; subsurface soil = greater than 15 feet bgs for residential land

     use and greater than 5 feet bgs for commercial-industrial land use.

4.  RAL exceedances are bolded.  Critical PCL exceedances are highlighted and bolded.

5.  Soil samples analyzed for the SIR and APAR investigations (2012-2013) were used

     to delineate affected property boundaries; therefore, only SIR and APAR soil

     sample results are presented.  Historical soil sample data are presented

     in Appendix 17 of this APAR.

6.  Data qualifiers: See Section 3.5.

7.  bgs - Below ground surface.

8.  * - Sub-slab or sub-gabion basket sample; top depth represents the approximate

     top of soil.

9.  "--" - Not analyzed.

10.  Soil samples from borings 2013-BSA-6 and 2013-BSA-7 were analyzed for pH only;

      samples from boring 2012-FWFS-7B were not analyzed because affected property

      was delineated at 2012-FWFS-7A to the north; 2012-NDA-5 was installed for

      delineation of the North Disposal Area boundary, and because slag was encountered

      in this boring a subsequent boring was completed at 2012-NDA-6 (only samples from

      2012-NDA-6 were analyzed).
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Notes:

1. See Figure 4C.1 for cross section locations.

2. Ground surface elevations and creek bed topography are estimated.

            Monitoring well elevations were surveyed by a professional surveyor.

3. Surface soil RALs (0-15 feet bgs):  Pb = 500 mg/kg; Cd = 52 mg/kg.

4. Subsurface soil RALs (greater than 15 feet bgs):  Pb = 27,451 mg/kg; Cd = 2,950 mg/kg.

5. Soil sample results that exceed the applicable RAL are highlighted and bolded.

6. ^ - Soil sample data not available.

7. * - Soil sample results based on historical data (see Appendix 17).

8. Surface water elevations in Stewart Creek inferred from staff gauge elevations measured 4/29/2013.

9. ? - Boundary uncertain.

10. Depths given in feet bgs.

11. MSL - Above mean sea level.

12. “Rubbish” used as defined in 30 TAC 330.3(A)(130).

13. Historical data not used to delineate RAL exceedance zone.

14. Monitoring wells B8N, LMW-7, and B2R either plugged and abandoned or destroyed.

15. Gabion basket present at 0.0 to 1.1 feet bgs at 2013-FWCS-1B.

16. Soil data provided for B1R is from B1N, which was replaced by B1R.

17. Based on historical use, the North Disposal Area, South Disposal Area, and Slag Landfill are

included entirely within the affected property and critical PCLE zone boundaries.

18. Data qualifiers (See Section 3.5)
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D-D'

B-B'
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5.0 GROUNDWATER ASSESSMENT 
 
As detailed in Section 1.3, the uppermost groundwater-bearing unit (GWBU) at the Site is comprised of 
clay-rich colluvial soils lying on top of the Eagle Ford Shale.  As described in Section 2.5 and Appendix 
7, the uppermost GWBU is classified as a Class 3 groundwater resource.  Potential COC impacts to this 
groundwater zone were evaluated through the collection of groundwater samples from thirty-eight 
groundwater monitoring wells, including fourteen monitoring wells installed as part of this 2013 
assessment (MW-21 through MW-31, LMW-21, LMW-22, and PMW-20R), two monitoring wells (MW-
19 and MW-20) installed on the adjacent Exide-owned Undeveloped Buffer Property east of the FOP as 
part of the 2012 SIR per the EPA-approved Work Plan (CRA, 2011), and twenty-two monitoring wells 
installed as part of previous Site investigations.  Three of the newly installed monitoring wells (MW-26, 
MW-27, and MW-29) are located between the former production area and Stewart Creek.  Two 
monitoring wells at the Site (B3R and PMW-19R) were not sampled because either the well produced an 
insufficient volume of water for sampling (B3R) or the well was dry (PMW-19R) during sampling events.    
 

5.1  Derivation of Assessment Levels 
 
Groundwater assessment levels are based on the GWGWClass3 and AirGWInh-V exposure pathways for all 
areas of the Site.  The SWGW exposure pathway is also considered to be complete in areas where there is 
a potential point of discharge of groundwater to surface water (i.e., in the near vicinity of Stewart Creek 
or the North Tributary). The SWGW PCLs were set to SWSW RBELs (i.e., no dilution factor was used) 
because Stewart Creek (and thus the North Tributary) is classified by the TCEQ as an intermittent stream 
(TCEQ, 2011a).  In accordance with that classification and per TCEQ RG-194 (TCEQ, 2012b), the SWSW 
RBELs are based on acute ecological criteria.  The SWSW RBELs were calculated based on a hardness 
value of 106 mg/L for Lake Lewisville (Segment 0823), located approximately 5 miles downstream from 
the Site (Appendix 9).  The groundwater to sediment PCL (SedGW) pathway is not applicable, as 
described in Section 2.6.3. 
 
Delineation of COCs in groundwater was completed using assessment levels established for residential 
land use (RALs) or SWGW PCLs (if applicable).  As presented on Table 5A, groundwater RALs were 
established based on the lowest applicable TRRP Tier 1 residential PCL. 
 

5.2  Nature and Extent of COCs in Groundwater 
 
Samples from all groundwater monitoring wells were analyzed for total and dissolved concentrations of 
the primary COCs of lead and cadmium.  The concentrations of these COCs were compared to applicable 
PCLs, as described in Table 5B.1.  Based on the observation of elevated arsenic and selenium 
concentrations in a sample collected from the Class 2 Landfill leachate collection tank (see Section 3.1.2 
for additional information), groundwater samples from the Class 2 Landfill area were also analyzed for 
total and dissolved concentrations of arsenic and selenium.  Monitoring well MW-27 was installed in the 
near vicinity of the Former Diesel Fuel Tank release area, between the former tank location and Stewart 
Creek (see Figure 5B).  The groundwater sample from MW-27 was analyzed for TPH and PAHs in 
addition to total and dissolved cadmium and lead.  
 
Groundwater sample data from all Site monitoring wells were below applicable PCLs for all COCs 
(Tables 5B.1 through 5B.3).  At monitoring well LMW-9, concentrations of selenium were below the 
RAL but above the SWGW PCL.  TRRP Rules §350.37(i) and §350.51(f) indicate that SWGW PCLs only 
apply to monitoring wells located where there is a potential point of discharge to surface water (the 
groundwater to surface water point of exposure (POE)).  Because LMW-9 is not located at a potential 
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point of discharge to surface water, a direct comparison of the LMW-9 groundwater sample data to SWGW 
PCLs is not appropriate.  LMW-9 is located on the east side of  the Class 2 Landfill.  As shown on the 
groundwater potentiometric surface maps presented in this APAR (Figures 5A.1 through 5A.3), it is 
positioned cross-gradient from the Class 2 Landfill and upgradient from the North Tributary.  LMW-9 is 
located approximately 400 feet from the North Tributary at its closest point and approximately 660 feet 
from the North Tributary in terms of the inferred northeast to southwest groundwater flow path.  
 
An attenuation model was completed to evaluate the potential migration of selenium from LMW-9 to the 
North Tributary.  The attenuation model (documented in Appendix 11) demonstrates that the potential 
migration of selenium from LMW-9 will not result in an exceedance of the SWGW PCL at the North 
Tributary POE.  The result of the attenuation calculation is supported by the fact that SWGW PCL 
exceedances were not detected in groundwater samples from three monitoring wells (LMW-8, LMW-17, 
and LMW-22) located between LMW-9 and the North Tributary.  Based on this evaluation, the selenium 
concentration at LMW-9 is not indicative of a PCL exceedance.  Based on the absence of groundwater 
PCL exceedances, a groundwater affected property is not indicated at the Site.  However, as discussed in 
the Conclusions and Recommendations section of this APAR, future groundwater monitoring at the Site 
is recommended.  
 
Sulfate and TDS were also evaluated in monitoring wells sampled at the Site.  Both parameters were 
analyzed during the SIR investigation per the EPA-approved Work Plan (CRA, 2011).  Per the February 
7, 2013 memorandum issued by the TCEQ (TCEQ, 2013d), sulfate was also analyzed during the APAR 
investigation.  As shown in Table 5C, sulfate and TDS sample concentrations were variable at the Site.  
Variability in these parameters does not appear to be related the proximity to potential source areas.  For 
example, the second highest sulfate concentration (4,040 mg/L) observed was at background well MW-20 
located on the Undeveloped Buffer Property east of the former production area.  Moreover, the sulfate 
concentration in monitoring well MW-31, located in the Battery Receiving/Storage Building and screened 
within an interval where slag was observed, was reported at a much lower concentration of 927 mg/L.   
 
5.3  Nature and Extent of NAPL in Groundwater 
 
NAPL was not observed in groundwater at the Site.  
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Table 5A  Groundwater Residential Assessment Levels

GWGWClass 3 

PCL

AirGWInh-V 

PCL RAL1 MQL

COC (mg/L) (mg/L) (mg/L) (mg/L)
Conc    

(mg/L)

Metals
Arsenic 1.0E+00 -- 1.0E+00 1.0E-02 -- -- -- --
Cadmium 5.0E-01 -- 5.0E-01 5.0E-03 MW-25 7-22 3/19/2013 0.0031J
Lead 1.5E+00 -- 1.5E+00 1.0E-02 B4R 4-9 1/18/2012 0.076 J-
Selenium 5.0E+00 -- 5.0E+00 4.0E-02 LMW-9 9-23 4/12/2013 0.944
TPH
T/R Hydrocarbons: C6-C12 9.8E+01 2.3E+02 9.8E+01 5.0E+00 -- -- -- --
T/R Hydrocarbons: >C12-C28 9.8E+01 9.7E+02 9.8E+01 5.0E+00 -- -- -- --
T/R Hydrocarbons: >C28-C35 9.8E+01 9.7E+02 9.8E+01 5.0E+00 -- -- -- --
T/R Hydrocarbons: C6-C35 -- -- -- 5.0E+00 -- -- -- --
PAHs
1-Methylnaphthalene 3.1E+00 -- 3.1E+00 2.0E-03 MW-27 5-15 04/09/13 0.00138 J
2-Methylnaphthalene 9.8E+00 -- 9.8E+00 1.5E-03 MW-27 5-15 04/09/13 0.000222 J
Acenaphthene 1.5E+02 -- 1.5E+02 1.0E-03 MW-27 5-15 04/09/13 0.00016
Acenaphthylene 1.5E+02 -- 1.5E+02 1.0E-03 -- -- -- --
Anthracene 7.3E+02 -- 7.3E+02 1.0E-03 -- -- -- --
Benzo[a]anthracene 1.3E-01 2.6E+02 1.3E-01 2.0E-03 -- -- -- --
Benzo[a]pyrene 2.0E-02 5.0E+01 2.0E-02 1.5E-03 -- -- -- --
Benzo[b]fluoranthene 1.3E-01 2.1E+02 1.3E-01 2.0E-03 -- -- -- --
Benzo[g,h,i]perylene 7.3E+01 -- 7.3E+01 2.5E-03 -- -- -- --
Benzo[k]fluoranthene 1.3E+00 1.3E+04 1.3E+00 2.0E-03 -- -- -- --
Chrysene 1.3E+01 7.5E+04 1.3E+01 1.5E-03 -- -- -- --
Dibenz(a,h)anthracene 2.0E-02 1.3E+02 2.0E-02 2.5E-03 -- -- -- --
Fluoranthene 9.8E+01 -- 9.8E+01 2.5E-03 -- -- -- --
Fluorene 9.8E+01 -- 9.8E+01 1.5E-03 MW-27 5-15 04/09/13 0.00019 J
Indeno[1,2,3-cd]pyrene 1.3E-01 1.2E+03 1.3E-01 2.0E-03 -- -- -- --
Naphthalene 4.9E+01 4.1E+01 4.1E+01 5.0E-03 MW-27 5-15 04/09/13 0.00152 J
Phenanthrene 7.3E+01 -- 7.3E+01 1.5E-03 -- -- -- --
Pyrene 7.3E+01 -- 7.3E+01 2.0E-03 -- -- -- --

1.  1 - The Residential Assessment Level  (RAL) is the lower of the TRRP Tier 1 residential  GWGWClass3 and AirGWInh-V PCLs (TCEQ, 2012c).  

          Per TRRP-24, the SWGW PCL also applies (to dissolved-phase COCs) for monitoring wells in locations where there is a potential 

          point of discharge of groundwater to surface water (i.e., in the near vicinity of Stewart Creek or the North Tributary).  SWGW PCLs  

          and RALs are presented in Tables 5B.1 through 5B.3 for comparison with Site groundwater data.
2.  Data qualifiers (see Section 3.5):  J - estimated result; J- - estimated result, biased low.
3.  MQL values that exceed the RAL are highlighted (exceedances not observed).
4.  Maximum sample concentrations that exceed RALs are hightlighted and bolded (no exceedances observed).
5.  "--" - Not applicable.

Maximum Concentration Detected

Sample ID
Sample 

Date

Screen 
Depth (feet 

bgs) 
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Table 5B.1  Groundwater Data Summary - Cadmium and Lead 

Cadmium
(mg/L)

Lead
(mg/L)

Cadmium
(mg/L)

Lead
(mg/L)

0.5 1.5 0.5 1.5

NA NA 0.00908 0.0688
B1R 49.5-59.5 3/22/2013 0.0004J 0.0036J 0.0004J <0.0029

B3R 4-14 1/16/2012

3/18/2013 --4 --4 --4 --4

B4R 4-9 1/18/2012 0.00062J 0.076 -J --4 --4

3/19/2013 0.0015J 0.0081J 0.0017J 0.0058J

B5N 6.5-16.5 1/17/2012 <0.00035 <0.0029 <0.00035 <0.0029
3/22/2013 <0.00035 <0.0029 <0.00035 <0.0029

B7N 14-24 3/18/2013 <0.00035 <0.0029 <0.00035 <0.0029

B9N 7-17 4/10/2013 <0.00035 <0.0029 <0.00035 <0.0029

field duplicate 4/10/2013 <0.00035 <0.0029 <0.00035 <0.0029

MW-10 7-17 3/18/2013 0.0012J 0.0076J 0.0013J 0.003J

MW-11 7-17 4/9/2013 <0.00035 <0.0029 <0.00035 <0.0029

MW-12 8-18.5 1/16/2012 <0.00035 <0.0029 <0.00035 <0.0029

3/13/2013 0.00103J 0.0029J <0.00035 <0.0029

MW-13 12-22 1/16/2012 <0.00035 <0.0029 <0.00035 <0.0029

3/13/2013 <0.00035 <0.0029 <0.00035 <0.0029

MW-14 7-17 1/16/2012 <0.00035 0.00311J <0.00035 <0.0029

3/13/2013 <0.00035 <0.0029 0.0007J <0.0029

MW-15 12-22 4/10/2013 <0.00035 <0.0029 <0.00035 <0.0029

MW-16 67.5-77.5 1/17/2012 <0.00035 <0.0029 <0.00035 <0.0029

4/9/2013 <0.00035 0.0044J <0.00035 0.0039J

MW-16S 7-17 1/17/2012 <0.00035 <0.0029 <0.00035 0.00299J

4/9/2013 0.0012J 0.005J 0.0007J 0.0041J

MW-17 7-17 1/18/2012 <0.00035 0.00411J <0.00035 0.0029 UJ

3/22/2013 0.0004J <0.0029 <0.00035 <0.0029

MW-18 5.5-15.5 1/17/2012 <0.00035 <0.0029 <0.00035 <0.0029

Dup 1/17/2012 <0.00035 <0.0029 <0.00035 <0.0029

3/18/2013 <0.00035 <0.0029 <0.00035 <0.0029

MW-19* 7-22 1/17/2012 <0.00035 <0.0029 <0.00035 <0.0029

MW-20* 7-22 1/18/2012 <0.00035 <0.0029 --4 --4

MW-21 3-13 4/9/2013 0.0005J <0.0029 0.0005J <0.0029

MW-22 3-13 4/9/2013 0.0029J 0.0063J 0.0029J 0.004J

MW-23 4.5-19.5 3/19/2013 <0.00035 <0.0029 <0.00035 <0.0029

MW-24 14-29 3/18/2013 <0.00035 0.0038J <0.00035 0.0054J

MW-25 7-22 3/19/2013 0.0031J 0.0064J 0.003J 0.0074J

MW-26 5-15 4/9/2013 0.0006J <0.0029 0.0004J <0.0029

MW-27 5-15 4/9/2013 0.001J 0.0029J 0.0009J 0.0035J

MW-28* 5-20 3/21/2013 <0.00035 <0.0029 <0.00035 <0.0029

MW-29 4.5-14.5 4/9/2013 0.0015J <0.0029 0.0014J <0.0029

MW-30 12-32 4/10/2013 <0.00035 0.0031J <0.00035 <0.0029

MW-31 8-23 5/13/2013 <0.00035 <0.0029 <0.00035 <0.0029

P-1 10-20 4/9/2013 <0.00035 <0.0029 <0.00035 <0.0029

P-2 10-20 3/19/2013 0.0012J 0.005J 0.0014J 0.005J

LMW-5 7-21 3/13/2013 < 0.00035 < 0.0029 < 0.00035 UJ < 0.0029

LMW-8 7-21 3/13/2013 < 0.00035 < 0.0029 < 0.00035 UJ < 0.0029

LMW-9 9-23 3/13/2013 < 0.00035 < 0.0029 < 0.00035 UJ < 0.0029

LMW-17 10-20 3/12/2013 < 0.00035 < 0.0029 < 0.00035 < 0.0029

Screen Interval 
(ft bgs)

Dry

RAL1

SWGW PCL2

Well ID Sample Date
DissolvedTotal
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Table 5B.1  Groundwater Data Summary - Cadmium and Lead 

Cadmium
(mg/L)

Lead
(mg/L)

Cadmium
(mg/L)

Lead
(mg/L)

0.5 1.5 0.5 1.5

NA NA 0.00908 0.0688

Screen Interval 
(ft bgs)

RAL1

SWGW PCL2

Well ID Sample Date
DissolvedTotal

LMW-21 10-25 3/12/2013 < 0.00035 < 0.0029 < 0.00035 < 0.0029

field duplicate 3/12/2013 < 0.00035 < 0.0029 < 0.00035 < 0.0029

LMW-22 5-20 3/13/2013 < 0.00035 < 0.0029 < 0.00035 UJ < 0.0029

LMW-193 ND 1/18/2012 <0.00035 <0.0029 <0.00035 <0.0029

PMW-19R3 4-19 3/12/2013

4/12/2013

PMW-20R3 10-25 3/12/2013 < 0.00035 < 0.0029 < 0.00035 UJ < 0.0029

Notes:

1.  1 - The Residential Assessment Level  (RAL) is the the TRRP Tier 1 residential  GWGWClass3 PCL (AirGWInh-V PCL not applicable).  

2.  2 -   SWGW PCL conservatively set at the SWSW RBEL (i.e., no dilution factor).  SWSW RBEL based on acute ecological criteria for Stewart Creek 
            and the North Tributary (intermittent streams).  Cadmium and lead RBELs calculated based on a hardness value of 106 mg/L for Lake 

            Lewisville, Segment 0823.  Per TRRP-24, specific aquatic life criteria for cadmium and lead apply to dissolved rather than total concentrations 

           since the dissolved  phase represents the bioavailable form.  Also per TRRP-24, the SWGW PCL also applies to monitoring wells where there is a 

           potential point of discharge of groundwater to surface water (i.e., in the near vicinity of Stwart Creek or the North Tributary).    

3.  3 -  Wells PMW-19R and PMW-20R are replacement wells for LMW-19 and PMW-20, respectively.  LMW-19 and PMW-20 were plugged and 

           replaced in February 2013 due to absence of boring logs and well construction data.

4.  4 - Well did not yield sufficient volume of water for sample analysis.

5.  * - Well located on Undeveloped Buffer Property.  MW-19 and MW-20 were installed and sampled as part of the 2012 SIR per the 

           Sampling and Analysis Work Plan (CRA, 2011) as background monitoring wells.

6.  Samples for dissolved analysis field filtered with either a 10 micron filter (2012 samples) or 0.45 micron filter (2013 samples) (see Section 3.3.2).

7.  Data qualifiers (see Section 3.5):  J - estimated result; J- - estimated result, biased low; UJ - estimated result, not detected.

8.  PCL exceedances are highlighted and bolded (no exceedances were detected).

9.  ND - Data not available.

Dry

Dry
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Table 5B.2  Groundwater Data Summary - Arsenic and Selenium

Arsenic
(mg/L)

Selenium
(mg/L)

Arsenic
(mg/L)

Selenium
(mg/L)

1.0 5.0 1.0 5.0

NA NA 0.34 0.02
LMW-5 7-21 3/13/2013 < 0.00328 < 0.00417 < 0.00328 <0.00417 UJ
LMW-8 7-21 3/13/2013 < 0.00328 0.0104 J < 0.00328 0.0057 J

4/12/2013 -- 0.0055 J -- 0.0056 J

LMW-9 9-23 3/13/2013 < 0.00328 0.4914 < 0.00328 0.4894

4/12/2013 -- 0.9444 -- 0.8444

LMW-17 10-20 3/12/2013 < 0.00328 < 0.00417 < 0.00328 < 0.00417
LMW-21 10-25 3/12/2013 < 0.00328 < 0.00417 < 0.00328 < 0.00417
field duplicate 3/12/2013 < 0.00328 < 0.00417 < 0.00328 < 0.00417

4/11/2013 -- < 0.00417 -- < 0.00417
LMW-22 5-20 3/13/2013 < 0.00328 < 0.00417 < 0.00328 < 0.00417

LMW-193 ND 1/18/2012 -- -- -- --

MW-28 5-20 3/21/2013 < 0.00328 < 0.00417 < 0.00328 <0.00417 UJ

PMW-19R3 4-19 3/12/2013

4/12/2013

PMW-20R3 10-25 3/12/2013 < 0.00328 0.00931 J < 0.00328 0.00509 J

4/11/2013 -- 0.009 J -- 0.0073 J
Notes:

1.  1 - The Residential Assessment Level  (RAL) is the the TRRP Tier 1 residential  GWGWClass3 (
AirGWInh-V PCL not applicable).  

2.  2 -   SWGW PCL conservatively set at the SWSW RBEL (i.e., no dilution factor).  SWSW RBEL based on acute ecological criteria for Stewart Creek 
            and the North Tributary (intermittent streams).  Cadmium and lead RBELs calculated based on a hardness value of 106 mg/L for Lake 

            Lewisville, Segment 0823.  Per TRRP-24, specific aquatic life criteria for cadmium and lead apply to dissolved rather than total concentrations 

           since the dissolved  phase represents the bioavailable form.  Also per TRRP-24, the SWGW PCL also applies to monitoring wells where there is a 

           potential point of discharge of groundwater to surface water (i.e., in the near vicinity of Stwart Creek or the North Tributary).    
3.  3 -  Wells PMW-19R and PMW-20R are replacement wells for LMW-19 and PMW-20, respectively.  LMW-19 and PMW-20 were plugged and 

           replaced in February 2013 due to absence of boring logs and well construction data.

4.  4 - LMW-9 is not located at a potential point of discharge to surface water; therefore, a direct comparison of the LMW-9 data to SWGW PCLs is not 

         applicable.  An attenuation evaluation (see Appendix 11) for the potential migration of selenium from this well to the North Tributary 

         demonstrates that the potential migration of selenium from LMW-9 will not result in an exceedance of the SWGW PCL at the North Tributary POE.
5.  Samples for dissolved analysis field filtered with either a 10 micron filter (2012 samples) or 0.45 micron filter (2013 samples) (see Section 3.3.2).

6.  PCL exceedances are highlighted and bolded (no exceedances were observed).
7.  "--" - not analyzed.
8.  ND - data not available
9.  Data qualifiers (see Section 3.5):  J - estimated result; UJ - estimated result, not detected.

RAL1

DRY

DRY

Well ID
Screen Interval 

(ft bgs)
Sample Date

Total Metals Dissolved Metals

SWGW PCL2
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Table 5B.3  Groundwater Data Summary - Total Petroleum Hydrocarbons and Polycyclic Aromatic Hydrocarbons

Sample ID: Minimum of Minimum of Acute3 Contact3 MW-27

Sample Date: TRRP Tier 1 Residential TRRP Tier 1 C/I Aquatic Recreation 04/09/13

Screen  Depth (feet bgs): GWGWClass 3 and Air GW Inh-V
GWGWClass 3 and Air GW Inh-V Receptor Receptor Critical 5-15

PCLs PCLs SWGW PCL SWGW PCL RAL1 PCL2 (mg/L)

C6-C12 98 292 -- -- 98 292 <0.808
>C12-C28 98 292 -- -- 98 292 <0.935
>C28-C35 98 292 -- -- 98 292 <0.935
C6-C35 -- -- -- -- -- -- <1.52

Polycyclic Aromatic Hydrocarbons 
1-Methylnaphthalene 3.1 7.0 -- 4.8 3.1 4.8 0.00138 J, X7
2-Methylnaphthalene 9.8 29.2 0.38 0.28 0.28 0.28 0.000222 J
Acenaphthene 147 438 -- 2.4 2.4 2.4 0.000156 J
Acenaphthylene 147 438 -- 3.3 3.3 3.3 <0.00006
Anthracene 733 2190 0.0018 10.7 0.0018 0.0018 <0.00005
Benzo[a]anthracene 0.13 0.28 0.21 -- 0.13 0.21 <0.00008
Benzo[a]pyrene 0.02 0.02 -- -- 0.02 0.02 <0.00008
Benzo[b]fluoranthene 0.13 0.28 -- -- 0.13 0.28 <0.00007
Benzo[g,h,i]perylene 73 219 -- -- 73 219 <0.00008
Benzo[k]fluoranthene 1.3 2.8 -- -- 1.3 2.8 <0.00009
Chrysene 13 28 0.207 -- 0.207 0.207 <0.00008
Dibenz(a,h)anthracene 0.020 0.028 0.149 -- 0.020 0.028 <0.00008
Fluoranthene 98 292 -- -- 98 292 <0.00007
Fluorene 98 292 0.064 2.1 0.064 0.064 0.00019 J
Indeno[1,2,3-cd]pyrene 0.13 0.28 -- -- 0.13 0.28 <0.00007
Naphthalene 41 57 1.5 2.55 1.5 1.5 0.00152 J
Phenanthrene 73 219 0.030 1.07 0.030 0.030 <0.00006
Pyrene 73 219 0.206 -- 0.206 0.206 <0.00011

1.  1 - Residential Assessment Levels (RALs) are the minimum of the TRRP residential Tier 1 GWGWClass3 and AirGWInh-V PCLs, or applicable SWGW PCLs. 

2.  2 - Critical PCLs are the minimum of the TRRP commercial-industrial Tier 1 GWGWClass3 and AirGWInh-V PCLs, or applicable SWGW PCLs.

3.  3 - See Appendix 9 for development of SWGW PCLs.
4.  RAL exceedances are bolded and critical PCL exceedances are highlighted (no exceedances were observed).

6.  "--" - Not applicable.
7.  All values in mg/L.

Total Petroleum Hydrocarbons TX1005

5.  Data qualifiers (see Section 3.5): J - estimated result; X7 - TCEQ does not offer lab accreditation for this analyte analyzed by EPA Method 8270.
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Table 5C  Groundwater Geochemical Data Summary

B4R 1/18/2012 4-9 178 1170
3/19/2013 953 --

B1R 3/22/2013 49.5-59.5 18 --
B5N 1/17/2012 6.5-16.5 889 1550

3/22/2013 946 --
B7N 3/18/2013 14-24 1820 --
B9N 4/10/2013 7-17 720 --
field duplicate 4/10/2013 726 --
MW-10 3/18/2013 7-17 753 --
MW-11 4/9/2013 7-17 281 --
MW-12 1/16/2012 8-18.5 2520 1960
MW-12 4/9/2013 2490 --
MW-13 1/16/2012 12-22 1200 2230

4/9/2013 1020 --
MW-14 1/16/2012 7-17 2630 4180

4/9/2013 2560 --
MW-15 4/10/2013 12-22 736 --
MW-16 1/17/2012 67.5-77.5 298 1380

4/9/2013 276 --
MW-16S 1/17/2012 7-17 1080 7980

4/9/2013 1270 --
MW-17 1/18/2012 7-17 1590 3140

3/22/2013 1510 --
MW-18 1/17/2012 5-15.5 453 1040
Dup 1/17/2012 455 1220

3/18/2013 298 --
MW-19 1/17/2012 7-22 854 1760
MW-20 1/18/2012 7-22 4040 6020
MW-21 4/9/2013 3-13 2010 --
MW-22 4/9/2013 3-13 2180 --
MW-23 3/19/2013 4.5-19.5 2090 --
MW-24 3/18/2013 14-29 1640 --
MW-25 3/19/2013 7-22 3700 --
MW-26 4/9/2013 5-15 2480 --
MW-27 4/9/2013 5-15 1530 --
MW-28 4/12/2013 5-20 174 --
MW-29 4/9/2013 4.5-14.5 4260 --
MW-30 4/10/2013 12-32 711 --
MW-31 5/13/2013 8-23 927 --
P-1 4/9/2013 10-20 169 --
P-2 3/19/2013 10-20 2560 --
LMW-5 4/12/2013 7-21 157 --
LMW-8 3/13/2013 7-21 130 --
LMW-9 4/12/2013 9-23 1770 --
LMW-17 4/11/2013 10-20 142 --
LMW-21 4/11/2013 6-25 406 --
LMW-22 4/12/2013 5-20 99 --
LMW-19 1/18/2012 ND 813 3160
PMW-20R 4/11/2013 10-25 268 --

Notes:
1.  ND - Data not available.
2.  "--" - Not analyzed.

Sulfate
(mg/L)

TDS
(mg/L)

Well ID
Sample 

Date
Screen Interval 

(ft bgs)
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Table 5D  Groundwater Measurements

TOC 
Elevation

Screen 
Interval Measurement

Depth to 
Groundwater

Groundwater 
Elevation

Well ID (ft msl) (ft bgs) Date (ft btoc) (ft msl)
Former Operating Plant Wells
B1R 682.72 49.5-59.5 12/13/11 3.62 679.10

01/16/12 3.74 678.98
02/13/12 1.87 680.85
03/11/13 4.64 678.08
04/05/13 4.52 678.20
04/29/13 4.81 677.91

B3R 650.23 4-14 12/13/11 DRY DRY
01/16/12 DRY DRY
02/13/12 9.41 640.82
03/11/13 14.92 635.31
04/05/13 14.96 635.27
04/29/13 12.96 637.27

B4R 664.58 4-9 12/13/11 8.67 655.91
01/16/12 8.01 656.57
02/13/12 11.89 652.69
03/11/13 7.66 656.92
04/05/13 7.57 657.01
04/29/13 8.79 655.79

B5N 631.43 6.5-16.5 12/13/11 9.95 621.48
01/16/12 9.91 621.52
02/13/12 9.76 621.67
03/11/13 9.72 621.71
04/05/13 9.68 621.75
04/29/13 10.04 621.39

B7N 645.60 14-24 12/13/11 NM NM
01/16/12 13.84 631.76
02/13/12 13.09 632.51
03/11/13 14.33 631.27
04/05/13 14.31 631.29
04/29/13 14.52 631.08

B9N 640.69 7-17 12/13/11 7.31 633.38
01/16/12 8.78 631.91
02/13/12 8.84 631.85
03/11/13 8.39 632.30
04/05/13 8.76 631.93
04/29/13 9.06 631.63

LMW-1 638.74 5-20 04/29/13 9.14 629.60
LMW-2 641.01 6-21 04/29/13 11.12 629.89
LMW-3 639.78 6-16 04/29/13 12.08 627.70
LMW-4 639.15 12-22 04/29/13 11.69 627.46
LMW-5 643.27 7-21 03/11/13 17.69 625.58

04/05/13 17.02 626.25
04/29/13 17.29 625.98
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Table 5D  Groundwater Measurements

TOC 
Elevation

Screen 
Interval Measurement

Depth to 
Groundwater

Groundwater 
Elevation

Well ID (ft msl) (ft bgs) Date (ft btoc) (ft msl)

Former Operating Plant Wells (Continued)
LMW-8 645.57 7-21 03/11/13 14.93 630.64

04/05/13 14.52 631.05
04/29/13 14.63 630.94

LMW-9 660.48 9-23 03/11/13 16.24 644.24
04/05/13 20.21 640.27
04/29/13 22.14 638.34

LMW-17 646.34 10-20 03/11/13 18.52 627.82
04/05/13 18.34 628.00
04/29/13 16.81 629.53

LMW-21 648.28 10-25 03/11/13 20.11 628.17
04/05/13 19.29 628.99
04/29/13 19.62 628.66

LMW-22 646.99 5-20 03/11/13 17.18 629.81
04/05/13 16.93 630.06
04/29/13 17.16 629.83

MW-10 644.82 7-17 12/13/11 8.76 636.06
01/16/12 8.71 636.11
02/13/12 6.64 638.18
03/11/13 8.71 636.11
04/05/13 8.63 636.19
04/29/13 8.37 636.45

MW-11 626.54 7-17 12/13/11 8.62 617.92
01/16/12 19.61 606.93
02/13/12 7.73 618.81
03/11/13 5.94 620.60
04/05/13 7.64 618.90
04/29/13 9.13 617.41

MW-12 635.16 8-18.5 12/13/11 8.54 626.62
01/16/12 8.62 626.54
02/13/12 8.14 627.02
03/11/13 8.22 626.94
04/05/13 8.17 626.99
04/29/13 8.47 626.69

MW-13 637.08 12-22 12/13/11 15.75 621.33
01/16/12 15.83 621.25
02/13/12 15.57 621.51
03/11/13 15.42 621.66
04/05/13 15.33 621.75
04/29/13 15.79 621.29

MW-14 631.01 7-17 12/13/11 5.88 625.13
01/16/12 5.94 625.07
02/13/12 5.79 625.22
03/11/13 5.81 625.20
04/05/13 5.74 625.27
04/29/13 6.03 624.98
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Table 5D  Groundwater Measurements

TOC 
Elevation

Screen 
Interval Measurement

Depth to 
Groundwater

Groundwater 
Elevation

Well ID (ft msl) (ft bgs) Date (ft btoc) (ft msl)

Former Operating Plant Wells (Continued)
MW-15 626.58 12-22 12/13/11 12.08 614.50

01/16/12 12.13 614.45
02/13/12 6.83 619.75
03/11/13 11.53 615.05
04/05/13 10.97 615.61
04/29/13 10.62 615.96

MW-16 628.88 67.5-77.5 12/13/11 10.26 618.62
01/16/12 10.33 618.55
02/13/12 10.92 617.96
03/11/13 9.67 619.21
04/05/13 9.61 619.27
04/29/13 10.01 618.87

MW-16S 628.00 7-17 12/13/11 9.05 618.95
01/16/12 9.12 618.88
02/13/12 8.67 619.33
03/11/13 8.92 619.08
04/05/13 8.84 619.16
04/29/13 9.22 618.78

MW-17 629.00 7-17 12/13/11 8.55 620.45
01/16/12 8.62 620.38
02/13/12 8.28 620.72
03/11/13 8.29 620.71
04/05/13 8.27 620.73
04/29/13 8.71 620.29

MW-18 633.00 5.5-15.5 12/13/11 1.86 631.14
01/16/12 1.96 631.04
02/13/12 1.86 631.14
03/11/13 2.53 630.47
04/05/13 2.51 630.49
04/29/13 3.19 629.81

MW-21 635.99 3-13 03/11/13 3.24 632.75
04/05/13 3.17 632.82
04/29/13 4.39 631.60

MW-22 636.89 3-13 03/11/13 3.71 633.18
04/05/13 3.62 633.27
04/29/13 4.59 632.30

MW-23 644.15 4.5-19.5 03/11/13 7.13 637.02
04/05/13 7.04 637.11
04/29/13 7.34 636.81

MW-24 642.96 14-29 03/11/13 21.77 621.19
04/05/13 21.72 621.24
04/29/13 22.26 620.70

MW-25 635.85 7-22 03/11/13 12.29 623.56
04/05/13 11.71 624.14
04/29/13 11.39 624.46
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Table 5D  Groundwater Measurements

TOC 
Elevation

Screen 
Interval Measurement

Depth to 
Groundwater

Groundwater 
Elevation

Well ID (ft msl) (ft bgs) Date (ft btoc) (ft msl)

Former Operating Plant Wells (Continued)
MW-26 631.93 5-15 03/11/13 9.98 621.95

04/05/13 9.52 622.41
04/29/13 9.21 622.72

MW-27 633.42 5-15 03/11/13 6.03 627.39
04/05/13 5.92 627.50
04/29/13 5.64 627.78

MW-29 633.51 4.5-14.5 03/11/13 13.08 620.43
04/05/13 6.96 626.55
04/29/13 6.56 626.95

MW-30 645.48 12-32 04/05/13 11.47 634.01
04/29/13 11.26 634.22

MW-31 636.71 8-23 05/13/13 10.58 626.13
P-1 647.24 10-20 12/13/11 11.54 635.70

01/16/12 11.47 635.77
02/13/12 9.89 637.35
03/11/13 13.91 633.33
04/05/13 13.91 633.33
04/29/13 13.72 633.52

P-2 643.55 10-20 12/13/11 15.91 627.64
01/16/12 15.94 627.61
02/13/12 14.31 629.24
03/11/13 16.34 627.21
04/05/13 16.31 627.24
04/29/13 15.44 628.11

PMW-19 678.74 12/13/11 NM NM
01/16/12 16.67 662.07
02/13/12 18.27 660.47

PMW-19R 681.79 4-19 03/11/13 DRY DRY
04/05/13 DRY DRY
04/29/13 DRY DRY

PMW-20R 648.09 10-25 03/11/13 18.91 629.18
04/05/13 19.06 629.03
04/29/13 19.16 628.93

Undeveloped Buffer Property Wells
MW-19 653.34 7-22 01/16/12 18.59 634.75

02/13/12 11.73 641.61

03/11/13 12.81 640.53
04/05/13 12.87 640.47
04/29/13 12.51 640.83

MW-20 644.70 7-22 01/16/12 24.02 620.68
02/13/12 12.79 631.91
03/11/13 16.34 628.36
04/05/13 16.31 628.39
04/29/13 14.59 630.11
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Table 5D  Groundwater Measurements

TOC 
Elevation

Screen 
Interval Measurement

Depth to 
Groundwater

Groundwater 
Elevation

Well ID (ft msl) (ft bgs) Date (ft btoc) (ft msl)

Undeveloped Buffer Property Wells (Continued)
MW-28 642.91 5-20 03/11/13 14.81 628.10

04/05/13 14.68 628.23
04/29/13 13.67 629.24

MW-31 636.71 8-23 05/10/13 10.46 626.25
VCP-MW-1 655.88 2.5-10 03/11/13 12.81 643.07

04/05/13 12.80 643.08
04/29/13 12.81 643.07

VCP-MW-2 631.16 5-15 03/11/13 12.17 618.99
04/05/13 11.79 619.37
04/29/13 11.26 619.90

VCP-MW-3 634.06 5-15 03/11/13 13.99 620.07
04/05/13 13.72 620.34
04/29/13 13.74 620.32

VCP-MW-4 635.43 5-15 03/11/13 7.18 628.25
04/05/13 6.74 628.69
04/29/13 6.91 628.52

VCP-MW-5 643.97 5-20 03/11/13 15.31 628.66
04/05/13 15.27 628.70
04/29/13 14.44 629.53

VCP-MW-6 644.71 5-20 03/11/13 16.32 628.39
04/05/13 16.49 628.22
04/29/13 16.04 628.67

VCP-MW-7 685.18 2.5-10 04/29/13 DRY DRY
VCP-MW-8 651.02 6-16 04/29/13 12.40 638.62
VCP-MW-9 666.96 2.5-20 04/29/13 13.82 653.14
VCP-MW-10 669.74 2.5-15 04/29/13 13.21 656.53
VCP-MW-11 672.73 2.5-15 04/29/13 DRY DRY
Stewart Creek Staff Gauges

Staff Gauge ID

Zero 
Elevation 
(feet amsl)

Surface Water 
Measurement (feet 

above zero)

Surface Water 
Elevation (feet 

amsl)

Staff Gauge No. 1 627.75 0.25 628.00
0.32 628.07

(re-surveyed 5/16/13) 627.62 0.28 627.90
-0.20 627.42

Staff Gauge No. 2 613.75 0.09 613.84
0.46 614.21

(re-surveyed 5/16/13) 613.53 0.24 613.77
-0.15 613.38

Notes:
1.  bgs - below ground surface.
2.  msl - above mean sea level.
3.  btoc - below top of casing.
4.  NM - not measured.
5.  Stewart Creek staff gauges were re-surveyed on May 16, 2013 as a result of displacement that
     occurred since the previous survey event in 2012 due to a storm event.

04/29/13

Measurement Date

04/05/13

01/17/12
02/13/12
04/05/13

01/17/12
02/13/12

04/29/13
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Notes:

1.  Wells MW-16 and B1R are screened entirely

     in Eagle Ford Shale, and were not used

     to construct potentiometric contours.

2.  Surface water Staff Gauges were not

     monitored during the water level measurement

     event.

3.  NM - not measured.

4.  At the time of this water measurement event,
     monitoring wells MW-30, MW-31, and VCP-MW-7
     through VCP-MW-11 had not yet been installed.
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6.0  SURFACE WATER ASSESSMENT AND CRITICAL PCL 
DEVELOPMENT 

 
6.1 Type of Surface Water and Applicable Water Quality Criteria 
 
Stewart Creek in the area of the FOP is classified by TCEQ as an intermittent stream (TCEQ, 2011a).  It 
is believed that much of the base flow in the creek is from surface runoff from residential and commercial 
irrigation systems in the neighborhoods of Frisco in the upstream portion of the watershed.  Further 
discussion of Stewart Creek and the North Tributary, and photographs of these streams, are provided in 
Figure 2B and in the SLERA (Section 9).  The critical surface water PCL used for decision-making 
purposes for both cadmium and lead is the lower value between the human health contact recreation PCL 
and the acute ambient water quality criteria.  Both criteria are important when evaluating potential 
impacts in intermittent streams.  The human health PCLs are based on a recreational exposure scenario 
whereby surface water is routinely contacted via incidental ingestion and dermal contact as described in 
TCEQ’s TRRP-24 Guidance Document (TCEQ, 2007).   
 
6.2 Surface Water Risk-Based Exposure Levels (RBELs) for Human Health and Aquatic Life 

Protection 
 
Table 6A provides a summary of the numerous RBELs and PCLs potentially applicable for surface water 
exposure pathways.  TRRP-24 (TCEQ, 2007) details the process for determining the surface water risk-
based exposure limit (SWRBEL).  For aquatic life and human health protection, the SWRBEL is equivalent 
to the surface water exposure pathway PCL (SWSW).  Per the guidance, the source medium and the 
exposure medium is the surface water, and the receptors are aquatic biota and humans that are directly or 
indirectly exposed to COCs in surface water.  Many of the potential RBEL and PCL values are provided 
in the Texas Surface Water Quality Standards (TCEQ, 2012b), while others for non-typical uses such as 
contact recreation have been developed by the TCEQ based on default assumptions.  In accordance with 
TRRP-24 (TCEQ, 2007), because Stewart Creek is an intermittent stream (and thus not a sustainable 
fishery) and is not used as a primary drinking water source, neither the water/fish ingestion nor the fish 
ingestion pathways are complete.  As such, and consistent with discussions with TCEQ personnel in the 
February 2013 meetings described previously, the RBEL used in this evaluation is based on exposure 
assumptions for a contact recreation scenario since this pathway is potentially complete.  Appendix 9 
provides additional discussion on the derivation of a contact recreation PCL for lead since there is not a 
value provided by TCEQ for this compound.  Due to the intermittent classification of Stewart Creek, 
acute aquatic water criteria were used in the comparison to Site data to protect aquatic biota in accordance 
with TRRP-24 (TCEQ, 2007) guidance for intermittent streams.   

 
6.3 Nature and Extent of COCs in Surface Water 
 
Table 6B summarizes the analytical results for the fifteen Stewart Creek and ten North Tributary surface 
water samples while Figure 6A shows the concentrations by sample location.  Because human and 
ecological receptors have the potential to contact surface water, the surface water data were compared to 
conservative screening levels (i.e., PCLs) that were developed to be protective of these potential exposure 
scenarios and pathways. 
 
6.4 Critical PCL for Surface Water 
 
The ecological PCLs derived for cadmium and lead were lower than the human health PCLs for those 
metals (see Table 6B), and are therefore, the critical PCLs.  The ecological PCLs were derived to be 
protective of acute aquatic life, and were calculated per TCEQ guidance (TCEQ, 2006) using a hardness 
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Frisco, Texas 

value for the nearest classified downstream segment.  A hardness value of 106 mg/L for Segment 0823 
was used per TCEQ guidance (2012b).   
 
While total and dissolved metals concentrations were measured in surface water samples, the TRRP 
screening criteria are only applicable to dissolved concentrations (TCEQ, 2012b), and thus only dissolved 
concentration data were used for comparison to the critical surface water PCLs.  None of the measured 
concentrations exceeded the acute aquatic life value as listed in Table 6B and all were far below the 
human health-based PCLs.  
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Table 6A Surface Water Critical PCLs

(SWSWHH)
Water Contact  Wildlife

Background MQL and fish Fish only Recreation Acute3 Chronic receptors Max Rep4

COC (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Cadmium NA 0.005 NC NC 0.149 0.00908 NC NC 0.002J 0.002J

Lead NA 0.01 NC NC 1.55 0.0688 NC NC 0.0046J 0.0046J

Notes:

1. 1 - SWSWHH – Surface water PCL protective of human health.

2. 2 - SWSWeco – Surface water PCL protective of aquatic life and wildlife ecological receptors.  

3. 3 - RBELs calculated based on a hardness value of 106 mg/L for Lake Lewisville Segment 0823 per Implementation Guidance (TCEQ, 2012b).

4. 4 - Maximum concentrations were used as the Representative Concentration in the SLERA.
5.  See Appendix 9 for discussion related to derivation of contact recreation value for lead.
6.  Data qualifiers (see Section 3.5):  J - estimated result.
7.  NA - Not available.
8.  NC - Not a complete pathway.

Human Health1 Aquatic Life and Ecological2

(SWSWeco)
Conc
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Table 6B  Surface Water Data Summary

Cadmium
(mg/L)

Lead
(mg/L)

Cadmium
(mg/L)

Lead
(mg/L)

NA NA 0.149 1.5

NA NA 0.00908 0.0688
NA NA 0.00908 0.0688

2012-SW-1 1/17/2012 0.001J <0.0029 0.0019J 0.0046J
2012-SW-2 1/17/2012 0.0009J <0.0029 0.002J 0.0037J
2012-SW-3 1/17/2012 <0.00035 <0.0029 <0.00035 <0.0029
2012-SW-4 1/17/2012 <0.00035 <0.0029 <0.00035 <0.0029
2012-SW-5 1/17/2012 <0.00035 <0.0029 <0.00035 <0.0029
2012-SW-6 1/17/2012 <0.00035 <0.0029 <0.00035 <0.0029
2012-SW-7 1/17/2012 <0.00035 0.0032J <0.00035 <0.0029
2012-SW-7 (Dup) 1/17/2013 <0.00035 0.003J <0.00035 <0.0029
2012-SW-8 1/17/2012 <0.00035 0.0036J <0.00035 <0.0029
2012-SW-9 1/17/2012 <0.00035 <0.0029 <0.00035 <0.0029
2012-SW-10 1/17/2012 <0.00035 <0.0029 <0.00035 <0.0029
2012-SW-11 1/17/2012 <0.00035 <0.0029 0.0006J <0.0029
2012-SW-12 1/17/2012 <0.00035 <0.0029 <0.00035 <0.0029
2012-SW-13 1/17/2012 <0.00035 <0.0029 <0.00035 <0.0029
2012-SW-14 1/17/2012 <0.00035 <0.0029 <0.00035 <0.0029
2012-SW-15 1/17/2012 <0.00035 <0.0029 <0.00035 <0.0029
SW-NT-1 3/20/2013 <0.00035 <0.0029 <0.00035 <0.0029
SW-NT-2 3/20/2013 <0.00035 <0.0029 <0.00035 <0.0029
SW-NT-3 3/20/2013 <0.00035 <0.0029 <0.00035 <0.0029
SW-NT-4 3/20/2013 <0.00035 <0.0029 <0.00035 <0.0029
SW-NT-5 3/21/2013 <0.00035 <0.0029 <0.00035 <0.0029
SW-NT-6 3/21/2013 <0.00035 <0.0029 <0.00035 <0.0029
SW-NT-7 3/21/2013 <0.00035 <0.0029 <0.00035 <0.0029
SW-NT-8 3/21/2013 <0.00035 <0.0029 <0.00035 <0.0029
SW-NT-9 3/21/2013 <0.00035 <0.0029 0.00044J <0.0029
SW-NT-10 3/21/2013 <0.00035 <0.0029 <0.00035 <0.0029
Notes:

1.  1 - Contact Recreation Water PCLs, Updated March 2006.

2.  2 - RBELs calculated based on a hardness value of 106 mg/L from Segment 0823.
3.  Data qualifiers (see Section 3.5):  J - estimated result.
4.  Highlighted cells have detected values which exceed the critical surface water PCL (no exceedances detected).

5.  NA - Not applicable.

Dissolved Metals

Human Health Contact Recreation PCL1

Acute Aquatic Life RBEL2

Critical Surface Water PCL

Sample ID Sample Date
Total Metals
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7.0 SEDIMENT ASSESSMENT AND CRITICAL PCL DEVELOPMENT 

 
7.1  Type of Sediment and Applicable Criteria 
 
As indicated in the previous section, Stewart Creek in the area of the FOP is classified by TCEQ as an 
intermittent stream (TCEQ, 2011a).  It is believed that much of the base flow in the Creek is from surface 
runoff from residential and commercial irrigation systems in the neighborhoods of Frisco in the upstream 
portion of the watershed and following large rain events.  Further discussions of Stewart Creek and the 
North Tributary, and photographs of these streams, are provided in Figure 2B and in the SLERA included 
in Section 9 of this APAR.   
 
Table 7B summarizes the analytical results for the fifteen and ten sediment samples collected from 
Stewart Creek and the North Tributary, respectively.  Figure 7A shows these data by sampling location.  
Because human and ecological receptors may potentially contact these sediments, the cadmium and lead 
sediment data were compared to conservative screening levels (i.e., PCLs) that were developed to be 
protective of those potential human and ecological exposure pathways.   
 
7.2  Sediment Risk-Based Exposure Levels (RBELs) 
 
Table 7A provides a summary of the RBELs and PCLs potentially applicable for sediment exposure 
pathways.  TRRP-24 Guidance (TCEQ, 2007) details the process for determining the sediment risk-based 
exposure PCLs for human health exposure and provides default values for stakeholder use (TotSedComb).  
Sediment PCLs protective of benthic organisms are provided in the TCEQ Ecological Risk Assessment 
Guidance (TCEQ, 2006), and are the midpoint of the benchmark value and the second effects level value 
for each compound.  Stewart Creek and the North Tributary are freshwater bodies and, as such, PCLs for 
freshwater sediment were used in this evaluation. 
 
7.3  Nature and Extent of COCs in Sediment 
 
The critical PCL used for decision-making purposes for both cadmium and lead is the lower value 
between the human health and ecological receptor values.  The ecological PCL was the lower of the two 
and is, therefore, the critical PCL.  The ecological PCL was derived to be protective of benthic and 
aquatic organisms, and is the mid-point of the ecological benchmark and the second effects level per 
TCEQ guidance (TCEQ, 2006).  The human health PCL is based on a recreational exposure scenario 
whereby sediment is routinely contacted via incidental ingestion and dermal contact as described in 
TRRP-24 (TCEQ, 2007).  None of the Site sediment samples collected as part of the SIR and APAR 
investigations contained cadmium or lead at concentrations in excess of the critical PCL.   
 
As per the Work Plan (CRA, 2011), organic carbon analysis was performed on the sediment samples to 
provide additional information related to the potential bioavailability of compounds in the sediment to 
hypothetical ecological receptors.  As shown in Table 7B, sediment organic carbon concentrations ranged 
from 3.78 J to 92.3 g/kg (approximately 0.4 to 9.2 %).  Grain size analysis was also performed on the 
sediment samples.  These data, included in Table 7B, show that for all sediment samples, except 2012-
SED-1 (collected at the downstream Site boundary), more than 50% of the sediment was coarse-grained 
(i.e., sand and gravel-sized) material.  In nineteen of the twenty-five sediment samples, more than 80% of 
the sediment was coarse-grained material.   
 
Several studies since the 1990s have been performed to investigate the surface water and sediments of 
Stewart Creek at the Site and in downstream areas (see Section 1.2.3).  JD Consulting, LLC conducted a 
Human Health and Ecological Risk Assessment (HHERA) in 1998 (JDC, 1998b) that investigated 
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Stewart Creek surface water and sediments.  The study concluded that surface water did not pose a risk to 
human or ecological receptors while lead concentrations in sediment in the on-site portion of Stewart 
Creek may pose a risk to human and ecological receptors.  The on-site sediments were subsequently 
remediated in 2000 (JDC, 2000).  It was also noted in the HHERA (JDC, 1998b) that cadmium and/or 
lead levels in several hot spot sediment areas downstream of the facility boundary may pose an ecological 
risk.  Historical surface water and sediment data available for Stewart Creek, including data from the JDC 
(1998b) study, are provided in Appendix 17.   
 
Southwest Geoscience (SWG) conducted a study in 2013 that investigated potential impacts from lead 
and/or cadmium in sediments in areas downstream of the Site (SWG, 2013a).  Several hot spot sediment 
sample locations within Stewart Creek near the Dallas North Tollway were noted as having elevated 
concentrations of lead or cadmium.  PBW conducted a SLERA for the Former Stewart Creek Wastewater 
Treatment Plant (FSCWWTP) located immediately downstream of the Site during 2012 and 2013 (PBW, 
2013b), and this study noted hot spots with elevated concentrations of lead or cadmium in the stream 
segment adjacent to the FSCWWTP immediately downstream of the Site.   
 
SWG conducted a second study (SWG, 2013b) that evaluated the presence of visible battery chips and 
slag in Stewart Creek downstream from the Site, from the BNSF railroad bridge immediately west of the 
Site to approximately 5 miles downstream from the Site.  SWG’s walking survey identified occurrences 
of battery chips and potential slag material in the Stewart Creek channel from Stonebrook Parkway to the 
Dallas North Tollway bridge and in the vicinity of the BNSF railroad bridge.  As described in the report 
for that study (SWG, 2013b), SWG, on behalf of the City of Frisco, will be performing additional 
investigation of sediments within these downstream areas of Stewart Creek. 
 
Additional evaluation, outside of this APAR, is recommended to address potential localized effects in the 
hot spot areas identified in those other studies.  Following completion of the additional SWG Stewart 
Creek sediment investigation activities described above, it is recommended that potential stakeholders 
(City of Frisco, Exide and others) collaborate to discuss the investigation results and approaches for 
evaluation/response.
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Table 7A. Sediment Critical PCLs

Contact Ingestion of impacted Wildlife

MQL Background recreation fish/shellfish Benthics receptors/fish Max Rep3

COC (mg/kg) (mg/kg)  (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Cadmium 0.349 NA 1100 NC 2.985 SLERA 2.08J- 1.09

Lead 0.698 NA 500 NC 81.9 SLERA 28.2J 16.05

Notes:

1.  1 - SedSEDHH – Sediment PCL protective of human health.

2.  2 - SedSEDEco – Sediment PCL protective of ecological receptors.  

3.  3 - 95% Upper Confidence Limit was estimated and used as the Representative Concentration in the SLERA.

5.  NA - Not available.
6.  NC - Not a complete pathway.  Ingestion of impacted fish/shellfish is not a complete pathway for an intermittent creek
              (not a sustainable fishery) per TRRP-24 (TCEQ, 2007).

Human Health (SedSedHH)1 Ecological (SedSedEco)
2

Conc

4.  Data qualifiers (see Section 3.5):  J - estimated concentration; J- - estimated, biased low.
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Table 7B Sediment Data Summary

Cadmium Lead Gravel Sand Silt Clay

0.99 35.8 NA NA NA NA NA
4.98 128 NA NA NA NA NA
2.985 81.9 NA NA NA NA NA
1100 500 NA NA NA NA NA
3.0 81.9 NA NA NA NA NA

2012-SED-1 1/11/2012 0.338 J 7.09 J- 4.77 13.1 21.4 34.7 30.8
2012-SED-2 1/11/2012 0.794 J- 15.1 J- 5.31 42.6 41.4 8.0 8.1
2012-SED-3 1/11/2012 1.4 J- 17.1 J- 7.36 61.0 19.1 12.4 7.5
2012-SED-4 1/11/2012 2.08 J- 14.9 J- 13.2 35.2 35.2 19.9 9.7
2012-SED-5 1/11/2012 1.43 J- 10.9 J- 92.3 50.2 34.7 12.5 2.6
2012-SED-6 1/11/2012 1.03 J- 10.4 J- 71.4 49.1 36.3 10.2 4.4
2012-SED-7 1/11/2012 0.844 J- 10.4 J- 69.3 37.3 42.1 13.7 7.0
2012-SED-8 1/11/2012 0.858 J- 8.99 J- 71.5 52.4 28.4 14.8 4.4
2012-SED-9 1/11/2012 0.788 J- 11.5 J- 89.8 39.0 40.4 12.0 8.6
2012-SED-10 1/12/2012 0.897 J- 6.57 J 6.99 42.2 42.7 10.7 4.4
2012-SED-11 1/12/2012 0.768 J- 8.82 J 10.0 53.2 40.6 0.9 5.3
2012-SED-12 1/12/2012 0.723 J- 17.7 J 10.7 35.2 19.8 21.5 23.5
2012-SED-13 1/12/2012 1.05 J- 19.2 J 3.78 J 41.4 45.9 7.9 4.8
2012-SED-14 1/12/2012 0.968 J- 5.7 J 10.1 47.2 36.6 7.7 8.5
2012-SED-15 1/12/2012 0.71 J- 10.6 J 10.7 11.6 53.6 20.0 14.8

2012-SED-16 1/12/2012 1.19 J- 17.8 J 9.6 30.9 50.5 9.6 9.0
2012-SED-17 1/12/2012 0.779 J- 28.2 J 13.9 38.4 44.0 6.9 10.7
2012-SED-18 1/12/2012 0.818 J- 20.1 J -- 34.8 49.5 9.5 6.2
2012-SED-19 1/12/2012 0.975 J- 23.4 J 15.1 30.8 57.4 4.8 7.0
2012-SED-20 1/12/2012 0.688 J- 12.1 J 22.1 39.4 44.1 11.3 5.2
2012-SED-21 1/12/2012 1.11 J- 10.4 J 32.6 67.6 24.5 5.4 2.5
2012-SED-22 1/12/2012 1.06 J- 10.4 J 26.5 42.5 38.7 15.2 3.6
2012-SED-23 1/12/2012 0.996 J- 11.1 J 42.4 52.4 36.1 7.9 3.6
2012-SED-24 1/12/2012 0.743 J- 19.7 J 8.68 28.5 53.2 9.7 8.6
2012-SED-25 1/12/2012 0.827 J- 11.9 J 35.5 34.1 46.2 15.5 4.2

Notes:
1.  No cadmium or lead concentrations exceeded their respective critical PCLs.
2.  mg/Kg - milligrams/Kilogram
3.  g/Kg - grams/Kilogram
4.  NA - Not Applicable
5.  "--" - Not Analyzed
6.  Data qualifiers (see Section 3.5):  J - estimated result; J- - estimated result, biased low.

North Tributary

Sample ID Sample Date
Metals (mg/Kg) Total Organic 

Carbon
(g/kg)

Grain Size (%)

TRRP Ecological Benchmarks (RG-263)
TRRP Ecological Secondary Effects Level 
TRRP Ecological Protective Concentration 
TRRP Tier 1 Human Health TotSedComb PCL 

Critical Sediment PCL
Stewart Creek
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EXPLANATION

Investigation Area Boundary

Sediment Sample Location

Notes:

1. All Concentrations in mg/Kg.

2. Critical Sediment PCL is 3.0 mg/kg for cadmium

    and 81.9 mg/kg for lead.

3. Data Qualifiers:

    J = Estimated Concentration

    J- = Estimated, Biased Low

FORMER OPERATING PLANT

FRISCO RECYCLING CENTER

FRISCO, TEXAS
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Former Operating Plant 10-1 Affected Property Assesment Report 
Frisco Recycling Center 
Frisco, Texas 
 

10.0 COC SCREENING 
 
TRRP Rules 30 TAC §350.71(k)(1) and §350.71(k)(3) specify that a COC may be screened from critical 
PCL development if all detected COC concentrations and sample quantitation limits (SQLs) are less than 
applicable RALs or if all SQLs for analytes not detected are less than applicable RALs.  All COCs 
sampled in all media were screened from critical PCL development based on these criteria, with the 
exception of lead, cadmium, and arsenic in soil and the two SVOCs discussed in Section 10.4 below.  
 
10.1  Frequency of Detection 
 
A COC can be screened from critical PCL development if more than 20 samples of the media were 
collected and the COC was detected in less than 5 percent of the samples (30 TAC §350.71(k)(2)(A)).  No 
COCs at the Site were screened out based on frequency of detection. 
 
10.2 Lab Contaminant or Blank Contaminant 
 
A COC can be screened from critical PCL development if it is a common laboratory contaminant, as long 
as the concentration of the COC detected in each sample for that environmental medium does not exceed 
10 times the maximum amount detected in any associated blank and the COC is not anticipated to be 
present based on knowledge of on-site historical operations including consideration of companion and 
daughter products (30 TAC §350.71(k)(2)(B)).  No COCs at the Site were screened out based on lab 
contaminants or blank contaminants. 
 
10.3 COC Not Sourced On-site 
 
A COC can be screened from critical PCL development if it can be demonstrated that the COC did not 
result from activity at the on-site property based on appropriate evidence, including, but not limited to, the 
concentration and distribution of the COC in environmental media, source area information, consideration 
of companion and daughter products, and knowledge of on-site historical operations (30 TAC 
§350.71(k)(2)(E)).  This exclusion is applicable to COCs with sample quantitation limits exceeding the 
assessment levels (See Section 10.4).  No COCs at the Site were screened out based on off-site sources.  
 
10.4  Appropriate Sample Quantitation Limits 
 
Two SVOCs (benzidine and n-nitrosodimethylamine) that were screened from critical PCL development 
had soil sample SQLs greater than the applicable RALs (Tables 4A and 4C).  These compounds were 
analyzed by appropriate EPA methods (see Section 3.3.1 and Appendix 10) that represent the best 
available technology.  There is no indication that the presence of these compounds should be expected at 
the Site based on knowledge of the Site history and operations.  These compounds are not considered 
daughter or companion products of any parent COCs that cannot be screened from critical PCL 
development. 
 
10.5 Screened COCs Expected to be Present Dropped from Future Sampling 
 
No screened COCs are expected to be present at the Site.
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Table 10A - COC Screening Summary Table

9 10

All detected concentrations 
and SQLs < residential 
assessment level in all 

sampled media

COC not detected in any 
sample in the medium

Frequency of detects 
<5% of the >20 samples 

in this medium

Common lab 
contaminant

Blank contaminant Max conc < background COC not sourced on-site All SQLs < RAL SQL > RAL but justified

§350.71(k)(1) §350.71(k)(3) §350.71(k)(2) §350.71(k)(2)(B) §350.71(k)(2)(C) §350.71(k)(2)(D) §350.71(k)(2)(E) §350.71(k)(3)(A) §350.71(k)(3)(B)

(A)(i) through (iii)

Metals
Arsenic gw
Barium soil 0-15 ft
Beryllium soil 0-15 ft
Cadmium soil >15 ft, gw, sed, sw
Chromium soil 0-15 ft
Lead soil >15 ft, gw, sed, sw
Mercury soil 0-15 ft
Nickel soil 0-15 ft
Selenium soil 0-15 ft, gw
Silver soil 0-15 ft soil 0-15 ft
Zinc soil 0-15 ft
Total Petroleum Hydrocarbons (TPH) by TX1005
T/R Hydrocarbons: C6-C12 soil 0-15 ft gw gw
T/R Hydrocarbons: >C12-C28 soil 0-15 ft gw gw
T/R Hydrocarbons: >C28-C35 soil 0-15 ft gw gw
T/R Hydrocarbons: C6-C35 soil 0-15 ft gw gw
Total Petroleum Hydrocarbons (TPH) by TX1006
nC6 Aliphatics soil 0-15 ft soil 0-15 ft
<C6-C8 Aliphatics soil 0-15 ft soil 0-15 ft
>C8-C10 Aliphatics soil 0-15 ft
>C10-C12 Aliphatics soil 0-15 ft
>C12-C16 Aliphatics soil 0-15 ft
>C16-C21 Aliphatics soil 0-15 ft
>C21-C35 Aliphatics soil 0-15 ft
>C7-C8 Aromatics soil 0-15 ft
>C8-C10 Aromatics soil 0-15 ft
>C10-C12 Aromatics soil 0-15 ft
>C12-C16 Aromatics soil 0-15 ft
>C16-C21 Aromatics soil 0-15 ft
>C21-C35 Aromatics soil 0-15 ft
>C6-C35 soil 0-15 ft
Volatile Organic Compounds (VOCs)
1,1,1-Trichloroethane soil 0-15 ft soil 0-15 ft
1,1,2,2-Tetrachloroethane soil 0-15 ft soil 0-15 ft
1,1,2-Trichloroethane soil 0-15 ft soil 0-15 ft
1,1-Dichloroethane soil 0-15 ft soil 0-15 ft
1,1-Dichloroethene soil 0-15 ft soil 0-15 ft
1,2-Dichloroethane soil 0-15 ft soil 0-15 ft
1,2-Dichloroethene, Total soil 0-15 ft soil 0-15 ft
1,2-Dichloropropane soil 0-15 ft soil 0-15 ft
2-Butanone (MEK) soil 0-15 ft soil 0-15 ft
2-Hexanone soil 0-15 ft soil 0-15 ft
4-Methyl-2-pentanone (MIBK) soil 0-15 ft soil 0-15 ft
Acetone soil 0-15 ft
Benzene soil 0-15 ft
Bromodichloromethane soil 0-15 ft soil 0-15 ft
Bromoform soil 0-15 ft soil 0-15 ft
Bromomethane soil 0-15 ft soil 0-15 ft
Carbon disulfide soil 0-15 ft
Carbon tetrachloride soil 0-15 ft soil 0-15 ft
Chlorobenzene soil 0-15 ft soil 0-15 ft
Chlorobromomethane soil 0-15 ft soil 0-15 ft

7 8

SQL Justifications

Chemical of Concern

1 2 3 4 5 6

Former Operating Plant
Frisco Recycling Center
Frisco, Texas Page 1 of 3 Affected Property Assesment Report
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Table 10A - COC Screening Summary Table

9 10

All detected concentrations 
and SQLs < residential 
assessment level in all 

sampled media

COC not detected in any 
sample in the medium

Frequency of detects 
<5% of the >20 samples 

in this medium

Common lab 
contaminant

Blank contaminant Max conc < background COC not sourced on-site All SQLs < RAL SQL > RAL but justified

§350.71(k)(1) §350.71(k)(3) §350.71(k)(2) §350.71(k)(2)(B) §350.71(k)(2)(C) §350.71(k)(2)(D) §350.71(k)(2)(E) §350.71(k)(3)(A) §350.71(k)(3)(B)

(A)(i) through (iii)

7 8

SQL Justifications

Chemical of Concern

1 2 3 4 5 6

Volatile Organic Compounds (VOCs) (Continued)
Chloroethane soil 0-15 ft soil 0-15 ft
Chloroform soil 0-15 ft
Chloromethane soil 0-15 ft soil 0-15 ft
cis-1,2-Dichloroethene soil 0-15 ft soil 0-15 ft
cis-1,3-Dichloropropene soil 0-15 ft soil 0-15 ft
Dibromochloromethane soil 0-15 ft soil 0-15 ft
Ethylbenzene soil 0-15 ft
Methyl tert-butyl ether soil 0-15 ft
Methylene Chloride soil 0-15 ft
m-Xylene and p-Xylene soil 0-15 ft soil 0-15 ft
o-Xylene soil 0-15 ft
Styrene soil 0-15 ft soil 0-15 ft
Tetrachloroethene soil 0-15 ft
Toluene soil 0-15 ft soil 0-15 ft
trans-1,2-Dichloroethene soil 0-15 ft soil 0-15 ft
trans-1,3-Dichloropropene soil 0-15 ft soil 0-15 ft
Trichloroethene soil 0-15 ft soil 0-15 ft
Vinyl acetate soil 0-15 ft soil 0-15 ft
Vinyl chloride soil 0-15 ft soil 0-15 ft
Xylenes, Total soil 0-15 ft
Semivolatile Organic Compounds (SVOCs)
1,2,4-Trichlorobenzene soil 0-15 ft soil 0-15 ft
1,2-Dichlorobenzene soil 0-15 ft soil 0-15 ft
1,3-Dichlorobenzene soil 0-15 ft soil 0-15 ft
1,4-Dichlorobenzene soil 0-15 ft soil 0-15 ft
1-Methylnaphthalene soil 0-15 ft, gw
2,4,5-Trichlorophenol soil 0-15 ft soil 0-15 ft
2,4,6-Trichlorophenol soil 0-15 ft soil 0-15 ft
2,4-Dichlorophenol soil 0-15 ft soil 0-15 ft
2,4-Dimethylphenol soil 0-15 ft soil 0-15 ft
2,4-Dinitrophenol soil 0-15 ft soil 0-15 ft
2,4-Dinitrotoluene soil 0-15 ft soil 0-15 ft
2,6-Dinitrotoluene soil 0-15 ft soil 0-15 ft
2-Chloronaphthalene soil 0-15 ft soil 0-15 ft
2-Chlorophenol soil 0-15 ft soil 0-15 ft
2-Methylnaphthalene soil 0-15 ft, gw
2-Methylphenol soil 0-15 ft soil 0-15 ft
2-Nitroaniline soil 0-15 ft soil 0-15 ft
2-Nitrophenol soil 0-15 ft soil 0-15 ft
3 & 4 Methylphenol soil 0-15 ft soil 0-15 ft
3,3'-Dichlorobenzidine soil 0-15 ft soil 0-15 ft
3-Nitroaniline soil 0-15 ft soil 0-15 ft
4,6-Dinitro-2-methylphenol soil 0-15 ft soil 0-15 ft
4-Bromophenyl phenyl ether soil 0-15 ft soil 0-15 ft
4-Chloro-3-methylphenol soil 0-15 ft soil 0-15 ft
4-Chloroaniline soil 0-15 ft soil 0-15 ft
4-Chlorophenyl phenyl ether soil 0-15 ft soil 0-15 ft
4-Nitroaniline soil 0-15 ft soil 0-15 ft
4-Nitrophenol soil 0-15 ft soil 0-15 ft
Acenaphthene gw soil 0-15 ft soil 0-15 ft
Acenaphthylene soil 0-15 ft, gw soil 0-15 ft, gw
Anthracene soil 0-15 ft gw gw

Former Operating Plant
Frisco Recycling Center
Frisco, Texas Page 2 of 3 Affected Property Assesment Report
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Table 10A - COC Screening Summary Table

9 10

All detected concentrations 
and SQLs < residential 
assessment level in all 

sampled media

COC not detected in any 
sample in the medium

Frequency of detects 
<5% of the >20 samples 

in this medium

Common lab 
contaminant

Blank contaminant Max conc < background COC not sourced on-site All SQLs < RAL SQL > RAL but justified

§350.71(k)(1) §350.71(k)(3) §350.71(k)(2) §350.71(k)(2)(B) §350.71(k)(2)(C) §350.71(k)(2)(D) §350.71(k)(2)(E) §350.71(k)(3)(A) §350.71(k)(3)(B)

(A)(i) through (iii)

7 8

SQL Justifications

Chemical of Concern

1 2 3 4 5 6

Semivolatile Organic Compounds (SVOCs) (Continued)
Benzidine soil 0-15 ft soil 0-15 ft
Benzo[a]anthracene soil 0-15 ft gw gw
Benzo[a]pyrene soil 0-15 ft gw gw
Benzo[b]fluoranthene soil 0-15 ft gw gw
Benzo[g,h,i]perylene soil 0-15 ft gw gw
Benzo[k]fluoranthene soil 0-15 ft gw gw
Benzyl alcohol soil 0-15 ft soil 0-15 ft
bis (2-Chloroisopropyl) ether soil 0-15 ft soil 0-15 ft
Bis(2-chloroethoxy)methane soil 0-15 ft soil 0-15 ft
Bis(2-chloroethyl)ether soil 0-15 ft soil 0-15 ft
Bis(2-ethylhexyl) phthalate soil 0-15 ft
Butyl benzyl phthalate soil 0-15 ft
Carbazole soil 0-15 ft soil 0-15 ft
Chrysene soil 0-15 ft gw gw
Dibenz(a,h)anthracene soil 0-15 ft gw gw
Dibenzofuran soil 0-15 ft
Diethyl phthalate soil 0-15 ft
Dimethyl phthalate soil 0-15 ft soil 0-15 ft
Di-n-butyl phthalate soil 0-15 ft soil 0-15 ft
Di-n-octyl phthalate soil 0-15 ft soil 0-15 ft
Fluoranthene soil 0-15 ft gw gw
Fluorene soil 0-15 ft, gw
Hexachlorobenzene soil 0-15 ft soil 0-15 ft
Hexachlorobutadiene soil 0-15 ft soil 0-15 ft
Hexachlorocyclopentadiene soil 0-15 ft soil 0-15 ft
Hexachloroethane soil 0-15 ft soil 0-15 ft
Indeno[1,2,3-cd]pyrene soil 0-15 ft gw gw
Isophorone soil 0-15 ft soil 0-15 ft
Naphthalene soil 0-15 ft, gw
Nitrobenzene soil 0-15 ft soil 0-15 ft
N-Nitrosodimethylamine soil 0-15 ft soil 0-15 ft
N-Nitrosodi-n-propylamine soil 0-15 ft soil 0-15 ft
N-Nitrosodiphenylamine soil 0-15 ft soil 0-15 ft
Pentachlorophenol soil 0-15 ft soil 0-15 ft
Phenanthrene soil 0-15 ft gw gw
Phenol soil 0-15 ft soil 0-15 ft
Pyrene soil 0-15 ft gw gw

Former Operating Plant
Frisco Recycling Center
Frisco, Texas Page 3 of 3 Affected Property Assesment Report
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Former Operating Plant 11-1 Affected Property Assesment Report 
Frisco Recycling Center 
Frisco, Texas 

11.0 SOIL CRITICAL PCL DEVELOPMENT 
 
11.1 Tier 2 or 3 PCL Development and Non-Default Parameters 
 
As described in Section 10, lead, cadmium, and arsenic were the only constituents analyzed in soil 
samples from the Site that were not screened from critical PCL development.  In accordance with 30 TAC 
§350.75(c)(1), Tier 2 GWSoilClass3 PCLs were developed for lead, cadmium, arsenic, and selenium using 
site-specific data and equations provided in TRRP Figure 30 TAC §350.75(b)(1).  Documentation for the 
development of the Tier 2 critical PCLs is provided in Appendix 9. 
 
Non-Default Affected Property Parameters 
 
Site-specific pH soil sample results were used to determine soil-water partition coefficient (Kd) values for 
calculating Tier 2 PCLs in accordance with 30 TAC §350.73(f)(1).  Sixty-five soil samples were 
evaluated for pH; the results are presented in Table 4E.  The average pH value for soils was 7.5, with 
corresponding Kd values being 1,830 L/kg for lead, 590 L/kg for cadmium, and 30 L/kg for arsenic. 
 
11.2 Soil PCL Adjustments 
 
No residual saturation, cumulative risk, hazard index or other adjustments were made to PCLs for COCs 
detected at the Site. 
 
11.3 Soil Critical PCLs 
 
The Site will be deed recorded to commercial-industrial land use.  Based on this proposed future land use, 
soil critical PCLs were established using commercial-industrial Tier 1 TotSoilComb (for surface soil only) 
and Tier 2 GWSoilClass3 PCLs.  The AirSoilInh-V exposure pathway is not applicable for lead, cadmium, or 
arsenic, and was not used to develop soil critical PCLs.  Development of the critical PCLs for these 
constituents in surface soil and subsurface soil is summarized in Tables 11A and 11B, respectively.  As 
described in Section 4, lead and cadmium concentrations in soil samples exceeded critical PCLs within 
each of the three soil affected property zones identified at the Site.  None of the sixty Site soil samples 
analyzed for arsenic exceeded the applicable critical PCL for arsenic.  A map showing the critical PCL 
exceedance (PCLE) zone is presented as Figure 11A and cross sections showing the PCLE zone are 
provided on Figure 11C.
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Table 11A - Surface Soil Critical PCLs

TotSoilComb 

PCL cPCL1 MQL
Sample 
Depth 

Remedy or 
NFA

COC (acres) (mg/kg) (mg/kg) Tier (mg/kg) (mg/kg) (mg/kg) (feet bgs) (mg/kg)

Arsenic 30 196 301 2 196 1.00 15.9 2012-FWCS-1A (1-2') 1-2* 03/05/13 115 NFA

Cadmium 30 852 2950 2 852 0.25 NA 2012-FWFS-9 (Floor) 2.4 09/04/12 984 Remedy

Lead 30 1600 27451 2 1600 0.50 31.5 2013-WMU14-1 (0.9-2) 0.9-2* 05/07/13 95000 Remedy

Notes:

1. The critical PCL (cPCL) is the lower of the TRRP commercial-industrial Tier 1 TotSoilComb and Tier 2 GWSoilclass3 PCLs for a 30-acre source area.  Documentation on the development of Tier 2 PCLs

      is provided in Appendix 9.  The minimum applicable PCL is bolded. 
2.  Background values for arsenic and lead are site-specific background values (see Appendix 8).
3.  Sample results that exceed the critical PCL are highlighted and bolded.
4.  NA - Not applicable.
5.  * - Sub-slab or sub-gabion basket sample; top depth represents the approximate top of soil.

Source 
Area Size

Site-specific 

Background2

Maximum Concentration

GWSoilClass3 PCL

Sample ID
Sample 

Date
Conc 

(mg/kg)

Former Operating Plant
Frisco Recycling Center
Frisco, Texas Page 1 of 1 Affected Property Assessment Report
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Table 11B  Subsurface Soil Critical PCLs

Source 
Area Size

AirSoilInh-V 

PCL cPCL1 MQL
Remedy or 

NFA

COC (acres) (mg/kg) (mg/kg) Tier (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Arsenic 30 NA 301 2 301 1.0 15.9 2013-RMSB-5 (5-7) 5-7 05/07/13 44.5 NFA

Cadmium 30 NA 2950 2 2950 0.25 NA 2013-RMSB-5 (5-7) 5-7 05/07/13 60.7 NFA

Lead 30 NA 27451 2 27451 0.50 31.5 2013-BSB-8 (8-10) 8-10 04/10/13 54600 Remedy

Notes:

1. 1 - The AirSoilInh-V pathway is not applicable for arsenic, cadmium, or lead; therefore, the critical PCL (cPCL) for each of these constituents is equal to the TRRP 

        commercial-industrial Tier 2 GWSoilClass3 PCL.  Documentation on the development of Tier 2 PCLs is provided in Appendix 9.

2.  Background values for arsenic and lead are site-specific background values (see Appendix 8). 
3.  Sample results that exceed the critical PCL are highlighted and bolded.
4.  NA - Not applicable.

Maximum Concentration

GWSoilClass3 PCL
Sample ID

Sample 
Depth  (feet 

bgs) 
Sample 

Date
Conc 

(mg/kg)

Site-specific 

Background2

Former Operating Plant
Frisco Recycling Center
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MW-30

2013-BSB-6

2013-BSB-7

2013-BSB-4

2013-BSB-3

2013-BSB-5

2013-BSB-2

2013-BSB-1

2013-BSB-8

Battery Receiving / Storage Building

Slag

Treatment

Building

2013-STB-1

2013-STB-7

2013-STB-8

2013-STB-3

2013-STB-2

2013-STB-4

2013-STB-11

2013-STB-5

2013-STB-6

2013-STB-12

2013-STB-9

2012-FWCS-12

2012-FWFS-1

2013-FWFS-1A

2012-FWFS-2

Battery

Breaker

Raw

Material

Storage

Building

Wastewater

Treatment

2012-FWCS-3

2012-FWCS-4

2012-FWCS-2

SCC-6

2012-FWCS-8

2012-FWCS-9

2012-SED-8

2012-SW-8

MW-29

2012-SED-7

2012-SW-7

MW-26

2012-SED-6

2012-SW-6
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Source of photo:

Imagery from NCTCOG, 2009 photography.
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70350

Scale in Feet

FORMER OPERATING PLANT

FRISCO RECYCLING CENTER

FRISCO, TEXAS

Notes:

1. The Residential Assessment Level (RAL) is the minimum of the TRRP residential

     Tier 1 

Tot

Soil

Comb

 (applicable to surface soil only) and Tier 2  

GW

Soil

Class3

    PCLs for a 30-acre source area (TCEQ, 2012).  The 

Air

Soil

Inh-V

 pathway is not

    applicable to lead or cadmium and was therefore not used to develop RALs.

2. The critical PCL is the minimum of the TRRP commercial-industrial Tier 1

     

Tot

Soil

Comb

 (applicable to surface soil only) and Tier 2 

GW

Soil

Class3

 PCLs for

     a 30-acre source area (TCEQ, 2012).  The 

Air

Soil

Inh-V

 pathway is not applicable to

     lead, cadmium or arsenic and was therefore not used to develop critcial PCLs.

3.  Surface Soil = 0-15 feet bgs for residential land use and 0-5 feet bgs for commercial

     -industrial land use; subsurface soil = greater than 15 feet bgs for residential land

     use and greater than 5 feet bgs for commercial-industrial land use.

4.  RAL exceedances are bolded.  Critical PCL exceedances are highlighted and bolded.

5.  Only SIR and APAR investigation samples are shown.

6.  Data qualifiers: See Section 3.5.

7.  bgs - Below ground surface.

8.  *- Sub-slab or sub-gabion basket sample; top depth represents the approximate

     top of soil.

9.  "--" - Not analyzed.

10.  Soil samples from borings 2013-BSA-6 and 2013-BSA-7 were analyzed for pH only;

      samples from boring 2012-FWFS-7B were not analyzed because affected property

      was delineated at 2012-FWFS-7A to the north; 2012-NDA-5 was installed for

      delineation of the North Disposal Area boundary, and because slag was encountered

      in this boring a subsequent boring was completed at 2012-NDA-6 (only samples from

      2012-NDA-6 were analyzed).
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Notes:

1. See Figure 4C.1 for cross section locations.

2. Ground surface elevations and creek bed topography are estimated.

            Monitoring well elevations were surveyed by a professional surveyor.

3. Surface soil critical PCLs (0-5 feet bgs):  Pb = 1,600 mg/kg; Cd = 852 mg/kg.

4. Subsurface soil critical PCLs (greater than 5 feet bgs):  Pb = 27,451 mg/kg; Cd = 2,950 mg/kg.

5. Soil sample results that exceed the applicable critical PCL are highlighted and bolded.

6. ^ - Soil sample data not available.

7. * - Soil sample results based on historical data (see Appendix 17).

8. Surface water elevations in Stewart Creek inferred from staff gauge elevations measured 4/29/2013.

9. ? - Boundary uncertain.

10. Depths given in feet bgs.

11. MSL - Above mean sea level.

12. “Rubbish” used as defined in 30 TAC 330.3(A)(130).

13. Historical data not used to delineate RAL exceedance zone.

14. Monitoring wells B8N, LMW-7, and B2R either plugged and abandoned or destroyed.

15. Gabion basket present at 0.0 to 1.1 feet bgs at 2013-FWCS-1B.

16. Soil data provided for B1R is from B1N, which was replaced by B1R.

17. Based on historical use, the North Disposal Area, South Disposal Area, and Slag Landfill are

included entirely within the affected property and critical PCLE zone boundaries.

18. Data qualifiers (See Section 3.5)

A-A'

D-D'

B-B'

E-E'

C-C'

E-E'

Gravel or Sand (Typically Clayey)
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Former Operating Plant 12-1 Affected Property Assesment Report 
Frisco Recycling Center 
Frisco, Texas 

12.0 GROUNDWATER CRITICAL PCL DEVELOPMENT 
 

12.1  Tier 2 or 3 PCL Development and Non-Default Parameters 
 
Tier 2 or Tier 3 PCLs were not developed for groundwater COCs; therefore, this section is not applicable. 
 
12.2 Groundwater PCL Adjustments 
 
Groundwater PCL adjustments were not made for groundwater COCs; therefore, this section is not 
applicable. 
 
12.3 Groundwater Critical PCLs 
 
As discussed in Section 10, TRRP Rules 30 TAC §350.71(k)(1) and §350.71(k)(3) specify that a COC 
may be screened from critical PCL development if all detected COC concentrations and SQLs are less 
than applicable RALs or if all SQLs for analytes not detected are less than applicable RALs.  As 
discussed in Section 5, concentrations of all COCs in all groundwater samples collected as part of this 
affected property assessment were less than applicable RALs; therefore, all groundwater COCs were 
screened from critical PCL development. 
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Appendices 

Appendix 1 Notifications [not applicable] 

Appendix 2 Boring Logs and Monitoring Well Completion Details 

Appendix 3 Monitoring Well Development and Purging Data 
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Appendix 5 Water Well Records 

Appendix 6 Monitoring Well Records 

Appendix 7 Groundwater Resource Classification Evaluation 

Appendix 8 Statistics Data Tables and Calculations 

Appendix 9 Development of Non-Default RBELs and PCLs 

Appendix 10 Laboratory Data Packages and Data Usability Summary 

Appendix 11 Selenium Groundwater Attenuation Demonstration 

Appendix 12 Waste Characterization and Disposition Documentation 

Appendix 13 Photographic Documentation 

Appendix 14 Standard Operating Procedures [not applicable] 
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Appendix 23 SIR and APAR Sample Coordinates 

 

 

 

Exide APAR Page 369 of 2984



 

Appendix 2 

Boring Logs and Monitoring Well Completion Details 

 

Boring Logs         Page 
2013 APAR Investigation A2-1 
Site Investigation Report (PBW, 2012a)       A2-142 
Geotechnical Engineering Report (Rone, 2011)     A2-193    
Phase II RCRA Facility Investigation (JDC, 1998a)     A2-224 
Notification of an On-Site Class II Industrial Waste Landfill (RMT/JN, 1995)  A2-241 
Phase I RCRA Facility Investigation (Lake, 1991; Lake, 1993)    A2-260 
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2013 APAR Investigation Boring Logs 
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15

10

5

0

CL

CH

CL

SH

(0 - 1.0) Silty CLAY, light grayish brown, abundant orange staining (iron oxide), moist,
soft, low to medium plasticity.
(1.0 - 4.0) Gravelly CLAY, light brownish orange, very moist, soft to firm, low plasticity,
~20% medium gravel in clay matrix.

(4.0 - 5.0) CLAY, light grayish brown, abundant orange staining (iron oxide), moist,
hard, medium to high plasticity.
(5.0 - 5.5) Gravelly CLAY, light brown and orange, moist, firm, medium plasticity,
10-30% fine to medium gravel in clay matrix.
(5.5 - 10.5) Silty CLAY, light brown, orange and gray laminations, moist, hard, medium
plasticity, heavily weathered shale.

(10.5 - 15.0) SHALE, gray, moist, hard, weathered shale.

3.8/5.0

2.5/2.5

2.5/2.5

2.5/2.5

2.5/2.5

0-0.5

0.5-2

2-4

4-5

Lithologic
DescriptionUSCS

Well
Materials

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

MW-21Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

15Total Depth (ft):

7.75Borehole Diameter (in.):
HSA/DPTDrilling Method:

Field Supervisor:

Logged By:

Driller's License:

Driller:
Drilling Company:

3/5/2013Completion Date:

Dan Spaust
3038M
Tim Jennings, P.G.

Strata Core Services, LLC

7102518.8983
2480490.8249
633.66

Sample

Sampling Method: 5' Split Spoon/5' Samp Tube TOC Elev. (ft AMSL): 635.99
Tim Jennings, P.G.

(0.0 - 1.0) Concrete
(1.0 - 2.5) Bentonite Hole Plug
(2.5 - 15.0) 20/40 Silica Sand

(+2.33 - 3.0) Casing, 2" Sch 40 FJT PVC
(3.0 - 13.0) Screen,  2" Sch 40 FJT PVC,
0.010 slot
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15

10

5

0

CL

SH

(0 - 1.5) Gravelly CLAY, light grayish brown, abundant orange staining (iron oxide),
moist, soft, low plasticity.

(1.5 - 3.0) Silty CLAY, light grayish brown, abundant orange staining (iron oxide),
moist, soft, low plasticity.

(3.0 - 5.0) Gravelly CLAY, light grayish brown, abundant orange staining (iron oxide),
moist, soft, low plasticity.

(5.0 - 7.7) Silty CLAY, light brown, orange and gray, moist, firm, medium plasticity.

(7.7 - 12.3) SHALE, gray, brown and orange; moist, firm, weathered.

(12.3 - 15.0) SHALE, gray, dry, hard.

3.5/5.0

1.0/2.5

2.5/2.5

2.5/2.5

2.5/2.5

0-0.5

0.5-2

2-4

4-5

Lithologic
DescriptionUSCS

Well
Materials

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

MW-22Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

15Total Depth (ft):

7.75Borehole Diameter (in.):
HSA/DPTDrilling Method:

Field Supervisor:

Logged By:

Driller's License:

Driller:
Drilling Company:

3/5/2013Completion Date:

Dan Spaust
3038M
Tim Jennings, P.G.

Strata Core Services, LLC

7102440.5654
2480046.6732
633.29

Sample

Sampling Method: 5' Split Spoon/5' Samp Tube TOC Elev. (ft AMSL): 636.89
Tim Jennings, P.G.

(0.0 - 1.0) Concrete
(1.0 - 2.5) Bentonite Hole Plug
(2.5 - 15.0) 20/40 Silica Sand

(+3.6 - 3.0) Casing, 2" Sch 40 FJT PVC
(3.0 - 13.0) Screen,  2" Sch 40 FJT PVC,
0.010 slot
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20

15

10

5

0

FILL

ML

CH

CL/CH

SH

(0 - 0.3) FILL, surficial fill not associated with NDA, no foreign objects (e.g. slag,
battery chips or trash) observed, sand with clay, reddish brown, moist, soft.
(0.3 - 2.6) FILL, surficial fill not associated with NDA, no foreign objects (e.g. slag,
battery chips or trash) observed, silty clay/clayey silt, trace gravel, dark reddish brown,
moist, firm, low plasticity.

(2.6 - 5.5) Clayey SILT, dark reddish brown, dry, hard, low plasticity, ~15% calcareous
nodules.

(5.5 - 10) Silty CLAY, light brown, moist, soft to firm, high plasticity, ~10-15%
carbonate nodules in clay matrix (based on cuttings).

(10 - 12.2) Gravelly, sandy CLAY; light brown, moist to wet, ~20-30% fine to medium
gravel and ~10-20% fine to medium sand in clay matrix.

(12.2 - 16.2) Silty CLAY, light brown, orange and gray, moist, firm to hard, laminated,
possibly heavily weathered shale.

(16.2 - 17.7) SHALE, light brown, orange and gray, moist, firm, friable and weathered.

(17.7 - 20.0) SHALE, gray, moist, hard.

5.0/5.0

0.5/5.0

2.5/2.5

2.5/2.5

4.5/5.0

0-0.5

0.5-2

2-4

4-5

Lithologic
DescriptionUSCS

Well
Materials

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

MW-23Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

20Total Depth (ft):

7.75Borehole Diameter (in.):
HSA/DPTDrilling Method:

Field Supervisor:

Logged By:

Driller's License:

Driller:
Drilling Company:

3/5/2013Completion Date:

Dan Spaust
3038M
Tim Jennings, P.G.

Strata Core Services, LLC

7102124.8425
2480769.4386
644.32

Sample

Sampling Method: 5' Split Spoon/5' Samp Tube TOC Elev. (ft AMSL): 644.15
Tim Jennings, P.G.

(0.0 - 2.0) Concrete
(2.0 - 3.5) Bentonite Hole Plug
(3.5 - 19.5) 20/40 Silica Sand
(19.5 - 20.0) Sloughed Material

(-.17 - 4.5) Casing, 2" Sch 40 FJT PVC
(4.5 - 19.5) Screen,  2" Sch 40 FJT PVC,
0.010 slot
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25

20

15

10

5

0

FILL

CL

MH

CH

SW

CL

SH

(0 - 5.0) Silty clay/clayey silt FILL, moist, firm, low plasticity, dry and very hard 3-5'.

(5.0 - 12.8) Gravelly clay FILL, dark brown and dark grayish brown, light brown 7.5-9.5,
moist, firm to hard, medium to high plasticity, ~5-10% fine to coarse gravel fill, large
carbonate cobbles at 11'.

(12.8 - 15.9) Sandy clay FILL; dark reddish brown, moist, hard, low plasticity clay, iron
oxide staining, very stiff.

(15.9 - 18.5) Silty, sandy CLAY; dark reddish brown, trace iron oxide staining, moist,
firm, medium plasticity, increasing moisture downward.

(18.5 - 20.2) Clayey SILT, dark brown, wet, soft, high plasticity.

(20.2 - 23.1) Silty CLAY, grayish brown, moist to wet, firm, <5% fine calcareous
nodules, wet sand interbedded at 22.5-22.6'.

(23.1 - 23.7) Clayey SAND, brown, wet, soft, sub-rounded sand, ~10-20% clay in fine
to coarse sand.
(23.7 - 27.5) Gravelly CLAY, light brown to brown, wet, firm, sub-rounded gravel,
medium plasticity clay, ~30-40% fine gravel in clay matrix, sandy gravel 27.3-27.5'.

(27.5 - 28.4) SHALE, light brown, orange and gray, abundant iron oxide staining,
weathered.
(28.4 - 29.0) SHALE, gray, dry, very hard.

5.0/5.0

1.5/2.5

2.5/2.5

1.5/2.5

2.5/2.5

1.5/2.5

2.5/2.5

3.0/3.0

1.0/2.0

1.0/2.5

1.5/1.5

0-0.5

0.5-2

2-4

4-5

Lithologic
DescriptionUSCS

Well
Materials

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

MW-24Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

29Total Depth (ft):

7.75Borehole Diameter (in.):
HSA/DPTDrilling Method:

Field Supervisor:

Logged By:

Driller's License:

Driller:
Drilling Company:

3/5/2013Completion Date:

Dan Spaust
3038M
Tim Jennings, P.G.

Strata Core Services, LLC

7102133.0317
2479613.4306
639.62

Sample

Sampling Method: 5' Split Spoon/5' Samp Tube TOC Elev. (ft AMSL): 642.96
Tim Jennings, P.G.

(0.0 - 2.0) Concrete
(2.0 - 12.0) Bentonite Hole Plug
(12.0 - 29.0) 20/40 Silica Sand

(+3.34 - 14.0) Casing, 2" Sch 40 FJT PVC
(14.0 - 29.0) Screen,  2" Sch 40 FJT PVC,
0.010 slot
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(0 - 20.0) Silty CLAY/Clayey SILT, dark reddish brown, moist, soft to firm, low
plasticity, very moist at 13.5 to 15.0', gravelly clay lenses in very moist calcareous clay
at 15.5-15.6', 16.5-16.7', 17.5-17.9'.

(20.0 - 20.5) GRAVEL with clay; wet, soft, low plasticity clay (~20% clay).
(20.5 - 21.0) SHALE, dry, hard.
(21.0 - 22.0) No recovery

5.0/5.0

5.0/5.0

5.0/5.0

5.0/5.0

1.0/1.0

0.0/1.0

Lithologic
DescriptionUSCS

Well
Materials

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

MW-25Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

22Total Depth (ft):

7.75Borehole Diameter (in.):
HSADrilling Method:

Field Supervisor:

Logged By:

Driller's License:

Driller:
Drilling Company:

2/27/2013Completion Date:

Chris Combs
56033
Roberta Russell

Strata Core Services, LLC

7101782.1994
2479376.8891
633.36

Sample

Sampling Method: 5' Split Spoon TOC Elev. (ft AMSL): 635.85
Tim Jennings, P.G.

(0.0 - 0.5) Concrete
(0.5 - 2.0) Bentonite Grout
(2.0 - 4.0) Bentonite Hole Plug
(4.0 - 22.0) 20/40 Silica Sand

(+2.49 - 7.0) Casing, 2" Sch 40 FJT PVC
(7.0 - 22.0) Screen,  2" Sch 40 FJT PVC,
0.010 slot
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(0 - 1.0) Sandy CLAY, light reddish brown, moist, firm, low plasticity.

(1.0 - 5.0) Silty CLAY, dark reddish brown,  trace iron oxide orange staining, moist, wet
at 3', soft to firm, low plasticity.

(5.0 - 9.4) Silty CLAY, brown, moist to wet, firm, high plasticity.

(9.4 - 10.8) Gravelly CLAY, brown, moist to wet, firm, medium plasticity clay, ~20-40%
fine to medium gravel.

(10.8 - 13.0) Silty CLAY, light brown and orange, laminated with trace iron oxide
staining, moist to wet, firm, medium plasticity.

(13.0 - 15.0) SHALE, gray, orange and light brown, trace iron oxide above 14', dry,
hard, very hard at 14.5 to 15', low plasticity, weathered.

4.0/5.0

1.5/2.5

2.5/2.5

1.5/2.5

1.5/2.5

Lithologic
DescriptionUSCS

Well
Materials

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

MW-26Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

15Total Depth (ft):

7.75Borehole Diameter (in.):
HSADrilling Method:

Field Supervisor:

Logged By:

Driller's License:

Driller:
Drilling Company:

3/6/2013Completion Date:

Dan Spaust
3038M
Tim Jennings, P.G.

Strata Core Services, LLC

7101865.0034
2479876.33
628.34

Sample

Sampling Method: 5' Split Spoon TOC Elev. (ft AMSL): 631.93
Tim Jennings, P.G.

(0.0 - 2.0) Concrete
(2.0 - 4.0) Bentonite Hole Plug
(4.0 - 15.0) 20/40 Silica Sand

(+3.59 - 5.0) Casing, 2" Sch 40 FJT PVC
(5.0 - 15.0) Screen,  2" Sch 40 FJT PVC,
0.010 slot
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(0 - 2.5) Silty CLAY, dark reddish brown, moist, soft, low to medium
plasticity, moderate hydrocarbon odor below 1'.

(2.5 - 5.0) Silty CLAY, yellowish brown, wet, very soft, low to medium
plasticity, trace sand, some black staining, moderate hydrocarbon odor.

(5.0 - 7.0) Sandy, clayey SILT; gray, moist to wet, soft, high plasticity clay,
<5% fine gravel, moderate hydrocarbon odor.

(7.0 - 8.0) Silty CLAY, gray, moist to wet, soft, high plasticity, trace
calcareous nodules, moderate hydrocarbon odor.
(8.0 - 11.5) Sandy, gravelly CLAY; gray, moist to wet, locally wet, firm, high
plasticity clay, ~10-20% fine to medium sand, ~5-10% fine gravel.

(11.5 - 13.4) Gravelly CLAY, gray, moist, firm, medium plasticity clay,
~20-40% fine to medium gravel in clay matrix.

(13.4 - 14.6) SHALE, gray and orange, moist, hard, low plasticity,
weathered.

(14.6 - 15.0) SHALE, gray, dry, hard.

4.5/5.0

2.5/2.5

2.5/2.5

2.5/2.5

2.5/2.5

0-0.5

0.5-2

2-4

4-5

0.1

-

0.3

125.4

65

13

0.5

0.5

1.8

Lithologic
DescriptionUSCS

Well
Materials

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

MW-27Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

15Total Depth (ft):

7.75Borehole Diameter (in.):
HSA/DPTDrilling Method:

Field Supervisor:

Logged By:

Driller's License:

Driller:
Drilling Company:

3/6/2013Completion Date:

Dan Spaust
3038M
Tim Jennings, P.G.

Strata Core Services, LLC

7101675.2344
2480260.288
629.89

Sampling Method: 5' Split Spoon/5' Samp Tube TOC Elev. (ft AMSL): 633.42
Tim Jennings, P.G.

Sample
PID

(ppm)

(0.0 - 2.0) Concrete
(2.0 - 4.0) Bentonite Hole Plug
(4.0 - 15.0) 20/40 Silica Sand

(+3.53 - 5.0) Casing, 2" Sch 40 FJT PVC
(5.0 - 15.0) Screen,  2" Sch 40 FJT PVC,
0.010 slot
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(0 - 10.8) Silty CLAY/Clayey SILT, dark reddish brown, soft to firm, low to medium
plasticity, calcareous nodules starting at 7.5'.

(10.8 - 13.5) Gravelly CLAY, yellowish brown, moist, wet at 12.8', soft to firm, low to
medium plasticity clay, calcareous nodules,  ~10% gravel in clay matrix.

(13.5 - 16.5) Sandy CLAY, yellowish brown, wet, soft to firm, low plasticty clay,
calcareous nodules.

(16.5 - 19.5) Silty CLAY/Clayey SILT, yellowish brown, moist, soft to firm, low to
medium plasticity.

(19.5 - 20.0) SHALE, dry, hard.

5.0/5.0

5.0/5.0

4.2/5.0

5.0/5.0

Lithologic
DescriptionUSCS

Well
Materials

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

MW-28Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

20Total Depth (ft):

7.75Borehole Diameter (in.):
HSADrilling Method:

Field Supervisor:

Logged By:

Driller's License:

Driller:
Drilling Company:

2/27/2013Completion Date:

Chris Combs
56033
Roberta Russell

Strata Core Services, LLC

7102977.6985
2479831.956
639.47

Sample

Sampling Method: 5' Split Spoon TOC Elev. (ft AMSL): 642.91
Tim Jennings, P.G.

(0.0 - 0.5) Concrete
(0.5 - 1.0) Bentonite Grout
(1.0 - 2.5) Bentonite Hole Plug
(2.5 - 20.0) 20/40 Silica Sand

(+3.44 - 5.0) Casing, 2" Sch 40 FJT PVC
(5.0 - 20.0) Screen,  2" Sch 40 FJT PVC,
0.010 slot
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(0 - 5.0) Silty CLAY/Clayey SILT, dark reddish brown, orange iron oxide staining from
0-0.5', moist, wet at 4', firm to hard, low plasticity, clayey gravel lens from 2.6-2.7'.

(5.0 - 8.0) Silty CLAY, dark grayish brown, moist to wet, firm, high plasticity, fine to
medium gravel in silty clay matrix at 5-5.8'.

(8.0 - 11.4) Silty CLAY, light brown, moist, firm, high plasticity, <5% fine gravel.

(11.4 - 14.0) SHALE, gray and orange, trace iron oxide, moist, firm to hard, medium
plasticity, weathered.

(14.0 - 15.0) SHALE, gray, dry, hard.

5.0/5.0

2.5/2.5

1.5/2.5

1.5/2.5

2.5/2.5

0-0.5

0.5-2

2-4

4-5

Lithologic
DescriptionUSCS

Well
Materials

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

MW-29Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

15Total Depth (ft):

7.75Borehole Diameter (in.):
HSA/DPTDrilling Method:

Field Supervisor:

Logged By:

Driller's License:

Driller:
Drilling Company:

3/6/2013Completion Date:

Dan Spaust
3038M
Tim Jennings, P.G.

Strata Core Services, LLC

7101741.6829
2480041.8696
629.39

Sample

Sampling Method: 5' Split Spoon/5' Samp Tube TOC Elev. (ft AMSL): 633.51
Tim Jennings, P.G.

(0.0 - 2.0) Concrete
(2.0 - 4.0) Bentonite Hole Plug
(4.0 - 14.5) 20/40 Silica Sand
(14.5 - 15.0) Sloughed Material

(+4.12 - 4.5) Casing, 2" Sch 40 FJT PVC
(4.5 - 14.5) Screen,  2" Sch 40 FJT PVC,
0.010 slot
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(0 - 0.5) Sandy Gravelly CLAY, dark grayish brown, moist, firm, medium plasticity,
~10-20% fine to coarse sand, ~20-30% fine to coarse gravel and cobbles (railroad
balast).
(0.5 - 5.0) No Recovery

(5.0 - 20.9) FILL, silty clay, dark grayish brown, moist to wet, soft, medium to high
plasticity, trace of fine gravel,

(20.9 - 26.5) FILL, gravelly clay, light brown, wet, soft, high plasticity, ~30-40% fine
gravel in clay matrix, wood fragments locally to 25'.

(26.5 - 28.5) FILL, gravelly clay, wet, firm to hard, medium plasticity, ~40-50% fine to
medium gravel in clay matrix, pieces of slag/lead at 28', shell fragments at 28-28.5'.

(28.5 - 30.5) SHALE, gray and orange, abundant fe ox staining, wet, hard, medium
plasticity.

(30.5 - 32.5) SHALE, gray, moist, no cementation, very hard.

0.5/5

1.3/5

1/2.5

2.5/2.5

2/5

2.5/2.5

2.5/2.5

2.5/2.5

2.5/2.5

2.5/2.5

0-0.5

0.5-2

2-4

4-5

Lithologic
DescriptionUSCS

Well
Materials

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

MW-30Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

32.5Total Depth (ft):

7.75Borehole Diameter (in.):
HSADrilling Method:

Field Supervisor:

Logged By:

Driller's License:

Driller:
Drilling Company:

3/28/2013Completion Date:

Dan Spaust
3038M
Tim Jennings, P.G.

Strata Core Services, LLC

7102086.1889
2480011.0566
645.483805

Sample

Sampling Method: 5' Split Spoon TOC Elev. (ft AMSL): 645.148475
Tim Jennings, P.G.

(0.0 - 2.0) Concrete
(2.0 - 10.0) Bentonite Hole Plug
(10.0 - 32.5) 20/40 Silica Sand

(0 - 12.0) Casing, 2" Sch 40 FJT PVC
(12.0 - 32.0) Screen,  2" Sch 40 FJT PVC,
0.010 slot
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(0 - 0.9) CONCRETE SLAB

(0.9 - 5.8) FILL, clayey sand and sandy clay, orange, trace iron oxide nodules.

(5.8 - 8) FILL, silty clay, trace fine gravel, moist to wet, dark brown, trace battery chips
at 5.8-8', wet at 9.5', slag observed.

(8 - 16) Silty clay, dark brown.

(16 - 21) Silty CLAY and clayey SILT, trace gravel and sand, greater sand content with
depth, yellowish brown.

(21 - 22) Gravelly CLAY, ~20% fine to medium gravel in clay matrix.

(22 - 24) SHALE potentially, drilling more difficult.

4/5

5/5

5/5

cuttings

0.9-2

5.8-8

9.5

Lithologic
DescriptionUSCS

Well
Materials

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

MW-31Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

24Total Depth (ft):

7.75Borehole Diameter (in.):
HSADrilling Method:

Field Supervisor:

Logged By:

Driller's License:

Driller:
Drilling Company:

5/9/2013Completion Date:

Margarito Estrada
58164
Tim Jennings, P.G.

Strata Core Services, LLC

7102001.9818
2479800.4009
637.17

Sample

Sampling Method: 5' Split Spoon TOC Elev. (ft AMSL): 636.71
Tim Jennings, P.G.

(0.0 - 2.0) Concrete
(2.0 - 6.0) Bentonite Hole Plug
(6.0 - 23.0) 20/40 Silica Sand

(0 - 8.0) Casing, 2" Sch 40 FJT PVC
(8.0 - 23.0) Screen,  2" Sch 40 FJT PVC,
0.010 slot
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(0 - 3.0) CLAY with trace gravel, dark reddish brown, moist, soft to firm, low to medium
plasticity, abundant calcareous nodules.

(3.0 - 13.0) Clayey SILT/Silty CLAY, dark reddish brown, yellowish brown from 7-10',
slightly moist, very hard, low plasticity, friable from 5-6.5'.

(13.0 - 14.0) Clayey SAND/Sandy CLAY, light yellowish brown with orange staining
(iron oxide), moist, soft, low plasticity.
(14.0 - 19.0) SHALE, dark gray with orange staining (iron oxide along fractures and
bedding planes), dry to slightly moist, soft to firm, high plasticity, weathered.

(19.0 - 20.0) SHALE, dark gray, dry, very hard.

3.6/5.0

3.1/5.0

3.4/5.0

4.5/5.0

0-0.5

0.5-2

2-4

4-5

Lithologic
DescriptionUSCS

Well
Materials

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

PMW-19RLog of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

20Total Depth (ft):

7.75Borehole Diameter (in.):
HSADrilling Method:

Field Supervisor:

Logged By:

Driller's License:

Driller:
Drilling Company:

2/26/2013Completion Date:

Dan Spaust
3038M
Roberta Russell

Strata Core Services, LLC

7103664.081
2480920.3742
678.45

Sample

Sampling Method: 5' Split Spoon TOC Elev. (ft AMSL): 681.79
Tim Jennings, P.G.

(0.0 - 0.5) Concrete
(0.5 - 1.0) Bentonite Grout
(1.0 - 2.5) Bentonite Hole Plug
(2.5 -19.0) 20/40 Silica Sand
(19.0 - 20.0) Sloughed Material

(+3.34 - 4.0) Casing, 2" Sch 40 FJT PVC
(4.0 - 19.0) Screen,  2" Sch 40 FJT PVC,
0.010 slot
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(0 - 2.6) CLAY, dark reddish brown, moist, soft, high plasticity.

(2.6 - 7.5) Clayey SILT, dark reddish brown, dry to moist, very hard, low plasticity,
trace to moderate calcareous nodules.

(7.5 - 11.0) Sandy CLAY/Clayey SAND, moist, soft to firm, low plasticity, more clay
with depth, abundant calcareous nodules.

(11.0 - 19.5) CLAY, reddish yellow, with trace to moderate gravel, moist, firm, low to
medium plasticity, very fine to medium gravel (5-20%) in clay matrix.

(19.5 - 20.0) GRAVEL with clay; reddish yellow, wet, very soft, ~20-30% clay matrix.
(20.0 - 21.8) CLAY with gravel; reddish yellow, wet, soft to firm, low to medium
plasticity clay, <5% carbonate gravel in clay.

(21.8 - 23.0) GRAVEL with clay; reddish yellow, wet, soft, 30-40% low to medium
plasticity clay matrix in fine to medium gravel.

(23.0 - 23.5) CLAY with gravel; reddish yellow, very moist, hard, low to medium
plasticity clay, 30-40% fine to medium gravel.
(23.5 - 25.0) SHALE, dark gray, dry, very hard, low to medium plasticity, fissile, slightly
weathered.

5.0/5.0

2.7/5.0

5.0/5.0

5.0/5.0

5.0/5.0

0-0.5

0.5-2

2-4

4-5

Lithologic
DescriptionUSCS

Well
Materials

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

PMW-20RLog of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

25Total Depth (ft):

7.75Borehole Diameter (in.):
HSADrilling Method:

Field Supervisor:

Logged By:

Driller's License:

Driller:
Drilling Company:

2/26/2013Completion Date:

Chris Combs
56033
Roberta Russell

Strata Core Services, LLC

7103357.9244
2480030.2079
645.2

Sample

Sampling Method: 5' Split Spoon TOC Elev. (ft AMSL): 648.09
Tim Jennings, P.G.

(0.0 - 2.0) Concrete
(2.0 - 7.0) Bentonite Grout
(7.0 - 9.0) Bentonite Hole Plug
(9.0 - 25.0) 20/40 Silica Sand

(+2.89 - 10.0) Casing, 2" Sch 40 FJT PVC
(10.0 - 25.0) Screen,  2" Sch 40 FJT PVC,
0.010 slot
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(0 - 1.1) Sandy, gravelly CLAY; wet, very soft, slow dilatancy, high plasticity clay,
~20-30% fine sand and fine gravel.

(1.1 - 7.9) Silty CLAY, dark gray, moist, firm to hard, no dilatancy, medium to high
plasticity, trace carbonate gravel below 5'.

(7.9 - 10.6) Clayey, gravelly SAND; light brown, fine to coarse sand, moist, soft to firm,
medium plasticity clay, ~10-20% clay and ~10-20% fine to medium gravel.

(10.6 - 13.5) Clayey SILT, light brown, moist, soft to firm, slow dilatancy, medium
plasticity.

(13.5 - 16.0) Gravelly, clayey SAND; light brown, fine to coarse sand, moist to wet, wet
at 15.8-16', firm to soft, ~40-50% fine to medium gravel, ~5-10% clay above 15'.

(16.0 - 17.2) Sandy SILT, light brown, wet, soft, medium plasticity.

(17.2 - 21.8) Sandy, gravelly CLAY; wet to dry, firm to hard, medium plasticity clay,
fine to medium gravel (~5-10%) and fine to coarse sand (~10-20%) in clay matrix.

(21.8 - 25.0) SHALE, brownish gray, dry, very hard.

5.0/5.0

5.0/5.0

5.0/5.0

2.5/5.0

2.2/5.0

0-0.5

0.5-2

2-4

4-5

Lithologic
DescriptionUSCS

Well
Materials

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

LMW-21Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

25Total Depth (ft):

7.75Borehole Diameter (in.):
HSADrilling Method:

Field Supervisor:

Logged By:

Driller's License:

Driller:
Drilling Company:

2/27/2013Completion Date:

Chris Combs
56033
Tim Jennings, P.G.

Strata Core Services, LLC

7103205.9759
2480099.7956
645.12

Sample

Sampling Method: 5' Split Spoon TOC Elev. (ft AMSL): 648.28
Tim Jennings, P.G.

(0.0 - 2.0) Concrete
(2.0 - 8.0) Bentonite Hole Plug
(8.0 - 25.0) 20/40 Silica Sand

(+3.16 - 10.0) Casing, 2" Sch 40 FJT PVC
(10.0 - 25.0) Screen,  2" Sch 40 FJT PVC,
0.010 slot
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(0 - 12.5) CLAY/Silty CLAY, dark reddish brown, yellowish brown from 9-12.5', moist,
soft to firm, low to medium plasticity, ~10% calcareous nodules from 9-12.5'.

(12.5 - 13.0) CLAY with gravel; yellowish brown, moist, soft, low plasticity, ~30-40%
gravel in clay matrix.
(13.0 - 16.0) Sandy CLAY, yellowish brown, moist, soft, low plasticity.

(16.0 - 17.0) Gravelly CLAY, yellowish brown, ~30-40% gravel in clay matrix.

(17.0 - 19.5) Silty CLAY, grayish brown with orange staining, very moist, soft to firm,
low plasticity.

(19.5 - 20.0) SHALE, gray, dry, hard, low to medium plasticity.

4.5/5.0

4.4/5.0

4.0/5.0

4.3/5.0

0-0.5

0.5-2

2-4

4-5

Lithologic
DescriptionUSCS

Well
Materials

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

LMW-22Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

20Total Depth (ft):

7.75Borehole Diameter (in.):
HSADrilling Method:

Field Supervisor:

Logged By:

Driller's License:

Driller:
Drilling Company:

2/27/2013Completion Date:

Dan Spaust
3038M
Roberta Russell

Strata Core Services, LLC

7102891.2829
2480355.4657
643.32

Sample

Sampling Method: 5' Split Spoon TOC Elev. (ft AMSL): 646.71
Tim Jennings, P.G.

(0.0 - 0.5) Concrete
(0.5 - 1.0) Bentonite Grout
(1.0 - 2.5) Bentonite Hole Plug
(2.5 - 20.0) 20/40 Silica Sand

(+3.67 - 5.0) Casing, 2" Sch 40 FJT PVC
(5.0 - 20.0) Screen,  2" Sch 40 FJT PVC,
0.010 slot
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(0 - 3.6) Clayey SILT, grayish brown, moist to wet, soft to firm, high plasticity.

(3.6 - 7.5) SHALE, light brown, orange and gray, moist, firm to hard, medium
plasticity, weathered.

(7.5 - 10.0) SHALE, dark gray, dry, hard.

5.0/5.0

5.0/5.0

0.9

1.2

1.2

0.7

0.5

1.3

1.1

1.3

0.9

0.8

Lithologic
Description

USCS
Well

Materials
Depth

(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

VCP-MW-1Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

10Total Depth (ft):

7.75Borehole Diameter (in.):

HSADrilling Method:

Field Supervisor:

Logged By:

Driller's License:

Driller:
Drilling Company:

2/28/2013Completion Date:

Chris Combs
56033
Tim Jennings, P.G.

Strata Core Services, LLC

7101501.9575
2479866.9837
652.99

Sampling Method: 5' Split Spoon TOC Elev. (ft AMSL): 655.88
Tim Jennings, P.G.

PID
(ppm)

(0.0 - 1.0) Concrete
(1.0 - 2.0) Bentonite Hole Plug
(2.0 - 10.0) 20/40 Silica Sand

(+2.89 - 2.5) Casing, 2" Sch 40 FJT PVC
(2.5 - 10.0) Screen,  2" Sch 40 FJT PVC,
0.010 slot
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SH

(0 - 4.0) Clayey SILT, dark grayish brown, moist, soft to firm, high plasticity,
abundant roots to 4'.

(4.0 - 9.0) Silty CLAY, dark grayish brown, moist soft, medium plasticity, rust colored
mottling locally, friable, abundant roots, iron oxide mottling below 6'.

(9.0 - 11.1) Silty CLAY, dark grayish brown, moist firm, medium to high plasticity,
light gray laminae.

(11.1 - 13.6) Gravelly CLAY, light brown and orange, moist to wet, firm, high
plasticity clay, ~20-30% fine to medium gravel in clay matrix, increasing moisture
with depth.

(13.6 - 15.6) Silty CLAY, light brown to orange, wet, soft, high plasticity, <5% fine to
coarse sand.

(15.6 - 18.2) SHALE, gray to light brown, moist, hard, abundant iron oxide along
bedding planes, weathered.

(18.2 - 20.0) SHALE, dark gray, dry, hard.

5.0/5.0

5.0/5.0

5.0/5.0

3.5/5.0

6.2

7.0

9.3

8.7

7.2

8.8

7.2

8.1

8.1

9.3

8.5

7.0

6.6

3.2

7.2

8.1

5.4

5.2

12.0

25.1

Lithologic
Description

USCS
Well

Materials
Depth

(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

VCP-MW-2Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

20Total Depth (ft):

7.75Borehole Diameter (in.):

HSADrilling Method:

Field Supervisor:

Logged By:

Driller's License:

Driller:
Drilling Company:

3/1/2013Completion Date:

Chris Combs
56033
Tim Jennings, P.G.

Strata Core Services, LLC

7101872.3093
2479265.8773
627.74

Sampling Method: 5' Split Spoon TOC Elev. (ft AMSL): 631.16
Tim Jennings, P.G.

PID
(ppm)

(0.0 - 2.0) Concrete
(2.0 - 4.0) Bentonite Hole Plug
(4.0 - 20.0) 20/40 Silica Sand

(+3.42 - 5.0) Casing, 2" Sch 40 FJT PVC
(5.0 - 20.0) Screen,  2" Sch 40 FJT PVC,
0.010 slot
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SH

(0 - 3.4) Silty CLAY/Clayey SILT, dark grayish brown, moist, soft to firm, high
plasticity, abundant roots at 0-0.5'.

(3.4 - 7.3) Silty gravelly CLAY; light brown, moist, firm to hard, medium plasticity
clay, ~10-30% fine calcareous gravel.

(7.3 - 7.6) Silty CLAY, light brown, moist firm to hard, medium plasticity, orange and
green laminated.
(7.6 - 10.0) No Recovery

(10.0 - 13.0) Silty CLAY, light brown, wet, soft, high plasticity.

(13.0 - 15.0) SHALE, gray, moist, firm to hard, medium plasticity, abundant iron
oxide partings, weathered.

4.3/5.0

2.4/5.0

5.0/5.0

0..8

0.1

0.5

0.3

1.1

0.6

0.6

0.1

-

-

0.4

0.5

0.4

1.1

0.4

Lithologic
Description

USCS
Well

Materials
Depth

(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

VCP-MW-3Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

15Total Depth (ft):

7.75Borehole Diameter (in.):

HSADrilling Method:

Field Supervisor:

Logged By:

Driller's License:

Driller:
Drilling Company:

2/28/2013Completion Date:

Chris Combs
56033
Tim Jennings, P.G.

Strata Core Services, LLC

7102743.5737
2478984.5144
631.34

Sampling Method: 5' Split Spoon TOC Elev. (ft AMSL): 634.06
Tim Jennings, P.G.

PID
(ppm)

(0.0 - 2.0) Concrete
(2.0 - 4.0) Bentonite Hole Plug
(4.0 - 15.0) 20/40 Silica Sand

(+2.72 - 5.0) Casing, 2" Sch 40 FJT PVC
(5.0 - 15.0) Screen,  2" Sch 40 FJT PVC,
0.010 slot
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SH

(0 - 1.8) Clayey SILT, dark grayish brown, moist soft, high plasticity, trace calcareous
nodules.

(1.8 - 5.3) Silty CLAY, brown to light brown, moist, soft to firm, medium to high
plasticity, trace to 5% calcareous nodules.

(5.3 - 6.6) Gravelly CLAY/Clayey GRAVEL, sub-rounded gravel, moist, soft to firm,
medium plasticity clay, ~40-60% fine to medium gravel in clay matrix.

(6.6 - 10.7) Silty CLAY, orange, brown and gray mottled, moist, firm, medium to high
plasticity.

(10.7 - 15.0) SHALE, orangish brown to gray, moist to dry, firm to hard, medium
plasticity, abundant iron oxide along bedding planes.

2.5/5.0

3.0/5.0

5.0/5.0

0

0

0.4

-

-

0.1

0

0.1

-

-

1

0

0.1

0.3

0.1

Lithologic
Description

USCS
Well

Materials
Depth

(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

VCP-MW-4Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

15Total Depth (ft):

7.75Borehole Diameter (in.):

HSADrilling Method:

Field Supervisor:

Logged By:

Driller's License:

Driller:
Drilling Company:

2/28/2013Completion Date:

Chris Combs
56033
Tim Jennings, P.G.

Strata Core Services, LLC

7102521.1042
2479285.0237
632.18

Sampling Method: 5' Split Spoon TOC Elev. (ft AMSL): 635.43
Tim Jennings, P.G.

PID
(ppm)

(0.0 - 1.0) Concrete
(1.0 - 3.0) Bentonite Hole Plug
(3.0 - 15.0) 20/40 Silica Sand

(+3.25 - 5.0) Casing, 2" Sch 40 FJT PVC
(5.0 - 15.0) Screen,  2" Sch 40 FJT PVC,
0.010 slot
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(0 - 6.6) Silty CLAY, dark grayish brown, moist to dry, firm to hard, high plasticity, few (<5%)
small calcareous nodules below 3.3', dry below 3.5'.

(6.6 - 11.5) Sandy, silty CLAY; light brown, light gray and orange laminated, moist, very hard,
medium to high plasticity, ~10-20% fine to coarse sand in clay matrix.

(11.5 - 12.0) Sandy, gravelly CLAY; brown orange, moist, firm, high plasticity clay.
(12.0 - 12.8) Clayey, gravelly SAND; wet, soft, ~20-30% clay, ~10-20% fine to medium gravel.
(12.8 - 15.9) Sandy, gravelly CLAY; brown orange, moist, firm, high plasticity clay, ~10-20%
fine sand and fine gravel, possibly calcareous nodules.

(15.9 - 17.5) CLAY, orange and gray mottled, moist, firm, medium plasticity, <5% fine to
medium gravel and calcareous nodules, possible reworked shale.

(17.5 - 17.7) SHALE, gray, moist, firm, high plasticity.
(17.7 - 20.0) SHALE, gray, very hard, poor recovery.

5.0/5.0

2.5/5.0

3.2/5.0

2.5/5.0

Lithologic
DescriptionUSCS

Well
Materials

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

VCP-MW-5Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

20Total Depth (ft):

7.75Borehole Diameter (in.):
HSADrilling Method:

Field Supervisor:

Logged By:

Driller's License:

Driller:
Drilling Company:

2/27/2013Completion Date:

Chris Combs
56033
Tim Jennings, P.G.

Strata Core Services, LLC

7102925.8587
2480000.584
640.8

Sampling Method: 5' Split Spoon TOC Elev. (ft AMSL): 643.97
Tim Jennings, P.G.

(0.0 - 1.0) Concrete
(1.0 - 3.0) Bentonite Hole Plug
(3.0 - 20.0) 20/40 Silica Sand

(+3.17 - 5.0) Casing, 2" Sch 40 FJT PVC
(5.0 - 20.0) Screen,  2" Sch 40 FJT PVC,
0.010 slot
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(0 - 6.6) Silty CLAY, dark grayish brown, moist to dry, soft to hard, high plasticity, <5%
calcareous nodules, hard and dry below 3.7', brown, ~5-10% calcareous nodules at 5-6.6', very
stiff 6-6.6'.

(6.6 - 10.0) Silty, gravelly CLAY; brown orange, moist, hard to very hard, medium to high
plasticity clay, well laminated, ~10-20% fine to medium gravel and calcareous nodules.

(10.0 - 15.0) Clayey SILT, moist to wet, soft, high plasticity, ~20-30% fine to medium gravel and
fine to coarse sand from 12.3-12.8', wet below 12.3'.

(15.0 - 16.5) Silty, gravelly SAND; brown, wet, soft, ~10% fines, ~20-30% fine to medium
sub-rounded gravel in fine to coarse sand.

(16.5 - 17.1) Silty CLAY, brown, wet, soft, high plasticity, trace fine gravel in clay matrix.
(17.1 - 20.0) SHALE, gray and brown, moist, firm to hard, iron oxide staining along bedding
planes, weathered.

5.0/5.0

3.7/5.0

3.7/5.0

5.0/5.0

Lithologic
DescriptionUSCS

Well
Materials

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

VCP-MW-6Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

20Total Depth (ft):

7.75Borehole Diameter (in.):
HSADrilling Method:

Field Supervisor:

Logged By:

Driller's License:

Driller:
Drilling Company:

2/27/2013Completion Date:

Chris Combs
56033
Tim Jennings, P.G.

Strata Core Services, LLC

7103251.5523
2479837.0804
641.1

Sampling Method: 5' Split Spoon TOC Elev. (ft AMSL): 644.71
Tim Jennings, P.G.

(0.0 - 1.0) Concrete
(1.0 - 3.0) Bentonite Hole Plug
(3.0 - 20.0) 20/40 Silica Sand

(+3.61 - 5.0) Casing, 2" Sch 40 FJT PVC
(5.0 - 20.0) Screen,  2" Sch 40 FJT PVC,
0.010 slot

Exide APAR Page 392 of 2984



10

5

0 CL

LS

SH

(0 - 0.8) Silty CLAY, dark gray brown, moist, soft, low plasticity, trace med. size
gravel in top 0.5', gradational contact.
(0.8 - 1.1) Chalky, silty LIMESTONE, weathered, orange iron oxide staining.
(1.1 - 6.2) Chalky, silty LIMESTONE, light tan, brittle, dry, hard, <5% dark brown and
orange ironstone nodules from 4.0-4.2'.

(6.2 - 10) Chalky, silty SHALE, dark gray, fissile, blocky at base, dry, hard.

4.0/4.0

5.0/5.0

1.0/1.0

0

0

0

0

0

0

0

0

0

0

Lithologic
DescriptionUSCS

Well
Materials

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

VCP-MW-7Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

10Total Depth (ft):

8.25Borehole Diameter (in.):
HSADrilling Method:

Field Supervisor:

Logged By:

Driller's License:

Driller:
Drilling Company:

4/18/2013Completion Date:

Joe Garcia
58780
Carolyn Sexton

Sunbelt Environmental

7100967.0459
2481078.6125
683.116976

Sampling Method: 5' Split Spoon TOC Elev. (ft AMSL): 685.176513
Tim Jennings, P.G.

PID
(ppm)

(0.0 - 1.0) Concrete
(1.0 - 2.0) Bentonite Hole Plug
(2.0 - 10.0) Industrial Quartz Sand

(+2.06 - 2.5) Casing, 2" Sch 40 PVC
(2.5 - 10.0) Screen,  2" Sch 40 PVC,
0.010 slot
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0

FILL

CL

LS

(0 - 3.6) FILL, gray brown, dry, with silty clay, coarse sand to large gravel,
asphalt-like nodules, calcareous nodules.

(3.6 - 7.4) Silty CLAY, dark brown, moist, low plasticity, ~10% graded angular fine to
med. sand and calcareous nodules.

(7.4 - 11.1) Silty CLAY, medium-brown to gray, moist to wet, low to med. plasticity,
~10-20% coarse sand to medium gravel.

(11.1 - 15.9) Slightly silty CLAY, gray brown, moist to wet, low to med. plasticity,
~30-40% gravel from 11.1-11.3'.

(15.9 - 16) LIMESTONE, grayish tan, competent, microcrystaline to very fine grained,
contains veins of secondary crystals.

3.0/5.0

2.5/5.0

3.2/5.0

1.0/1.0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Lithologic
DescriptionUSCS

Well
Materials

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

VCP-MW-8Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

16Total Depth (ft):

8.25Borehole Diameter (in.):

HSADrilling Method:

Field Supervisor:

Logged By:

Driller's License:

Driller:
Drilling Company:

4/17/2013Completion Date:

Joe Garcia
58781
Carolyn Sexton

Sunbelt Environmental

7102884.3737
2481077.5726
648.101225

Sampling Method: 5' Split Spoon TOC Elev. (ft AMSL): 651.023133
Tim Jennings, P.G.

PID
(ppm)

(0.0 - 2.0) Concrete
(2.0 - 4.0) Bentonite Hole Plug
(4.0 - 16.0) Industrial Quartz Sand

(+2.92 - 6.0) Casing, 2" Sch 40 PVC
(6.0 - 16.0) Screen,  2" Sch 40 PVC,
0.010 slot
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SH

(0 - 0.7) Silty CLAY, dark brown, slighly moist, firm, low plasticity, with root fragments
and angular coarse sand to med. gravel.
(0.7 - 2.7) Silty CLAY, dark brown to black, slightly moist, firm to hard, low plasticity,
with calcareous nodules and 10-20% angular coarse sand to fine gravel.

(2.7 - 5) Clayey GRAVEL, yellow-brown, moist to wet, firm, low plasticity, ~40-50%
fine to med. carbonate gravel in clay matrix.

(5 - 6.1) Silty CLAY, gray with orange iron oxide staining, moist, soft to firm, low to
medium plasticity, calcareous nodule lense from 5.5-5.6', laminated fine sand from
5.9-6.05'.
(6.1 - 18.8) Silty CLAY, gray with orange iron oxide staining, moist, firm, low
plasticity, moderately weathered throughout, contains horizontal carbonate and inron
oxide staining and vertical iron oxide filled fractures.

(18.8 - 20) SHALE, dark gray, moist, firm, low plasticity, unweathered.

4.0/5.0

5.0/5.0

5.0/5.0

5.0/5.0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Lithologic
DescriptionUSCS

Well
Materials

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

VCP-MW-9Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

20Total Depth (ft):

8.25Borehole Diameter (in.):

HSADrilling Method:

Field Supervisor:

Logged By:

Driller's License:

Driller:
Drilling Company:

4/17/2013Completion Date:

Joe Garcia
58782
Carolyn Sexton

Sunbelt Environmental

7103297.5194
2481042.4147
664.314339

Sampling Method: 5' Split Spoon TOC Elev. (ft AMSL): 666.957891
Tim Jennings, P.G.

PID
(ppm)

(0.0 - 0.5) Concrete
(0.5 - 2.0) Bentonite Hole Plug
(2.0 - 20.0) Industrial Quartz Sand

(+2.64 - 2.5) Casing, 2" Sch 40 PVC
(2.5 - 20.0) Screen,  2" Sch 40 PVC,
0.010 slot
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(0 - 0.4) Silty CLAY, dark brown,  with roots and 5-10% fine gravel and calcareous
nodules.
(0.4 - 1.2) Sandy CLAY, light gray, interlayered soft clay and iron oxide stained sand,
slightly moist, low to medium plasticity.
(1.2 - 5.6) Silty CLAY, dark brown-gray, moist, low to medium plasticity, carbonate
coarse sand to fine gravel within clay matrix throughout, coarse gravel from 1.6-2.8'.

(5.6 - 12.4) Silty CLAY, light to medium gray, moist, soft, friable and fissile, massive
below 7.7', limonite and orange iron oxide staining throughout.

(12.4 - 15) SHALE, dark gray, slightly moist, low plasticity, slightly weathered.

5.0/5.0

5.0/5.0

5.0/5.0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Lithologic
DescriptionUSCS

Well
Materials

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

VCP-MW-10Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

15Total Depth (ft):

8.25Borehole Diameter (in.):
HSADrilling Method:

Field Supervisor:

Logged By:

Driller's License:

Driller:
Drilling Company:

4/17/2013Completion Date:

Joe Garcia
58783
Carolyn Sexton

Sunbelt Environmental

7103274.8564
2481265.9907
667.108585

Sampling Method: 5' Split Spoon TOC Elev. (ft AMSL): 669.744622
Tim Jennings, P.G.

PID
(ppm)

(0.0 - 0.5) Concrete
(0.5 - 2.0) Bentonite Hole Plug
(2.0 - 15.0) Industrial Quartz Sand

(+2.64 - 2.5) Casing, 2" Sch 40 PVC
(2.5 - 15.0) Screen,  2" Sch 40 PVC,
0.010 slot
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(0 - 0.8) Silty CLAY, deep brown, slightly moist, low plasticity, soft to firm, contains
roots.
(0.8 - 5) Slightly silty CLAY, yellow-gray, slightly dry, firm to hard, low plasticity,
10-30% coarse sand to fine gravel dispersed within clay matrix, roots to 3.2',
calcareous laminae and iron oxide staining throughout.

(5 - 10) Weathered SHALE, gray, slightly dry, firm to hard, low plasticity, iron oxide
staining and carbonate filled laminae throughout.

(10 - 12.8) SHALE, dark gray, friable, iron oxide staining, weathered.

(12.8 - 15) SHALE, dark gray, dry, very hard, fissile, unweathered.

3.6/5.0

3.4/5.0

5.0/5.0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Lithologic
DescriptionUSCS

Well
Materials

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

VCP-MW-11Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

15Total Depth (ft):

8.25Borehole Diameter (in.):
HSADrilling Method:

Field Supervisor:

Logged By:

Driller's License:

Driller:
Drilling Company:

4/17/2013Completion Date:

Joe Garcia
58784
Carolyn Sexton

Sunbelt Environmental

7103365.2704
2481418.2146
670.152153

Sampling Method: 5' Split Spoon TOC Elev. (ft AMSL): 672.734085
Tim Jennings, P.G.

PID
(ppm)

(0.0 - 0.5) Concrete
(0.5 - 2.0) Bentonite Hole Plug
(2.0 - 15.0) Industrial Quartz Sand

(+2.58 - 2.5) Casing, 2" Sch 40 PVC
(2.5 - 15.0) Screen,  2" Sch 40 PVC,
0.010 slot
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(0 - 5.0) CLAY and Silty CLAY, very dark gray, trace orange Fe mottling, trace limestone pebbles,
moderately abundant limestone granules, dry to slightly moist, firm, low to medium plasticity.

4/4

1/1

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2012-BSA-2Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

4/29/2013Completion Date:
Margarito Estrada

58164

Will Vienne, P.G.
4' Lined Tube

7102274.2792
2480735.1448
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Will Vienne, P.G.
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FILL

(0 - 0.3) FILL, sand w/gravel, light reddish brown, unconsolidated, dry, hard.
(0.3 - 5.0) FILL, silty clay, trace gravel, reddish brown, plastic bag fragment and mulch @ 4.9',
moist, firm, low plasticity.

5/5

0 - 2

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-BSA-6Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/5/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7102200.9899
2480652.3935
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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(0 - 1.3) FILL, surficial fill not associated with NDA, clay with sand and gravel, ~30-40% medium
gravel and sand, no foreign objects (e.g. slag, battery chips or trash) observed, light reddish brown,
dry, firm, low plasticity.

(1.3 - 5.0) Silty CLAY, dark reddish brown, trace calcareous nodules from 4.5-5', moist, firm, low
plasticity.

5/5

0 - 2

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-BSA-7Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/5/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7102250.9587
2480715.8882
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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(0 - 5.0) FILL, dark grayish brown, moist, soft to slightly firm, low plasticity, concrete fragment at
1.5', moderately organic clay at 0-0.6' with abundant root fragments, very fine clayey sand with Fe
staining 0.6-2.9', silty clay with trace limestone granules from 2.9-4', wet clayey sand with Fe
staining at 4-5'.

4/4

1/1

0 - 0.5

0.5 - 2

2 - 4

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-AD-1Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/14/2013Completion Date:
Dan Spaust

3038

Will Vienne, P.G.
4' Lined Tube

7101895.7037
2480807.5725
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Will Vienne, P.G.
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5

4

3

2

1

0

FILL

(0 - 4.0) FILL, sandy to silty clay, sandy clay from 0-3', silty clay from 3-4', brown, very dark gray
from 3-4', common limestone granules, trace limestone pebbles, trace root/plant material.

(4.0 - 5.0) FILL, clayey sand, gray, wet, no cementation, soft, abundant pebble and granule sized
gravel.

3.5/4

1/1

0.5 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-AD-2Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

4/29/2013Completion Date:
Margarito Estrada

58164

Will Vienne, P.G.
4' Lined Tube

7101914.0818
2480989.7962
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Will Vienne, P.G.
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1

0 CON

CH

CL

(0 - 0.5) CONCRETE SLAB

(0.5 - 1.7) Silty CLAY, grayish brown, trace fine gravel, moist, no cementation, soft, high plasticity.

(1.7 - 5.5) Silty CLAY, light brownish-orange, few carbonate nodules (fine-very fine), moist, wet
below 5.3', firm to soft, medium plasticity.

5/5

0.5/1

0.5 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-AD-2ALog of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

6Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/27/2013Completion Date:
Margarito Estrada

58164

Tim Jennings, P.G.
5' Lined Tube

7101930.698
2481017.163
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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1

0

CL

(0 - 5.0) Silty CLAY, very dark brownish gray, dry, slightly firm to firm, low plasticity clay,
moderately organic with abundant decayed plant fragments to 2.7', firmer with abundant limestone
granules below 2.7', limestone pebbles at 2.7-2.8'.

3.6/4

1/1

0 - 0.5

0.5 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-FOP-1Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/14/2013Completion Date:
Dan Spaust

3038

Will Vienne, P.G.
4' Lined Tube

7101872.2058
2480549.0768
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Will Vienne, P.G.
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8
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0
CON

FILL

CH/MH

NR

CH

NR

(0 - 0.9) CONCRETE SLAB

(0.9 - 1.3) FILL, sand and gravel road base.

(1.3 - 3.1) Clayey SILT, silty CLAY, dark grayish brown, ~20% medium sand from 1.3-1.6', wet,
very soft, high plasticity.

(3.1 - 4.0) No recovery.

(4.0 - 5.4) Silty CLAY, light gray to black, wet, soft to firm, high plasticity.

(5.4 - 8.0) No recovery.

3.1/4

1.4/4

0.9 - 2

2 - 3

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-BB-1Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

8Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

5/21/2013Completion Date:
Dan Spaust

3038

Tim Jennings, P.G.
4' Lined Tube

7102006.534
2480117.377
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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CL

(0 - 0.9) CONCRETE SLAB

(0.9 - 6.3) FILL, clayey sand, reddish yellow, increasing clay content with depth, with trace black,
very fine gravel, moist, soft, low plasticity.

(6.3 - 9.3) FILL, silty clay, dark reddish brown, trace slag (<0.1") from 6.3-7.7', gravel lens at
9.2-9.3', moist, firm, low plasticity.

(9.3 - 12.0) Silty CLAY, dark reddish brown, trace red mottling, trace calcareous nodules, moist,
wet at 11.6', firm, low plasticity.

3.4/4

4/4

4/4

0.9 - 2

2 - 4

4 - 5

6.3 - 7.7

8 - 10

11.6

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-BSB-1Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

12Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

4/11/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
4' Lined Tube

7102047.0799
2479711.821
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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FILL

CL

(0 - 0.9) CONCRETE SLAB

(0.9 - 5.4) FILL, clayey sand, reddish yellow, trace black staining from 4.0-5.4', greater clay content
with depth, with trace black, well-rounded, very fine gravel from 0.9-1.1', moist, soft.

(5.4 - 8.9) FILL, silty clay, dark reddish brown, trace slag fragments (<0.1") from 5.7-6.6', large
battery chip (~1.5") at 6.4', gravel lens at 7.2-7.4' (~40% fine-medium gravel in silty clay matrix),
moist, soft, low plasticity.

(8.9 - 12.0) Silty CLAY, dark reddish brown, moist, wet at 11.2', soft to firm, low plasticity.

3.4/4

4/4

4/4

0.9 - 2

2 - 4

4 - 5

8 - 10

11.2

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-BSB-2Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

12Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

4/11/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
4' Lined Tube

7102035.3349
2479770.635
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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CL

(0 - 0.9) CONCRETE SLAB

(0.9 - 4.0) FILL, silty, clayey sand, reddish yellow, with a black, well-rounded and hard coarse
pebble at 2.6' (likely Fe nodule), moist, soft to firm.

(4.0 - 5.0) FILL, sandy clay, reddish yellow, moist, soft, low plasticity.

(5.0 - 7.1) FILL, silty clay, dark reddish brown, silty gravel lens from 7-7.1' (~50% medium to coarse
gravel), moist, soft to firm, low plasticity.

(7.1 - 12.0) Silty CLAY, dark reddish brown, moist, wet at 11.0', firm, low plasticity.

4/4

4/4

4/4

0.9 - 2

2 - 4

4 - 5

8 - 10

11

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-BSB-3Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

12Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

4/10/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
4' Lined Tube

7102029.7369
2479797.551
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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CL

(0 - 0.9) CONCRETE SLAB

(0.9 - 4.8) FILL, silty, clayey sand, reddish yellow, moist, soft.

(4.8 - 7.2) FILL, silty clay, dark reddish brown, gravel lens (~70% fine to medium gravel) from
7.0-7.2', moist, soft to firm, low plasticity.

(7.2 - 12.0) Silty CLAY, dark reddish brown, moist, wet at 11.0', firm, low plasticity.

3.1/4

4/4

4/4

0.9 - 2

2 - 4

4 - 5

8 - 10

11

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-BSB-4Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

12Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

4/10/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
4' Lined Tube

7102020.0503
2479814.7476
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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FILL

CL

(0 - 0.9) CONCRETE SLAB

(0.9 - 5.6) FILL, clayey sand, reddish yellow, trace black staining, moist, soft, increasing clay
content with depth.

(5.6 - 8.6) FILL, silty clay, dark reddish brown, trace slag fragments from 5.6-8', trace coarse gravel
lens from 7.6-7.7'.

(8.6 - 12.0) Silty CLAY, dark reddish brown, moist, wet at 11.2', firm, low plasticity.

3.1/4

4/4

4/4

0.9 - 2

2 - 4

4 - 5

8 - 10

11.2

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-BSB-5Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

12Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

4/11/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
4' Lined Tube

7102021.0899
2479781.149
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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CL

(0 - 0.9) CONCRETE SLAB

(0.9 - 5.7) FILL, clayey sand, reddish yellow, moist, soft to firm, low plasticity.

(5.7 - 9.3) FILL, silty clay, dark reddish brown, gravel lens (~40% medium to coarse gravel in silty
clay matrix) with abundant slag (~30% fine gravel-sized) at 7.2-7.3', slag fragment (<0.2") at 8.7',
moist, firm, low plasticity.

(9.3 - 12.0) Silty CLAY, dark reddish brown, trace calcareous precipitates, moist, wet at 11.1', soft
to firm, low plasticity.

2.5/4

4/4

4/4

0.9 - 2

2 - 4

4 - 5

8 - 10

11.1

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-BSB-6Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

12Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

4/11/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
4' Lined Tube

7102030.9419
2479850.401
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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CL

(0 - 0.9) CONCRETE SLAB

(0.9 - 5.3) FILL, clayey sand/sandy clay, reddish yellow, ~10% black and red well-rounded very fine
gravel, moderate black staining, moist, soft to firm, low plasticity.

(5.3 - 9.1) FILL, silty clay, dark reddish brown with moderate yellowish brown staining, gravel lens
from 7.0-7.1', slag fragments with some black metallic and trace red oxidized material at 7.1',
moist, firm, low plasticity.

(9.1 - 12.0) Silty CLAY, dark reddish brown, trace calcareous precipitates, moist, wet at 11.0', soft
to firm, low plasticity.

3.4/4

4/4

4/4

0.9 - 2

2 - 4

4 - 5

8 - 10

11

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-BSB-7Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

12Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

4/10/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
4' Lined Tube

7102020.6659
2479830.487
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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(0 - 0.9) CONCRETE SLAB

(0.9 - 3.5) FILL, silty sand, reddish yellow, moist, unconsolidated.

(3.5 - 5.9) FILL, silty, sandy clay, reddish brown, moist, soft, low plasticity.

(5.9 - 9.5) FILL, silty clay, dark reddish brown, slag fragments at 8.0 and 9.3', moist, soft, low
plasticity.

(9.5 - 12.0) Silty CLAY, dark reddish brown, moist, wet at 11.0', firm, low plasticity.

3.5/4

2.5/4

3.5/4

0.9 - 2

2 - 4

4 - 5

8 - 10

11

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-BSB-8Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

12Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

4/10/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
4' Lined Tube

7102044.5099
2479811.731
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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CL
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CL

GC

CL

(0 - 0.9) CONCRETE SLAB

(0.9 - 3.3) FILL, silty sand, reddish yellow, very moist (possibly from concrete corer), soft.

(3.3 - 6.0) FILL, sandy clay, reddish yellow, gravelly clay lens at 6.0', moist, soft, low plasticity.

(6.0 - 8.1) FILL, silty clay, dark reddish brown, moderate orange staining, moist, soft, low plasticity.

(8.1 - 9.2) FILL, sandy clay, reddish brown, moist, soft, low plasticity.

(9.2 - 16.6) Silty CLAY, dark reddish brown, moist, wet at 11.0', firm, low plasticity.

(16.6 - 17.8) Clayey GRAVEL, ~60% medium gravel, light reddish brown, wet, soft.

(17.8 - 18.4) Silty CLAY, light reddish brown, wet, firm, low plasticity.

(18.4 - 18.9) Calcareous CLAY, light reddish brown with orange staining, wet, firm, low plasticity.
(18.9 - 19.8) Clayey GRAVEL, ~ 70% medium to coarse gravel, light reddish brown, wet, soft.

(19.8 - 20.0) Calcareous CLAY, light reddish brown with orange staining, wet, firm, low plasticity.

4/4

3/4

4/4

4/4

4/4

0.9 - 2

2 - 4

4 - 5

8 - 10

11

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-BSB-9Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

20Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

4/10/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
4' Lined Tube

7102065.3359
2479812.374
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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CL

(0 - 0.9) CONCRETE SLAB

(0.9 - 4.9) FILL, clayey sand, reddish yellow, moist, soft to firm, low plasticity, greater clay content
with depth; with black, well-rounded, coarse pebble at 4.0'.

(4.9 - 10.4) FILL, silty clay, dark reddish brown, moist, soft to firm, low plasticity, ~10% slag (fine to
medium gravel-sized) from 5.5-7.9', gravelly clay lens (~20% medium to coarse gravel in silty clay
matrix) from 6.6-6.7'.

(10.4 - 12.0) Silty CLAY, dark reddish brown, moist to wet, soft to firm, low plasticity, saturated at
11.4'.

3.5/4

3.6/4

4/4

0.9 - 2

2 - 4

4 - 5

8 - 10

11.4

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-BSB-10Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

12Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

4/11/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
4' Lined Tube

7102049.9659
2479884.153
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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CH/MH

(0 - 0.9) CONCRETE SLAB

(0.9 - 5.4) FILL, sandy clay, red and reddish gray, moist, firm, medium plasticity.

(5.4 - 7.0) FILL, silty clay, dark grayish black, moist, firm, high plasticity, fragments of limestone
and slag below 6.7'.

(7.0 - 7.3) FILL, sand, gravel and slag, dry.
(7.3 - 8.0) No recovery.

(8.0 - 12.0) Silty CLAY/Clayey SILT, dark gray, moist, wet below 9.5', firm to soft, high plasticity.

3.7/4

3.3/4

3.8/4

0.9 - 2

5.8 - 7.3

9.5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

MW-31(R)Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

12Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

5/21/2013Completion Date:
Dan Spaust

3038

Tim Jennings, P.G.
4' Lined Tube

7103086.71
2480178.9987
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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CL

(0 - 0.5) CONCRETE SLAB

(0.5 - 5.5) Silty CLAY, very dark brownish gray, slightly sandy at 0.5-2.5, moist, some
perched water below concrete (may be from concrete corer).

4/4

1.5/1.5

3.3

1.6

14

0 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-MB-1Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5.5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/14/2013Completion Date:
Dan Spaust

3038

Will Vienne, P.G.
4' Lined Tube

7101768.9942
2480378.5615
--

R
ec

ov
er

y
(f

t/f
t)

P
ID

(p
pm

)

USCS

Field Supervisor: Will Vienne, P.G.
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(0 - 0.5) CONCRETE SLAB

(0.5 - 0.8) Road base material.
(0.8 - 4.5) Silty CLAY, abundant silt, very dark gray, trace black staining, dry to moist, soft,
low to no plasticity, refusal at 4.5'.

3.6/4

27.5

21.5

0 - 2

2 - 4

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-MB-2Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

4.5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/14/2013Completion Date:
Dan Spaust

3038

Will Vienne, P.G.
4' Lined Tube

7101789.6858
2480309.4631
--

R
ec

ov
er

y
(f

t/f
t)

P
ID

(p
pm

)

USCS

Field Supervisor: Will Vienne, P.G.

Exide APAR Page 418 of 2984



6

5

4

3

2

1

0 CON

CL

(0 - 0.5) CONCRETE SLAB

(0.5 - 6.0) Silty CLAY, trace gravel from 0.5-1.7', dark reddish brown, trace calcareous nodules,
moist, soft to hard, low plasticity.

5/5

1/1

4 - 5

5 - 6

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

6Total Depth (ft):

2Borehole Diameter (in.):

DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/6/2013Completion Date:
Margarito Estrada

58164

Roberta Russell

5' Lined Tube

7101959.7756
2479787.6109
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.

2012-FWFS-1
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5

4

3

2

1

0

FILL

CL

(0 - 3.5) FILL, gravel, gabion fill.

(3.5 - 5.0) Silty CLAY, dark reddish brown,~30% calcareous nodules and fine gravel from 4-5', wet,
soft.

3/5

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-FWFS-1ALog of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/5/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7101951.4239
2479776.2769
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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4

3

2

1

0
CON

FILL

CL

(0 - 0.75) CONCRETE SLAB

(0.75 - 2.4) FILL, gravelly, sandy clay, dark gray and brownish gray, wet (possibly from
concrete corer), limestone and granite gravel, unconsolidated.

(2.4 - 5.0) CLAY, very dark gray, trace limestone granules, moist, soft, low to medium
plasticity.

3/4

1/1

123

258

3 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2012-FWFS-4Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

4/29/2013Completion Date:
Margarito Estrada

58164

Will Vienne, P.G.
4' Lined Tube

7101873.4335
2479897.671
--

R
ec

ov
er

y
(f

t/f
t)

P
ID

(p
pm

)

USCS

Field Supervisor: Will Vienne, P.G.
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4

3

2

1

0
CON

FILL

CH

(0 - 0.75) CONCRETE SLAB

(0.75 - 2.5) FILL, clayey sand with moderately abundant pebble-sized limestone and
granite gravel, mottled dark gray and brownish gray, wet (possibly from concrete corer).

(2.5 - 5.0) CLAY, very dark gray, very moist, soft, medium to high plasticity.

2.3/4

1/1

115

108

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2012-FWFS-6Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

4/29/2013Completion Date:
Margarito Estrada

58164

Will Vienne, P.G.
4' Lined Tube

7101811.8251
2479976.3353
--

R
ec

ov
er

y
(f

t/f
t)

P
ID

(p
pm

)

USCS

Field Supervisor: Will Vienne, P.G.
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2

1

0

CL

MH

CL

NR

MH

(0 - 1.5) Silty CLAY, dark brown to light brown, moist, firm, medium plasticity, ~5% fine carbonate
nodules.

(1.5 - 2.6) Clayey SILT, brown, wet, soft to firm, high plasticity.

(2.6 - 3.0) Gravelly CLAY, dark brown, wet, soft, medium plasticity, ~30-40% fine to medium gravel
in clay matrix.
(3.0 - 4.0) No recovery.

(4.0 - 5.0) Clayey SILT, dark brown, wet, soft, high plasticity.

3/4

1/1

0 - 0.5

0.5 - 2

2 - 3

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2012-FWFS-7ALog of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

5/21/2013Completion Date:
Dan Spaust

3038

Tim Jennings, P.G.
4' Lined Tube

7101766.6481
2480011.6948
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.

Exide APAR Page 423 of 2984



5

4

3

2

1

0 CL

CH/MH

(0 - 0.3) Silty CLAY, dark brown, dry, hard, medium plasticity.
(0.3 - 5.0) Silty CLAY/Clayey SILT, dark reddish brown, moist, wet below 2.5', firm to soft, high
plasticity.

3/4

1/1

0 - 0.5

0.5 - 2

2 - 3

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2012-FWFS-7BLog of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

5/21/2013Completion Date:
Dan Spaust

3038

Tim Jennings, P.G.
4' Lined Tube

7101756.6481
2480011.6948
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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1
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(0 - 0.75) CONCRETE SLAB

(0.75 - 1.0) FILL, gravelly, clayey sand, reddish brown, very moist, unconsolidated,
pebble-sized limestone and granite gravel.
(1.0 - 2.0) FILL, clay, very dark gray, moist, soft to firm, low to medium plasticity, abundant
slag at 1.8-2.0' (up to 1" diameter).

(2.0 - 5.0) CLAY, very dark gray, moist, soft, low to high plasticity, high plasticity below
4.0', silty from 2.0-4.0'.

3.2/4

1/1

203

492

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2012-FWFS-8Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

4/29/2013Completion Date:
Margarito Estrada

58164

Will Vienne, P.G.
4' Lined Tube

7101748.9161
2480053.981
--

R
ec

ov
er

y
(f

t/f
t)

P
ID

(p
pm

)

USCS

Field Supervisor: Will Vienne, P.G.
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0
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FILL

CH

(0 - 0.75) CONCRETE SLAB

(0.75 - 1.3) FILL, gravelly (pebble-sized), clayey sand, light brown, wet (possibly from
concrete corer).
(1.3 - 5.0) CLAY, very dark gray, very moist, soft, medium to high plasticity, strong
hydrocarbon odor at 4-5'.

3.4/4

1/1

1361

1800

2.5 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2012-FWFS-9Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

4/29/2013Completion Date:
Margarito Estrada

58164

Will Vienne, P.G.
4' Lined Tube

7101720.026
2480094.8122
--

R
ec

ov
er

y
(f

t/f
t)

P
ID

(p
pm

)

USCS

Field Supervisor: Will Vienne, P.G.
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4

3

2

1

0 CON

CL/ML

(0 - 0.6) CONCRETE SLAB

(0.6 - 5.0) Silty CLAY/clayey SILT, dark brown, very moist, soft to firm, low plasticity.

4.1/5

2.5 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):

DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/6/2013Completion Date:
Margarito Estrada

58164

Roberta Russell

5' Lined Tube

7101817.2841
2480247.4183
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Will Vienne, P.G.

2013-RMSA-2
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1
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CL

(0 - 0.5) CONCRETE SLAB

(0.5 - 5.0) Silty CLAY, wet from 0.5-2.5 (possibly from concrete corer), moist, soft to firm, low
plasticity.

3/5

0 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-RMSA-5Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/6/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7101856.8311
2480261.4445
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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4

3

2

1

0 CON

ML

CL

(0 - 0.5) CONCRETE SLAB

(0.5 - 2.0) Clayey SILT, dark brown, moist, soft to firm, low plasticity.

(2.0 - 3.3) Gravelly CLAY, dark brown-black, wet, very soft, low plasticity.

(3.3 - 5.0) Silty CLAY, dark brown-black, moist, firm, low plasticity.

4.5/5

35

0 - 2.5

2.5 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-RMSA-6Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/6/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7101795.7748
2480248.438
--

R
ec

ov
er

y
(f

t/f
t)

P
ID

(p
pm

)

USCS

Field Supervisor: Tim Jennings, P.G.
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4

3

2

1

0
CON

FILL

CL/ML

(0 - 0.7) CONCRETE SLAB

(0.7 - 2.5) FILL, clayey gravel/gravelly clay, ~20% gravel, dark brown to light brown, wet (possibly
from concrete corer).

(2.5 - 5.0) Silty CLAY/clayey SILT, dark brown with black staining, moist, firm, low plasticity.4.3/5

0 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-RMSA-7Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/6/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7101813.4245
2480271.7807
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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15

14

13

12
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9
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2

1

0

CON

CL

(0 - 1.5) CONCRETE SLAB

(1.5 - 9.8) Silty CLAY/CLAY, dark brown, moist, wet at 6.5', soft to firm, low to medium
plasticity.

(9.8 - 11.5) Sandy CLAY, grayish brown, wet, soft, low plasticity.

(11.5 - 15.0) Silty CLAY, dark grayish brown, wet, soft, low to medium plasticity.

4/5

3/5

3.5/5

1.2

10.1

1.2

1.5 - 2

2 - 5

5 - 5.5

6

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-RMSB-1Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

15Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

5/8/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7101909.9542
2480142.5204
--

R
ec

ov
er

y
(f

t/f
t)

P
ID

(p
pm

)

USCS

Field Supervisor: Tim Jennings, P.G.
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0

CON

FILL

CL

(0 - 2.5) CONCRETE SLAB

(2.5 - 2.9) FILL, gravel (fine-medium) with sand, tan, moist, unconsolidated.

(2.9 - 6.0) Silty CLAY with trace sand, dark brown, moist, wet at 6'.

(6.0 - 12.0) Sandy CLAY, grayish brown, wet, very soft, low plasticity.

(12.0 - 15.0) Silty CLAY, trace fine gravel, dark brown, wet, very hard, low to medium
plasticity.

4/5

3/5

4.5/5

3.6

29.7

2.5 - 5

5 - 6

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-RMSB-2Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

15Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

5/8/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7101911.479
2480173.4829
--

R
ec

ov
er

y
(f

t/f
t)

P
ID

(p
pm

)

USCS

Field Supervisor: Tim Jennings, P.G.
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0

CON

FILL

CL

(0 - 1.5) CONCRETE SLAB

(1.5 - 6.2) FILL, clayey sand/sandy clay, grayish brown with orange Fe staining, moist, wet
at 6.2', soft, low plasticity.

(6.2 - 10.0) Silty CLAY, dark brown, moderate hydrocarbon odor.

(10.0 - 12.0) Sandy CLAY, dark grayish brown, wet, soft, low to medium plasticity.

(12.0 - 15.0) Silty CLAY, dark brown, wet, very hard, low to medium plasticity.

2.7/5

2.7/5

3.2/5

0.8

1.9

0.8

1.5 - 2

2 - 2.5

5 - 5.5

6

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-RMSB-3Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

15Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

5/8/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7101920.9601
2480184.5299
--

R
ec

ov
er

y
(f

t/f
t)

P
ID

(p
pm

)

USCS

Field Supervisor: Tim Jennings, P.G.
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FILL

CL

(0 - 0.3) FILL, gravel (medium), gray, dry, unconsolidated.
(0.3 - 3.8) FILL, clayey sand, orange to grayish brown with orange Fe staining, plastic chip
noted in this interval while sampling.

(3.8 - 15.0) CLAY/silty CLAY, dark reddish brown, gravelly clay (~10% medium gravel in
clay matrix) from 11.5-11.7', moist, wet at 6.0', firm to hard, low to medium plasticity.

5/5

2.5/5

5/5

28

22

1.4

1.4

0 - 2

2 - 5

5 - 6

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-RMSB-4Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

15Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

5/7/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7101919.0213
2480206.1515
--

R
ec

ov
er

y
(f

t/f
t)

P
ID

(p
pm

)

USCS

Field Supervisor: Tim Jennings, P.G.
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CON

FILL

CL

(0 - 1.3) CONCRETE SLAB

(1.3 - 3.5) FILL, road base, tan, dry.

(3.5 - 6.5) FILL, silty clay/clayey silt, ~30% medium gravel with clayey silt/silty clay matrix,
tan, very moist, soft, tan, very moist, soft.

(6.5 - 15.0) Silty CLAY, dark reddish brown, grayish brown with depth, moist, wet at 9.0',
soft to firm, low plasticity, gravelly clay (~20-30% fine to medium gravel in clay matrix) at
11.0-11.1 and 11.3-11.4', hydrocarbon odor from 9.0-10.0'.

3/5

5/5

5/5

95.7

1957

600

1240

1.3 - 2

2 - 5

5 - 7

9

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-RMSB-5Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

15Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

5/7/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7101877.9929
2480144.0945
--

R
ec

ov
er

y
(f

t/f
t)

P
ID

(p
pm

)

USCS

Field Supervisor: Tim Jennings, P.G.
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CL

(0 - 1.3) CONCRETE SLAB

(1.3 - 6.6) FILL, silty clay/clayey silt, trace black staining, moist, soft to firm, low plasticity.

(6.6 - 15.0) Silty CLAY, dark reddish brown, moist, wet at 7.5', soft, low to medium
plasticity, moderate hydrocarbon odor.

2.5/5

5/5

5/5

1

1.5

3.7

1.3 - 2

2 - 2.5

5 - 7

7.5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-RMSB-6Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

15Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

5/7/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7101879.5177
2480175.057
--

R
ec

ov
er

y
(f

t/f
t)

P
ID

(p
pm

)

USCS

Field Supervisor: Tim Jennings, P.G.
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(0 - 1.5) CONCRETE SLAB

(1.5 - 1.7) FILL, clayey sand/sandy clay, orange, moist, soft, low plasticity.
(1.7 - 7.0) Silty CLAY, dark brown, moist, wet at 6.5', soft, low plasticity.

(7.0 - 12.0) Sandy CLAY, grayish brown, wet, soft, low plasticity.

(12.0 - 15.0) Silty CLAY, dark brown, trace calcareous precipitates, wet, very hard, low to
medium plasticity.

3/5

5/5

4.5/5

1.5

2.1

1.5

1.5 - 2

2 - 4

5 - 6

6.5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-RMSB-7Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

15Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

5/8/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7101881.0426
2480206.0194
--

R
ec

ov
er

y
(f

t/f
t)

P
ID

(p
pm

)

USCS

Field Supervisor: Tim Jennings, P.G.
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15

14
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7
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5

4

3

2

1

0

CON

FILL

NR

CL/ML

CL

GC

CL

(0 - 2.1) CONCRETE SLAB

(2.1 - 3.1) FILL, sandy, gravelly clay, ~10% sand and gravel in clay matrix, tan, moderate
hydrocarbon odor.

(3.1 - 5.0) No recovery.

(5.0 - 10.0) Silty CLAY/clayey SILT, dark reddish brown, wet at 7.5', soft, low to medium
plasticity.

(10.0 - 10.4) Sandy, gravelly CLAY, ~20% sand and gravel in clay matrix, grayish brown,
wet, soft, low to medium plasticity, moderate hydrocarbon odor.
(10.4 - 14.2) Sandy CLAY, grayish brown, wet, soft, low to medium plasticity, moderate
hydrocarbon odor.

(14.2 - 14.7) Clayey GRAVEL, ~60% fine to medium gravel, grayish brown, wet, soft,
moderate hydrocarbon odor.
(14.7 - 15.0) Sandy CLAY, grayish brown, wet, soft, low to medium plasticity, moderate
hydrocarbon odor.

2/5

3/5

5/5

0.4

1.2

2.1 - 3.1

5 - 7

7.5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-RMSB-8Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

15Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

5/8/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7101841.0881
2480146.938
--

R
ec

ov
er

y
(f

t/f
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)

USCS

Field Supervisor: Tim Jennings, P.G.
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14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

CON

FILL

CL

(0 - 1.3) CONCRETE SLAB

(1.3 - 6.5) FILL, silty clay, orange and brown, moist, soft to firm, low to medium plasticity.

(6.5 - 15.0) Silty CLAY, dark reddish brown, moist, wet at 9.0', soft to firm, low plasticity,
greater plasticity with depth, trace gravel from 13.0-15.0', moderate hydrocarbon odor.

3/5

5/5

5/5

2.2

4,7

4.7

148

1.3 - 2

2 - 2.5

5 - 7

8

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-RMSB-9Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

15Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

5/7/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7101850.5528
2480176.4834
--

R
ec

ov
er

y
(f

t/f
t)

P
ID

(p
pm

)

USCS

Field Supervisor: Tim Jennings, P.G.
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15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

CON

FILL

CL

(0 - 1.3) CONCRETE SLAB

(1.3 - 3.4) FILL, sandy clay/clayey sand, orange, moist, firm, low plasticity.

(3.4 - 8.2) Silty CLAY, dark brown, moist, wet at 7.0'.

(8.2 - 10.0) Sandy CLAY, dark grayish brown, wet, moderate hydrocarbon odor.

(10.0 - 15.0) Silty CLAY/CLAY, dark brown, wet, firm, medium plasticity, moderate
hydrocarbon odor.

2.2/5

5/5

3.5/5

1.1

2.5

3.7

1.3 - 2

2 - 3

5 - 6

7

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-RMSB-10Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

15Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

5/8/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7101844.1378
2480208.8629
--

R
ec

ov
er

y
(f

t/f
t)

P
ID

(p
pm

)

USCS

Field Supervisor: Tim Jennings, P.G.
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5

4

3

2

1

0
CON

FILL

CH

(0 - 0.8) CONCRETE SLAB

(0.8 - 1.9) FILL, sandy, gravelly clay, ~20-30% fine-coarse sand and fine gravel in high-plasticity
clay matrix, wet to moist, soft.

(1.9 - 5.8) FILL, silty clay, trace fine gravel, dark grayish brown, moist, soft, high plasticity.

5/5

0.8 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-RRS-3ALog of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/27/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7102073.967
2480071.193
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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3

2

1

0
CON

FILL

(0 - 0.9) CONCRETE SLAB

(0.9 - 3.0) FILL, gravel, clay and sand fill, dry, possible slag fragment at 2.0', refusal at 3.0' at
apparent concrete.

3/3 0.9 - 2

2 - 3

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-RRS-4ALog of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

3Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

5/21/2013Completion Date:
Dan Spaust

3038

Tim Jennings, P.G.
4' Lined Tube

7102060.752
2480183.5008
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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5

4

3

2

1

0
CON

FILL

CL

(0 - 0.7) CONCRETE SLAB

(0.7 - 3.0) FILL, gravel with sand and clay, light brown, wet (possibly from concrete corer),
unconsolidated or soft clay.

(3.0 - 5.0) SILTY CLAY/CLAY, dark brown to black, very moist, soft, low to medium plasticity.

3.6/5

0 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-STB-1Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/6/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7101857.2181
2480006.9654
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Will Vienne, P.G.
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5

4

3

2

1

0
CON

FILL

CL

(0 - 1.0) CONCRETE SLAB

(1.0 - 3.0) FILL, light to dark brown, gravel.

(3.0 - 3.4) FILL, light yellowish brown, clayey gravel, moist, firm.

(3.4 - 5.0) SILTY CLAY, dark brown, ~10% calcareous nodules, moist, firm to hard, low
plasticity.

2.5/5

0.7

1.7

2.5 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-STB-2Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/7/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7101809.889
2480060.3992
--

R
ec

ov
er

y
(f

t/f
t)

P
ID

(p
pm

)

USCS

Field Supervisor: Tim Jennings, P.G.
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5

4

3

2

1

0
CON

FILL

CH

(0 - 0.7) CONCRETE SLAB

(0.7 - 2.0) FILL, gravelly clay, ~10-20% medium gravel, yellowish brown, wet (possibly from
concrete corer), firm, low plasticity.

(2.0 - 5.0) CLAY, dark gray, moist, firm to hard, medium to high plasticity.
3.7/5

0 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-STB-3Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/6/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7101843.085
2480095.1282
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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5

4

3

2

1

0
CON

FILL

CL

(0 - 1.0) CONCRETE SLAB

(1.0 - 2.0) FILL, gravel, wet (possibly from concrete corer).

(2.0 - 5.0) Silty CLAY, black to dark gray, moderate hydrocarbon odor, wet, soft, low
plasticity.2.7/5

22

0 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-STB-4Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/6/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7101763.9043
2480125.1415
--

R
ec

ov
er

y
(f

t/f
t)

P
ID

(p
pm

)

USCS

Field Supervisor: Tim Jennings, P.G.
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1

0 CON

FILL

(0 - 0.5) CONCRETE SLAB

(0.5 - 1.2) FILL, crushed black asphalt-like material and reddish granite, abundant
feldspar and quartz, wet (may be from concrete corer), unconsolidated, granule to pebble
sized.
(1.2 - 1.5) FILL, sand, brown, abundant Fe staining, moist, unconsolidated, moderate
sorting, very fine to fine grained, refusal at 1.5'.

1.5/2 35.3 0 - 1.5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-STB-5Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

1.5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/14/2013Completion Date:
Dan Spaust

3038

Will Vienne, P.G.
4' Lined Tube

7101810.1084
2480039.3263
--

R
ec

ov
er

y
(f

t/f
t)

P
ID

(p
pm

)

USCS

Field Supervisor: Will Vienne, P.G.
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1

0 CON

FILL

(0 - 0.5) CONCRETE SLAB

(0.5 - 0.8) FILL, crushed black asphalt-like material, reddish granite, granule to pebble
sized, moist, unconsolidated.
(0.8 - 1.1) FILL, sand, heavy black stain at 0.8-1', moist, unconsolidated, very fine to fine
grained, moderate sorting, refusal at 1.1'.

0.6/1.1 50.1
0.5 - 1.1

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-STB-6Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

1.1Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/14/2013Completion Date:
Dan Spaust

3038

Will Vienne, P.G.
4' Lined Tube

7101799.4733
2480030.8108
--

R
ec

ov
er

y
(f

t/f
t)

P
ID

(p
pm

)

USCS

Field Supervisor: Will Vienne, P.G.
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1

0 CON

FILL

(0 - 0.5) CONCRETE SLAB

(0.5 - 1.2) FILL, crushed black asphalt-like material and reddish granite, granule to pebble
sized, wet (may be from concrete corer), refusal at 1.2'.

0.7/1.2 32.6
0.5 - 1.2

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-STB-7Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

1.2Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/14/2013Completion Date:
Dan Spaust

3038

Will Vienne, P.G.
4' Lined Tube

7101819.0361
2480034.4435
--

R
ec

ov
er

y
(f

t/f
t)

P
ID

(p
pm

)

USCS

Field Supervisor: Will Vienne, P.G.
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1

0
CON

FILL

(0 - 0.8) CONCRETE SLAB

(0.8 - 1.2) FILL, black asphalt-like material and reddish granite, granule to pebble sized,
wet (may be from concrete corer), unconsolidated.
(1.2 - 1.3) FILL, sand, brown with Fe staining, very fine to fine grained, medium sorting,
wet (may be from concrete corer), refusal at 1.3'.

0.5/1.3 60.7
0.5 - 1.3

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-STB-8Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

1.3Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/14/2013Completion Date:
Dan Spaust

3038

Will Vienne, P.G.
4' Lined Tube

7101852.704
2479989.8386
--

R
ec

ov
er

y
(f

t/f
t)

P
ID

(p
pm

)

USCS

Field Supervisor: Will Vienne, P.G.
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8

7

6

5

4

3

2

1

0 CON

FILL

CL

(0 - 0.5) CONCRETE SLAB

(0.5 - 1.6) FILL, clayey sand, orange, trace black staining, moist, soft.

(1.6 - 5.5) Silty CLAY, dark brown, moist, hard, medium plasticity.

(5.5 - 5.7) Gravelly, sandy CLAY, ~30% fine gravel and sand in clay matrix, wet, dark
brown with orange Fe staining, wet, soft.
(5.7 - 8.0) Silty CLAY, dark brown, wet, firm to hard, medium plasticity.

2/5

3/3

0.2
0.5 - 1

5 - 5.5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-STB-9Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

8Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

5/7/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
4' Lined Tube

7101812.453
2479995.8612
--

R
ec

ov
er

y
(f

t/f
t)

P
ID

(p
pm

)

USCS

Field Supervisor: Tim Jennings, P.G.
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1

0 CON

FILL

(0 - 0.5) CONCRETE SLAB

(0.5 - 0.6) FILL, crushed black asphalt-like material and red granite, granule to pebble
sized, wet (may be from concrete corer), unconsolidated.
(0.6 - 1.1) FILL, sand, brown, heavy Fe staining, very fine to fine grained, moderate
sorting, wet (may be from concrete corer), unconsolidated.

0.4/1.1 0.4
0.5 - 1.1

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-STB-10Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

1.1Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/14/2013Completion Date:
Dan Spaust

3038

Will Vienne, P.G.
4' Lined Tube

7101831.6381
2479971.7708
--

R
ec

ov
er

y
(f

t/f
t)

P
ID

(p
pm

)

USCS

Field Supervisor: Will Vienne, P.G.
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1

0 CON

FILL

(0 - 0.5) CONCRETE SLAB

(0.5 - 1.1) FILL, black asphalt-like material and reddish granite, granule to pebble sized,
wet (may be from concrete corer).
(1.1 - 1.4) FILL, sand, brown with Fe staining, very fine to fine grained, moderate sorting,
wet (may be from concrete corer), refusal at 1.4'.

0.9/1.4 67.8
0.5 - 1.4

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-STB-11Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

1.4Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/14/2013Completion Date:
Dan Spaust

3038

Will Vienne, P.G.
4' Lined Tube

7101768.0406
2480094.6771
--

R
ec

ov
er

y
(f

t/f
t)

P
ID

(p
pm

)

USCS

Field Supervisor: Will Vienne, P.G.
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1

0 CON

FILL

(0 - 0.5) CONCRETE SLAB

(0.5 - 0.9) FILL, crushed black asphalt-like material and red granite, moist (may be from
concrete corer), unconsolidated.
(0.9 - 1.2) FILL, sand, brown with heavy Fe staining, very fine to fine grained, moderate
sorting, wet (may be from concrete corer), unconsolidated.

0.7/1.2 46.6
0.5 - 1.2

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-STB-12Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

1.2Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/14/2013Completion Date:
Dan Spaust

3038

Will Vienne, P.G.
4' Lined Tube

7101780.8028
2480016.3817
--

R
ec

ov
er

y
(f

t/f
t)

P
ID

(p
pm

)

USCS

Field Supervisor: Will Vienne, P.G.
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5

4

3

2

1

0
CON

FILL

CL

(0 - 0.9) CONCRETE SLAB

(0.9 - 2.7) FILL, clayey silt/silty clay, dark brown with orange and black staining, moist, soft to firm,
low plasticity.

(2.7 - 5.0) Silty CLAY, dark brown, trace calcareous precipitates, moist, firm, low to medium
plasticity.

5/5

0.9 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-WMU6-1Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

5/7/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7101955.0582
2479994.3068
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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5

4

3

2

1

0
CON

FILL

(0 - 0.9) CONCRETE SLAB

(0.9 - 5.0) FILL, silty clay/clayey silt, dark reddish brown with trace orange and black staining, trace
battery chips and slag fragments (<0.5" diameter) from 0.9-3.0', moist, soft to firm, low plasticity.

4.1/5

0.9 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-WMU14-1Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

5/7/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7101992.1222
2479881.2748
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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5

4

3

2

1

0
CON

FILL

(0 - 0.9) CONCRETE SLAB

(0.9 - 1.5) FILL, sandy clay, moist, firm, low plasticity.

(1.5 - 5.0) FILL, silty clay/clayey silt, dark brown, moist, soft to firm, low plasticity, trace
hydrocarbon odor.

4.1/5

1.1

0.8

11.8

0.9 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-WMU14-2Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

5/7/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7101826.2342
2480109.0334
--

R
ec

ov
er

y
(f

t/f
t)

P
ID

(p
pm

)

USCS

Field Supervisor: Tim Jennings, P.G.
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4

3

2

1

0
CON

FILL

GC

(0 - 0.9) CONCRETE SLAB

(0.9 - 4.6) FILL, silty clay/clayey silt, grayish brown with orange Fe staining, moist, firm, low
plasticity.

(4.6 - 5.0) Clayey GRAVEL, ~50-60% corase sand and fine -medium gravel in silty clay matrix,
grayish brown with orange Fe staining, moist.

4.1/5

0.9 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-WMU14-3Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

5/7/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7102020.6551
2480630.7817
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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4

3

2

1

0
CON

FILL

CL

(0 - 0.9) CONCRETE SLAB

(0.9 - 1.5) FILL, gravel (coarse pebbles), dry, unconsolidated.

(1.5 - 5.0) Silty CLAY, dark brown, moist, firm, low plasticity.

4.1/5

0.9 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-WMU16-1Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

5/7/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7101886.1348
2480414.841
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.

Exide APAR Page 459 of 2984



2

1

0

FILL

(0 - 1.5) FILL, clayey silt, light yellowish brown, moist, hard, low plasticity.

(1.5 - 2.0) FILL, abundant slag, gravel with silt and clay, dry, firm.

2/2

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2012-BY-4Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

2Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/5/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7102230.7699
2479578.9168
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

CL

CL/ML

CL

(0 - 5.9) Silty CLAY, trace fine-medium gravel, trace carbonate precipitates below 4.5', dark reddish
brown, trace Fe staining below 5.0', moist, firm, low plasticity.

(5.9 - 12.0) Silty CLAY/clayey SILT, light grayish brown, abundant orange Fe staining, abundant
calcareous precipitates, gravelly clay lenses (~30% medium gravel in clay matrix) at 5.9-6.0 and
6.6-6.7', gravelly clay lens (~10% gravel in clay matrix) from 11.3-12.0', moist, wet at 10.9', firm to
hard, softer with depth, low plasticity.

(12.0 - 16.0) Gravelly CLAY, ~15-20% fine-medium gravel in clay matrix, light grayish brown with
abundant orange Fe staining, wet, soft, low plasticity.

4/4

4/4

4/4

4/4

0 - 0.5

0.5 - 2

2 - 4

4 - 5

5 - 7

7 - 9

9 - 10.9

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

E-11Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

16Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

4/29/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
4' Lined Tube

7102765.709
2480143.5364
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Will Vienne, P.G.
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5

4

3

2

1

0

CL

(0 - 5.0) Silty CLAY/CLAY, dark reddish brown, trace orange Fe-ox staining from 3-5', trace
calcareous nodules from 3.3-5', moist, firm to hard, low to medium plasticity.

5/5

0 - 0.5

0.5 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

E-11ALog of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/6/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7102808.2937
2480069.2399
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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5

4

3

2

1

0

CL

(0 - 5.0) Slightly silty CLAY, very dark gray to dark brownish gray, soft and moist at 0-0.8', hard and
dry at 0.8-5' with abundant limestone granules, low to medium plasticity clay.

3.5/4

1/1

0 - 0.5

0.5 - 2

2 - 3.5

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

E-11BLog of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/15/2013Completion Date:
Dan Spaust

3038

Will Vienne, P.G.
4' Lined Tube

7102809.7866
2480025.1527
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Will Vienne, P.G.
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5

4

3

2

1

0

CL

ML

CL/ML

(0 - 0.5) SILTY CLAY, dark reddish brown, moist, soft, low plasticity.

(0.5 - 3.0) Gravelly CLAY, ~10% medium gravel, thin interbedded clayey medium to coarse
gravel(~40% gravel), light brown,  moist, soft.

(3.0 - 4.4) Sandy SILT w/clay and gravel,~20% medium to coarse gravel, light yellowish brown,
moist, soft.

(4.4 - 5.0) Silty CLAY/clayey SILT, light grayish brown, abundant orange Fe-ox staining, moist, firm,
low plasticity.

5/5

0 - 0.5

0.5 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

E-15ALog of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/6/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7102787.1342
2480940.0881
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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4

3

2

1

0

CL

(0 - 4.1) Silty CLAY, dark brown, moist, soft to firm, low plasticity.

(4.1 - 5.0) Gravelly CLAY, ~20% fine gravel, dark brown, wet, soft, low plasticity clay.

4.5/5

0 - 0.5

0.5 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

ECO-11Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/6/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7102588.4364
2480247.5265
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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4

3

2

1

0

CL

GC

CL

(0 - 1.3) Silty CLAY, dark brown, trace gravel, moist, hard, low plasticity.

(1.3 - 1.5) GRAVEL, w/CLAY, medium gravel, dark, soft.
(1.5 - 4.7) Silty CLAY, light reddish brown, moist, firm, low to medium plasticity.

(4.7 - 5.0) Gravelly CLAY, ~10% medium gravel, moist, firm, low plasticity clay.

5/5

0 - 0.5

0.5 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

ECO-12Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/5/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7102508.9348
2480906.7256
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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6

5

4

3

2

1

0

FILL

CL

(0 - 1.7) FILL, silty clay, dark brown, abundant orange Fe-ox staining, 1" slag fragment at 1.6',
moist, soft to firm, low plasticity.

(1.7 - 6.0) Silty CLAY, dark reddish brown,  moist, wet at 4.1', soft to firm, low plasticity.

4.6/5

1/1

4 - 5

5 - 6

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2012-NDA-1Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

6Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/5/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7102386.1757
2480118.7926
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Will Vienne, P.G.
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4

3

2

1

0

FILL

CL

FILL

(0 - 0.6) FILL, clayey silt,  dark reddish brown, moist, soft, low plasticity.

(0.6 - 1.6) FILL, silty clay, light grayish brown, orange Fe staining, moist, firm, low plasticity.

(1.6 - 2.5) CLAY, dark gray, dry.

(2.5 - 3.0) FILL, silty clay, trace gravel,  gray, abundant orange staining, moist, firm, low plasticity.

(3.0 - 6.0) FILL, abundant slag, dark gray, dry.

3.6/5

0.5/1

4 - 5

5 - 6

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2012-SL-1Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

6Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/6/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7102343.7519
2479384.4867
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Will Vienne, P.G.
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4

3

2

1

0

CL/ML

(0 - 4.0) Silty CLAY/clayey SILT, dark brown, orange and red Fe staining, ~10% calcareous
nodules, moist, soft to firm, low plasticity.

0.5/0.5

0.5/0.5

0.5/0.5

0.5/0.5

0.5/0.5

0.5/0.5

0.5/0.5

0.4/0.5

0 - 0.5

0.5 - 2

2 - 4

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-SL-4Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

4Total Depth (ft):

3Borehole Diameter (in.):
Hand AugerDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/7/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
3"X6" Hand Auger

7102263.8969
2479414.9719
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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5

4

3

2

1

0

CH

ML

(0 - 3.0) CLAY, dark reddish brown, moist, soft, medium to high plasticity.

(3.0 - 5.0) Clayey SILT, dark reddish brown, calcareous nodules (10%), slightly moist, hard, low
plasticity.

5/5

0 - 0.5

0.5 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-MW10-1Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/5/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7101995.4879
2480989.1399
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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5

4

3

2

1

0 FILL

CL

ML

(0 - 0.2) FILL, sand, dark reddish brown, moist, soft.
(0.2 - 4.5) Silty CLAY, dark reddish brown, calcareous nodules from 2.5-4.5', moist, soft to firm, low
plasticity.

(4.5 - 5.0) Sandy SILT, trace medium gravel,  light yellowish brown, calcareous, slightly moist, soft.

5/5

0 - 0.5

0.5 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-MW10-2Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/5/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7101953.2098
2480965.5869
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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5

4

3

2

1

0 FILL

ML/CL

(0 - 0.4) FILL, silty clay with sand and gravel, red Fe-ox staining, plastic chip present, moist, soft,
low plasticity.
(0.4 - 5.0) Clayey SILT/SILTY clay, dark reddish brown, calcareous nodules from 2.6 - 5', moist,
soft to firm, low plasticity.

5/5

0 - 0.5

0.5 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-MW10-3Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/5/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7101988.5518
2480897.199
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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4

3

2

1

0

CL

(0 - 4.0) Silty CLAY, very dark brown gray, weathered, dry, slightly firm to firm, low plasticity clay,
root fragments at 0-0.3', trace limestone granules in moderately organic clay at 0-2.2', abundant
limestone granules below 2.2'.

4/4

0 - 0.5

0.5 - 2

2 - 4

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-TS-1Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

4Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/14/2013Completion Date:
Dan Spaust

3038

Will Vienne, P.G.
4' Lined Tube

7102097.0348
2480985.384
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Will Vienne, P.G.
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4

3

2

1

0

CL

(0 - 4.0) Silty CLAY, dark brownish gray, dry, slightly firm to firm, low plasticity clay, trace root
fragments from 0-0.4', trace limestone granules in moderately organic clay at 0-2.3', gray brown
below 2.3' with abundant limestone granules.

4/4

0 - 0.5

0.5 - 2

2 - 4

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-TS-2Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

4Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/14/2013Completion Date:
Dan Spaust

3038

Will Vienne, P.G.
4' Lined Tube

7102252.6153
2480976.5784
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Will Vienne, P.G.
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5

4

3

2

1

0

CL

(0 - 5.0) Silty CLAY, common limestone granules and calcareous precipitates, brownish gray, trace
mottled Fe staining, dry, soft to firm, low to medium plasticity.

3.7/4

1/1

0.5 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-BS2-1Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

4/29/2013Completion Date:
Margarito Estrada

58164

Will Vienne, P.G.
4' Lined Tube

7101512.9229
2480177.639
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Will Vienne, P.G.
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5

4

3

2

1

0

CL

(0 - 5.0) CLAY/silty CLAY, dark brownish gray, roots and clay with abundant limestone and shale
pebbles at 0-0.6', soft clay with abundant limestone clay granules at 0.6-3.3', firm silty clay at 3.3-5',
slightly moist, soft to firm, low to medium plasticity.

5/5

1 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

BS-3Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/4/2013Completion Date:
Margarito Estrada

58164

Will Vienne, P.G.
5' Lined Tube

7101491.1574
2480214.5135
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Will Vienne, P.G.
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5

4

3

2

1

0

CL

(0 - 5.0) Silty CLAY, brownish gray, slightly sandy at 4.0-5.0', some fissile fragments near base,
dry, common Fe staining, no to moderate cementation, some cementation at 4.4-4.5',  low plasticity.

3.6/4

1/1

0 - 0.5

0.5 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-B4R-ALog of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

4/29/2013Completion Date:
Margarito Estrada

58164

Will Vienne, P.G.
4' Lined Tube

7101414.5525
2479942.58
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Will Vienne, P.G.
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5

4

3

2

1

0

CL

(0 - 5.0) Sandy, silty CLAY, brownish gray,trace yellow precipitate below 2.9', moderate to
abundant Fe staining, moist, soft, low plasticity.

4/4

1/1

0.5 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-BS5-1Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

4/29/2013Completion Date:
Margarito Estrada

58164

Will Vienne, P.G.
4' Lined Tube

7101471.5118
2480114.1188
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Will Vienne, P.G.
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5

4

3

2

1

0

CL

(0 - 5.0) CLAY, dark brownish gray, abundant limestone pebbles in clay matrix at 0-0.6', trace
limestone granules below 0.6', white precipitate like substance at surface, moist 0-0.6', soft to
slightly firm, low to medium plasticity.

4.5/5

0 - 0.5

0.5 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-CUFT-3Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/4/2013Completion Date:
Margarito Estrada

58164

Will Vienne, P.G.
5' Lined Tube

7101737.6536
2479344.9752
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Will Vienne, P.G.
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5

4

3

2

1

0

CL

(0 - 5.0) CLAY, dark gray, trace limestone granules, moderately abundant decayed plant
fragments, wet at 0-0.5', moist below 0.5', soft, low plasticity.

4.6/5

0 - 0.5

0.5 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-CUFT-4Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/4/2013Completion Date:
Margarito Estrada

58164

Will Vienne, P.G.
5' Lined Tube

7101888.98
2479303.0138
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Will Vienne, P.G.
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5

4

3

2

1

0

CL

(0 - 5.0) Silty CLAY, v. dark gray, abundant limestone granules, moderately abundant decayed
plant material, moist, soft to slightly firm, low plasticity.

4.7/5

0 - 0.5

0.5 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-CUFT-5Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/4/2013Completion Date:
Margarito Estrada

58164

Will Vienne, P.G.
5' Lined Tube

7101906.1421
2479178.0231
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Will Vienne, P.G.
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5

4

3

2

1

0

CL

(0 - 5.0) Silty CLAY, dark gray, trace limestone granules, moderately abundant decayed plant
material, moist, soft, low to medium plasticity.

4.3/5

0 - 0.5

0.5 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-CUFT-6Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/4/2013Completion Date:
Margarito Estrada

58164

Will Vienne, P.G.
5' Lined Tube

7101910.6793
2479083.0433
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Will Vienne, P.G.
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5

4

3

2

1

0

CL

(0 - 5.0) Silty CLAY, slightly sandy at 0-0.4', dark gray, slightly moist, soft at 0-1.8', firm below 1.8',
low plasticity.

5/5

0 - 0.5

0.5 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-CUFT-7Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/4/2013Completion Date:
Margarito Estrada

58164

Will Vienne, P.G.
5' Lined Tube

7101923.4133
2478975.0661
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Will Vienne, P.G.
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5

4

3

2

1

0

CL

(0 - 5.0) Silty CLAY/CLAY, dark reddish brown, moist, firm, low to medium plasticity.

4.8/5

0 - 0.5

0.5 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-CUFT-7ALog of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/7/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7101907.9099
2478965.4179
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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5

4

3

2

1

0

CL

(0 - 5.0) Silty CLAY, grayish brown, moderate to abundant limestone granules throughout, firm,
shale fragments at 2.8-3.2', soft and moist at 0-0.9', dry and firm below 0.9', low plasticity.

5/5

0 - 0.5

0.5 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-CUFT-8Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/4/2013Completion Date:
Margarito Estrada

58164

Will Vienne, P.G.
5' Lined Tube

7101684.4603
2479346.4925
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Will Vienne, P.G.
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5

4

3

2

1

0

CL

(0 - 5.0) CLAY, dark brownish gray, abundant limestone pebbles in clay matrix 0-0.5', trace
limestone granules below 0.5', white precipitate-like material in fracture fills from 0-2', very dark
gray organic clay at 3-5' with abundant decayed plant fragments, slightly moist to dry, low plasticity.

5/5

0 - 0.5

0.5 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):

DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/4/2013Completion Date:
Margarito Estrada

58164

Will Vienne, P.G.

5' Lined Tube

7101762.3225
2479323.7294
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Will Vienne, P.G.

2012-FWFS-1
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5

4

3

2

1

0 FILL

CL

(0 - 0.5) FILL, clayey silt w/gravel, dark brown, ~10% medium gravel, battery chip at 0.5', moist,
soft, low plasticity silt.
(0.5 - 5.0) SILTY CLAY, moist, firm, low to medium plasticity.

4.4/5

0 - 0.5

0.5 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-CUFT-10Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/7/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7101931.4899
2478954.0769
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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3

2

1

0

CL

(0 - 3.0) Silty CLAY, dark reddish brown, abundant root material at 0-2', moist, soft to firm, low
plasticity.

0.5/0.5

0.5/0.5

0.5/0.5

0.5/0.5

0.5/0.5

0.5/0.5

0 - 0.5

0.5 - 2

2 - 3

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

ECO-3Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

3Total Depth (ft):

3Borehole Diameter (in.):
Hand AugerDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/6/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
3"X6" Hand Auger

7101296.3389
2480817.4415
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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4

3

2

1

0

CL

(0 - 5.0) Silty CLAY, dark brownish gray, trace limestone granules, slightly moist to dry, soft to firm,
soft at 0-2', firm at 2-5', low plasticity.

4.6/5

0.5 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

ECO-6Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/4/2013Completion Date:
Margarito Estrada

58164

Will Vienne, P.G.
3"x 5' Barrel

7101325.3004
2480600.8295
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Will Vienne, P.G.
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3

2

1

0

CL/ML

(0 - 3.0) Silty CLAY/clayey SILT, dark reddish brown, abundant root material from 0-0.5', moist, soft
to firm, low plasticity.

0.5/0.5

0.5/0.5

0.5/0.5

0.5/0.5

0.5/0.5

0.5/0.5

0.5 - 2

2 - 3

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

ECO-7Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

3Total Depth (ft):

3Borehole Diameter (in.):
Hand AugerDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/6/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
3"X6" Hand Auger

7101179.0319
2480616.4118
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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3

2

1

0

CL/ML

CL

(0 - 2.5) Silty CLAY/clayey SILT, dark reddish brown, ~10% calcareous nodules, moist, soft to firm,
low plasticity.

(2.5 - 3.0) Silty CLAY, yellowish brown, dry, very hard, low plasticity.

0.5/0.5

0.5/0.5

0.5/0.5

0.5/0.5

0.5/0.5

0.5/0.5

0 - 0.5

0.5 - 2

2 - 3

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

ECO-7ALog of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

3Total Depth (ft):

3Borehole Diameter (in.):
Hand AugerDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/6/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
3"X6" Hand Auger

7101171.2643
2480616.2589
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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2

1

0

CL

(0 - 2.0) Slightly Sandy SILTY CLAY, dark brownish gray, becoming more brown with Fe staining
with depth, increased clay content below 1', dry, soft to slightly firm, low plasticity.

0.5/0.5

0.5/0.5

0.5/0.5

0.5/0.5

0 - 0.5

0.5 - 1

1 - 1.5

1.5 - 2

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

ECO-7BLog of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

2Total Depth (ft):

2Borehole Diameter (in.):
Drive SamplerDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/15/2013Completion Date:
--

--

Will Vienne, P.G.
6" Lined Tube

7101168.7735
2480616.5561
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Will Vienne, P.G.
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5

4

3

2

1

0

CL

(0 - 5.0) Silty CLAY, dark brownish gray, trace limestone pebbles, increasing firmness with depth,
slightly moist, soft to slightly firm, low plasticity.

4.6/5

0.5 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

ECO-8Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/4/2013Completion Date:
Margarito Estrada

58164

Will Vienne, P.G.
5' Lined Tube

7101519.2687
2480460.2113
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Will Vienne, P.G.
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5

4

3

2

1

0

CL

SW

(0 - 1.4) Silty CLAY, potential fill, weathered, very dark brownish gray, abundant limestone pebbles,
fragmented and unconsolidated shale from 1-1.4', slightly moist, soft, low plasticity.

(1.4 - 5.0) Silty SAND, potential fill, light brown, very fine grained, dry, becoming clayey at 3.6-3.9',
dry, unconsolidated.

3.9/5

0.5 - 2

2 - 3.9

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

ECO-9Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/4/2013Completion Date:
Margarito Estrada

58164

Will Vienne, P.G.
5' Lined Tube

7101336.2375
2480435.6624
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Will Vienne, P.G.
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5

4

3

2

1

0

CL

SH

(0 - 3.1) Silty CLAY, brown, dry to moist, firm, medium plasticity.

(3.1 - 5.0) Weathered shale, brown, moist to dry, hard.

4/4

1/1

0.9 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

SRB-VS-9Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

5/21/2013Completion Date:
Dan Spaust

3038

Tim Jennings, P.G.
4' Lined Tube

7101361.944
2479938.26
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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5

4

3

2

1

0

CL

(0 - 5.0) Silty CLAY, dark brownish gray, trace limestone pebbles and granules, slightly moist,
slightly soft to slightly firm, low to medium plasticity.

5/5

0 - 0.5

0.5 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-SDA-3ALog of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/4/2013Completion Date:
Margarito Estrada

58164

Will Vienne, P.G.
5' Lined Tube

7101576.8349
2480331.1409
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Will Vienne, P.G.
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5

4

3

2

1

0

CL

(0 - 5.0) CLAY and silty CLAY, dark brownish gray, abundant limestone pebbles and fragmented
shale in clay matrix at 0-0.7' with abundant roots, trace carbonate granules and pebbles below 0.7',
slightly moist, soft to slightly firm, low to medium plasticity.

5/5

0 - 0.5

0.5 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-SDA-4ALog of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/4/2013Completion Date:
Margarito Estrada

58164

Will Vienne, P.G.
5' Lined Tube

7101587.5249
2480227.9279
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Will Vienne, P.G.
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4

3

2

1

0

FILL

ML

(0 - 2.4) FILL, clayey silt/silty clay, reddish brown, slag fragment at 1.8', plastic chip at 2.1', trace
orange staining, moist, soft to firm.

(2.4 - 5.0) Clayey SILT, dark reddish brown, moist, soft to firm, low plasticity.4.5/5

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2012-FWCS-1Log of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/5/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7102032.2705
2479675.8982
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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2

1

0

FILL

ML/CL

(0 - 1.0) GABION BASKET

(1.0 - 2.0) FILL, clayey silt, light reddish brown, slag/battery chip fragments at ~2', dry, hard.

(2.0 - 5.0) Clayey SILT/silty CLAY, dark reddish brown, trace red Fe-ox staining, moist.
4/5

1 - 2

2 - 4

4 - 5

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2012-FWCS-1ALog of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

5Total Depth (ft):

2Borehole Diameter (in.):
DPTDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/5/2013Completion Date:
Margarito Estrada

58164

Roberta Russell
5' Lined Tube

7102026.4054
2479670.9974
--

R
ec

ov
er

y
(f

t/f
t)

USCS

Field Supervisor: Tim Jennings, P.G.
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3

2

1

0
NR

CL

(0 - 1.1) GABION BASKET, no recovery.

(1.1 - 3.1) Silty CLAY, dark brown to gray, common decayed plant material, abundant limestone
granules, moist at 1.1-2.6', wet at 2.6-3.1', soft, low to medium plasticity.

NR

0.5/0.5

0.5/0.5

0.5/0.5

0.5/0.5

1.1 - 1.6

1.6 - 2.1

2.1 - 2.6

2.6 - 3.1

Lithologic
Description

Sample
Interval

Depth
(ft)

PBW Project No. 1755

Frisco Recycling Center
Frisco, TX

2013-FWCS-1BLog of Boring:Exide Technologies

Ground Elev. (ft AMSL):
Easting:

Northing:

3.1Total Depth (ft):

2Borehole Diameter (in.):
Drive SamplerDrilling Method:

Sampling Method:
Logged By:

Driller's License:

Driller:

3/15/2013Completion Date:
Dan Spaust

3038

Will Vienne, P.G.
6" Lined Tube

7102016.0586
2479668.7979
--
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USCS

Field Supervisor: Will Vienne, P.G.
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