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1.0 INTRODUCTION 

1.1 BACKGROUND 

Parsons is under contract with the U.S. Army Corps of Engineers (USACE), Fort Worth 
District (CESWF), Contract DACA87-02-D-0005, Task Order (TO) DY01, to provide 
investigations and environmental services for waste sites at Camp Stanley Storage Activity 
(CSSA) U.S. Army in Boerne, Texas.  The requirements for the TO DY01 scope of work, which 
includes characterization of selected waste sites and preparation of appropriate documentation, 
including an ecological risk assessment (ERA), are described in the Final TO DY01 Work Plan 
Addendum (Parsons, 2007a).  All work performed under the TO DY01 work plan and this work 
plan, which describes the ERA approach, will be in accordance with requirements of the 
Resource Conservation and Recovery Act (RCRA) 3008(h) Order in effect for CSSA and in 
accordance with 30 Texas Administrative Code (TAC) §350, the Texas Risk Reduction Program 
(TRRP) of the Texas Commission on Environmental Quality (TCEQ). 

This work plan was requested in response to items discussed during the September 14, 2007 
meeting held at the Parsons office in Austin, Texas.  Meeting attendees included representatives 
from CSSA, the U.S. Environmental Protection Agency (USEPA) Region VI, TCEQ, USACE 
CESWF, Noblis, Weston Solutions, and Parsons.  The main objective of the meeting was to 
discuss the ERA for the North Pasture and to obtain technical input from the USEPA and TCEQ 
for the ERA approach.  It was suggested that an ERA work plan be developed to document the 
technical approach.  Minutes of the meeting are presented in Appendix B. 

This work plan also incorporates information discussed at the November 29, 2007 meeting 
held at CSSA in Boerne, Texas.  The objectives of this meeting were to further discuss the ERA 
for the North Pasture, including this draft work plan, and to visit the solid waste management 
units (SWMU) and make field observations regarding the vegetation and other environmental 
conditions within and near the North Pasture.  The meeting attendees, primarily the same 
participants that were present at the September 14th meeting, provided technical input on several 
items to be addressed in this work plan.  A copy of the meeting minutes is provided as 
Appendix C. 

Specifically, this work plan provides the technical approach for performing an ERA using a 
Tier 2 Screening Level Ecological Risk Assessment (SLERA) for SWMUs B-2, B-8, B-20/21, 
and B-24.  These four SWMUs are located in the North Pasture at CSSA.  Based on site 
similarity, and with USEPA and TCEQ concurrence, the North Pasture SWMUs will be 
combined into one SLERA.  The SLERA will support development of the Affected Property 
Assessment Report (APAR) for these four sites.  The SLERA report will be presented as part of 
the APAR document. 
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1.2 OBJECTIVES 

This work plan sets out the technical approach for the SLERA activities.  The primary 
objective of the SLERA is to assess whether chemicals of potential concern (COPC) at the four 
SWMUs in the North Pasture may cause potential adverse effects to ecological receptors.  The 
SLERA will evaluate potential impacts to ecological receptors due to the presence of affected 
surface soil at the sites.  The ecological receptors selected for this SLERA include the 
white-footed mouse, short-tailed shrew, gray fox, American robin, bobwhite quail, black-capped 
vireo, golden-cheeked warbler, and red-tailed hawk. 

In addition to the specific activities of the SLERA, the ERA will be used to develop 
ecological protective concentration levels (PCL) that can be used in conjunction with human 
health PCLs to determine nature and extent of contamination.  Any soils remaining at the sites 
that have COPCs that exceed Tier 1 residential PCLs are planned for excavation and removal.  
As funding allows, the ERA will also be used for planning and conducting excavation and 
removal activities. 

As discussed at the project meetings, some of the main items that are addressed and 
documented in this work plan include the following: 

• Technically describe why the four SWMUs in the North Pasture can be treated as 
one area-wide risk assessment (e.g., based on site histories, site contaminant 
similarities, types and levels of clean-up, environmental setting, etc.).  Also explain 
why the one remaining area of concern (AOC) located in the North Pasture 
(AOC-73) will not be included in the SLERA. 

• Evaluate the environmental setting, potential ecological receptors and home range of 
the species for the North Pasture and immediate surrounding areas. 

• Describe the methodology for COPC selection and data evaluation, including 
development of the ecological data set and the initial screening process, development 
of exposure point concentrations (EPC) including calculation of 95 percent upper 
confidence levels (95% UCL), use of TCEQ established ecological benchmarks, 
development of ecological PCLs for chemicals that exceed the TCEQ benchmarks, 
and comparison of the EPCs to PCLs. 

1.3 OVERVIEW OF ECOLOGICAL RISK ASSESSMENT 

In September 1999, the TCEQ adopted new rules to establish requirements for response 
actions at sites where release of a COPC has impacted human health and/or the environment.  
The adopted rule, commonly referred to as the TRRP rule and codified in 30 TAC §350, outlines 
a comprehensive program that addresses the investigation of contaminated sites, establishes 
reasonable standards for notice, provides flexibility in calculating site-specific cleanup levels, 
and establishes requirements for corrective actions to address contamination. 

The ERA is a process that evaluates the likelihood that adverse ecological effects are 
occurring or may occur as a result of exposure to one or more COPCs detected at a waste site.  
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The TRRP rule defines a three-tiered approach for evaluating risks to ecological receptors.  The 
three tiers are described below. 

Tier 1 – Exclusion Criteria Checklist.  Tier 1 sets forth conditions under which an 
affected property may be excluded from further ecological assessment, based 
on the absence of any complete or significant ecological exposure pathways.  
Affected properties that do not meet specific exclusion criteria will require 
further evaluation under Tier 2 and/or Tier 3, unless a reasoned justification 
and/or an expedited stream evaluation (for surface water and sediment release 
to intermittent streams without perennial pools) are appropriately used to 
conclude the ERA. 

Tier 2 – Screening-Level Ecological Risk Assessment.  Under Tier 2, COPCs that are 
not bioaccumulative may be screened from further evaluation based on 
comparison to ecological benchmarks established by TCEQ.  If COPCs are not 
excluded on this basis, an ecological conceptual site model (ECSM) will be 
developed to characterize complete exposure pathways and representative 
receptors.  EPCs will be compared to literature-based effects levels using 
conservative exposure assumptions that may later be refined with available 
site- or area-specific information.  The Tier 2 SLERA should scientifically 
eliminate COPCs that do not pose an ecological risk, and define PCLs for 
COPCs that are retained. 

Tier 3 – Site-Specific Ecological Risk Assessment (SSERA).  Under Tier 3, ecological 
risks indicated from previous tiers may be compared to site-specific “weight-
of-evidence” information regarding the presence or absence of ecological 
effects.  Such site-specific assessments may include analysis of tissue samples, 
toxicological testing of affected media, comparison of species diversity to 
reference areas, and/or other appropriate analyses.  Site-specific data may be 
employed to derive Tier 3 PCLs for any relevant receptors and exposure 
media.  Tier 3 is the most involved assessment and in general is not necessary 
for the majority of waste sites. 

This work plan discusses the technical approach for performing a Tier 2 SLERA for the 
North Pasture at CSSA using soil data collected at the four identified SWMUs.  If an 
unacceptable risk is determined from the Tier 2 SLERA, coordination with concerned agencies 
will determine further risk management decisions. 

1.4 REFERENCE DOCUMENTS 

The methodology for performing the Tier 2 SLERA will be in general conformance with 
TCEQ, USEPA and U.S. Army guidance documents.  The work plan refers to the following 
documents as well as other documents cited in the references. 
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• Guidance for Conducting Ecological Risk Assessments at Remediation Sites in 
Texas.  Publication RG-263 (revised).  December 2001.  This is the primary ERA 
guidance document from TCEQ (2001). 

• Update to RG-263 (revised) – January 2006 version.  This is the most recent partial 
update to the main guidance (TCEQ, 2006). 

• Position Paper on Common Issues Encountered During the Review of Ecological 
Risk Assessments (TCEQ, 2005). 

• A Guide to Screening Level Ecological Risk Assessment (U.S. Army Environmental 
Center, 2005). 

• Ecological Risk Assessment Guidance for Superfund:  Process for Designing and 
Conducting Ecological Risk Assessments, Interim Final (USEPA, 1997). 

• Guidelines for Ecological Risk Assessment (USEPA, 1998). 
• ECO Update.  The Role of Screening Level Risk Assessments and Refining 

Contaminants of Concern in Baseline Ecological Risk Assessments (USEPA, 2001). 
• Wildlife Exposure Factors Handbook, Volume 1 of 2 (USEPA, 1993). 

1.5 WORK PLAN ORGANIZATION 

This work plan was prepared following recommended guidelines published by the TCEQ for 
conducting Tier 2 SLERAs.  The work plan consists of the following sections. 

• Section 1:  Introduction – This section gives an introduction to the proposed work, 
including background, objectives, an overview of the ERA tiered approach, the main 
reference documents used, and organization of the work plan. 

• Section 2:  Site characteristics – This section presents a brief description of CSSA 
and the four SWMUs in the North Pasture selected for the SLERA.  A brief 
description of other sites in the North Pasture is also provided. 

• Section 3:  Steps of the SLERA process – This section describes the three phases of 
the SLERA process. 

• Section 4:  Problem formulation – This section presents the methodology for the first 
four required elements of a SLERA as per 30 TAC §350.77(c).  This includes the 
technical approach for the screening analysis, an exposure pathway analysis, an 
ECSM, and a COPC fate and transport analysis. 

• Section 5:  Characterization of exposure – This section presents the methodology for 
exposure characterization, which identifies the magnitude and frequency by which 
target receptors are exposed to COPCs that have migrated, or that may potentially 
migrate, via complete exposure pathways to ecological receptors at the site. 

• Section 6:  Characterization of ecological effects – This section presents the 
methodology for risk characterization, which integrates the information from the 
problem formulation and the exposure and ecological effects characterizations to 
estimate the nature and extent of potential ecological risk. 

• Section 7:  References. 
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Most of the tables and figures are provided at the end of this work plan, or are included in 
Appendix A.  Reference to the figure if located in Appendix A will be noted in the text of this 
work plan.  The minutes of the two meetings, Appendices B and C, include the meeting minutes 
and slides, not additional handouts. 

2.0 SITE DESCRIPTIONS AND FUTURE SITE ACTIVITIES 

2.1 SOURCES OF INFORMATION 

This section provides a brief summary of CSSA, the North Pasture and the four selected 
SWMUs within the North Pasture, and the status of other sites within the North Pasture.  For 
more detailed information (e.g., site soils, site geology) the following sources are available. 

• General information regarding the history and environmental setting of CSSA is 
provided in the CSSA Environmental Encyclopedia (Volume 1-1, Background 
Information Report).  Data regarding the geology, hydrology, and physiography are 
also available for reference.  The report can be found at www.stanley.army.mil. 

• Detailed information regarding previous investigations at each of the subject sites is 
described in the CSSA Environmental Encyclopedia (Volume 3-3, Investigation and 
Closure Reports, Table of Contents).  The reports can be found at 
www.stanley.army.mil. 

• Statistically calculated and TCEQ-approved background metal concentrations are 
reported in the Environmental Encyclopedia (Volume 2) at www.stanley.army.mil. 

• The Final TO DY01 Work Plan Addendum (Parsons, 2007a) provides additional 
information on the status of the four selected SWMUs located in the North Pasture.  
The TO DY01 work plan includes descriptions of previous site investigations and 
findings, comparison of COPC concentrations to TRRP criteria, clean-up activities 
that have been performed, and work to be completed at the sites. 

2.2 CAMP STANLEY STORAGE ACTIVITY 

Camp Stanley Storage Activity is located in northwestern Bexar County, about 19 miles 
northwest of downtown San Antonio.  The installation consists of approximately 4,004 acres 
immediately east of Ralph Fair Road, and approximately 0.5 mile east of Interstate Highway 10 
(Figure 1).  Camp Bullis borders CSSA on the east and south.  The land was used for ranching 
and agriculture until the 1900s.  During 1906 and 1907, six tracts of land were purchased by the 
U.S. Government and designated the Leon Springs Military Reservation.  The land included 
campgrounds and cavalry shelters. 

In October 1917, the installation was re-designated Camp Stanley.  Extensive construction 
was started during World War I to provide housing for temporary cantonments and support 
facilities.  In 1931, the installation was selected as an ammunition depot, and construction of 
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standard magazines and igloo magazines began in 1938.  Land was also used to test, fire, and 
overhaul ammunition components. 

The present mission of CSSA is the receipt, storage, issue, and maintenance of ordnance as 
well as quality assurance testing and maintenance of military weapons and ammunition.  
Because of its mission, CSSA has been designated as a restricted access facility.  Limited 
wildlife hunting is allowed and is managed by the CSSA Wildlife Management Committee.  No 
changes to the CSSA mission and/or military activities are expected in the future. 

CSSA consists of numerous historical waste sites, including SWMUs, AOCs, and range 
management units (RMU).  The locations and closure status of the sites are shown on Figure 2.  
The boundaries of the North Pasture and the sites within the North Pasture are also shown on 
Figure 2. 

2.3 NORTH PASTURE SITES 

The four SWMUs of concern in the North Pasture are SWMUs B-2, B-8, B-20/21, and B-24.  
Figure 3 provides an aerial photo of the area where the four SWMUs are located.  Prior to 2004, 
RCRA facility investigations (RFI) and limited removal actions were conducted at these sites.  
Results of the previous RFI activities and removal actions can be found in the CSSA 
Environmental Encyclopedia as described above.  In late February and early March 2008, further 
remedial activities and investigations were performed at SWMUs B-2, B-8, and B-24, as well as 
at an additional site in the North Pasture (AOC-73), which was a small area used by a former 
rancher for dumping household trash and metal debris (primarily miscellaneous old tools, 
bottles, and cans).  All of these sites are subject to closure under TRRP.  All other SWMUs and 
AOCs within the North Pasture have already been closed under previous TCEQ requirements.  
The sites were closed to Risk Reduction Standard 1 (RRS1) criteria, which included the use of 
CSSA background concentrations for metals (Parsons, 2002).  RMU-5 is also located in the 
North Pasture but is no longer active. 

An APAR is planned for the area and will include the four SWMUs identified within the 
North Pasture.  These four SWMUs have similar chemical constituents (primarily metals) and 
have had similar removal actions previously performed (primarily sifting actions).  The primary 
COPCs at the four SWMUs are nine metals, particularly lead.  The other eight metals include 
arsenic, barium, cadmium, chromium, copper, mercury, nickel, and zinc.  These nine metals are 
common to many of the SWMUs at CSSA.  Specifically, at the four SWMUs in the North 
Pasture, there are four metals that exceed human health PCLs, ecological benchmarks, and/or 
background concentrations.  These four metals are barium, copper, lead, and zinc.  Mercury had 
at one time been considered as a potential COPC; however, the levels detected were lower than 
the final TCEQ-approved background concentrations for CSSA (Parsons, 2002).  A description 
of the sites and the chemical constituents remaining in soils at the sites above TCEQ screening 
criteria are given below. 

The following sections briefly describe the status of the four selected SWMUs, AOC-73, 
and other sites in the North Pasture.  Additional information on the history of the sites is 
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provided in the sources listed above.  A summary of the site work most important to the SLERA, 
including status of the sites, ecological COPCs, as well as work to be completed at the sites is 
provided below.  The information is primarily taken from the TO DY01 work plan.  The data 
from the February/March 2008 field activities are still preliminary and only briefly discussed.  
All investigations/remedial action results will be updated and incorporated in the Tier 2 SLERA 
report. 

In the TO DY01 work plan, maximum detected concentrations of the COPCs were used in 
the comparisons to TRRP criteria (human health and ecological).  The human health criteria 
included Tier 1 PCLs, and in some cases preliminary Tier 2 PCLs.  (The human health results are 
briefly summarized in this work plan because, like ecological results, they are being used to 
determine where additional soil removal activities, and additional confirmation samples, will 
take place.)  The ecological criteria that were used in the initial analyses were the ecological 
screening benchmarks developed by TCEQ.  Background levels were also used for both human 
health and ecological screening. 

For both the human health and ecological risk assessments, the most current criteria 
(i.e., Tier 1 human health PCLs, ecological benchmarks) and all of the information used in Tier 2 
calculations will be presented. 

2.3.1 SWMU B-2 

SWMU B-2 was a small arms ammunition trench and burning area.  Investigations were 
initiated in 1995 with a soil gas survey and the drilling and sampling of soil borings.  In 1997, 
excavation of the trenches was initiated to determine if buried waste included munitions.  
Although some munitions debris was encountered, excavation was temporarily suspended due to 
funding limitations.  Excavation recommenced in 2003.  All of the waste material was removed, 
but some surface soil results exceeded RRS1 criteria, preventing closure of the site under RRS1 
before the grandfather period ended in May of 2005. 

2.3.1.1 Comparison of COPCs to TRRP Criteria (SWMU B-2) 

Based on soils that were remaining at the site, prior to the February/March 2008 field 
activities, the only COPC exceeding TCEQ ecological screening criteria was lead.  For human 
health, only five surface soil sample results (not previously excavated) exceeded the residential 
Tier 1 PCL for lead and one sample exceeded the Tier 2 PCL for 2,4-dinitrotoluene (2,4-DNT). 

2.3.1.2 Work to be Completed for TRRP Closure (SWMU B-2) 

Work to be completed for the site includes surface soil sampling, with limited removal 
action, and human health and ecological risk assessments.  The removal action and resulting 
investigations were performed in February/March 2008.  The excavation area and sample 
locations are shown in Figure 1 of Appendix A.  Surface soil near the five previous sample 
points with high lead concentrations was excavated.  Five confirmation samples were collected 
at the previous sample locations and analyzed for lead for confirming removal actions.  These 
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investigation data will be provided and used in the SLERA report, along with previous sample 
results from soils remaining at the site.  Sample results for soils that have been 
excavated/removed from the site will not be evaluated in the SLERA. 

2.3.2 SWMU B-8 

SWMU B-8 was a popping furnace and fired small arms ammo brass disposal area, with 
piles of fire bricks and ammo shells located at the site.  Investigation of the site began in 1997 
with soil sampling and an unexploded ordnance (UXO) survey.  In 2003, additional soil 
surveying and UXO surveys were completed. 

2.3.2.1 Comparison of COPCs to TRRP Criteria (SWMU B-8) 

Based on soils that were remaining at the site prior to the February/March 2008 field 
activities, COPCs exceeding TCEQ ecological screening criteria included lead, barium, copper, 
and zinc.  These same compounds also exceeded the residential PCLs. 

2.3.2.2 Work to be Completed for TRRP Closure (SWMU B-8) 

Work for the site includes surface soil sampling and human health and ecological risk 
assessments.  Based on previous analytical results at SWMU B-8, the lateral extent of the area 
had not been fully delineated.  However, the COPCs for the site had been identified and only 
included the nine metals commonly found at CSSA.  The previous soil borings had results that 
were non-detect at depths lower than surface soils; therefore the vertical extent of contamination 
has been determined.  The removal action area for the February/March field effort is shown in 
Figure 1 of Appendix A.  Metals impacted soils were removed and managed on-site in the East 
Pasture range area.  Data resulting from planned investigations will be provided and used in the 
SLERA report, along with previous sample results from soils remaining at the site.  Only the 
sample results for soils that remain at the site will be evaluated in the SLERA. 

2.3.3 SWMU B-20/21 

SWMU B-20/21 is located in the northeast portion of the North Pasture and is comprised of 
approximately 35 acres.  Records indicate that between 1946 and 1987 the site was used for 
demolition activities and periodic open burning/open detonation (OB/OD) of conventional 
ordnance.  During this period, ordnance was detonated, buried, and disposed of on the ground 
surface at the site.  The site is now vegetated with native grasses, isolated clusters of live oak 
stands, and juniper.  The south, west and north boundaries of the site are bordered by gravel 
roads.  Extensive investigations and UXO removal actions have been completed.  Both scrap 
metal and sifted soils were removed from the site. 

2.3.3.1 Comparison of COPCs to TRRP Criteria (SWMU B-20/21) 

COPCs exceeding TCEQ ecological screening criteria within the sifted soils were lead and 
copper.  These two COPCs also exceeded the residential human health criteria.  Mercury had at 
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one time been considered as a potential COPC at this site; however, the levels detected were 
lower than the final TCEQ-approved background concentrations (Parsons, 2002). 

2.3.3.2 Work to be Completed for TRRP Closure (SWMU B-20/21) 

This site was not included in the February/March 2008 field effort.  Work planned for the 
site includes additional soil sampling and human health and ecological risk assessments.  It is not 
anticipated, but if UXO is encountered during field activities, UXO support will be provided.  
Additional surface and subsurface sampling is needed to confirm that removal efforts at the site 
addressed the contamination.  Based on analytical results of sifted soil samples, sampling will 
only include analyses for the nine CSSA metals.  Proposed sample locations for SWMU B-20/21 
are shown in Figure 2 of Appendix A.  This figure is from the Final TO DY01 Work Plan 
Addendum (Parsons, 2007a).  These samples will be used in the SLERA, along with previous 
samples from soils remaining at the site.  Sample results for soils that have been 
excavated/removed from the site will not be evaluated in the SLERA. 

2.3.4 SWMU B-24 

SWMU B-24 is a former waste site for spent ammo and metal scrap and is approximately 
5 acres in size.  Initially, spent ammunition, and other metal scrap was observed on the ground 
surface.  Sparse vegetation and some ground disturbance were also noted.  Previous 
investigations at the site included geophysical surveys, surface and subsurface sampling, 
trenching, soil removal, and UXO removal actions. 

2.3.4.1 Comparison of COPCs to TRRP Criteria (SWMU B-24) 

Previous data collected at the site showed that no chemicals had been detected above the 
ecological or the human health criteria. 

2.3.4.2 Work to be Completed for TRRP Closure (SWMU B-24) 

Work for the site includes additional sampling and human health and ecological risk 
assessments.  The February/March field activities included further investigation of a potential 
trench on the eastern portion of SWMU B-24 to identify if any waste materials were present (see 
Figure 1 of Appendix A for location of survey area).  Investigation of this area included removal 
of the vegetation (primarily Ashe juniper) and a UXO/visual survey to determine if buried waste 
was present.   However, no buried waste was found during the survey.  Further investigation 
activities are expected for the site.  These results will be included in the SLERA, along with 
previous sampling results of soils remaining at the site. 

2.3.5 AOC-73 and Other Sites in North Pasture 

As was shown on Figure 2, there are other SWMUs and AOCs in the North Pasture.  All of 
these, except AOC-73 have been closed or investigated under previous TCEQ requirements. 
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Investigation and remedial activities were performed at AOC-73 during the February/March 
2008 field activities.  The site is a small area (less than ½ acre) that was used by a former rancher 
for dumping general household trash and metal debris.  This trash (primarily miscellaneous old 
tools, bottles, and cans) was removed and 10 surface soil samples were collected and analyzed 
for VOCs, SVOCs, and metals.  No VOCs or SVOCs were detected and the levels of metals 
were very low, below PCLs and/or background, including the Tier 1 residential PCLs for the 
combined soil PCL (TotSoilComb) and the groundwater soil ingestion PCL (GWSoilIng).  
TCEQ-approved background concentrations for CSSA were used as the PCLs if the background 
values were higher than the Tier 1 residential PCLs. 

RMU-5 is also located in the North Pasture and is no longer active.  The area was identified 
as an ammunition range on a 1953 map of CSSA and consists of approximately 19 acres.  
Several UXO items were discovered during cedar clearing/land management activities at this 
unit.  The items found were given to 137th Explosive Ordnance Disposal (EOD).  Specific data 
regarding all site activities may be found in the Environmental Encyclopedia RMU-5 links. 

Future plans at RMU-5 include field mapping the site, conducting a geophysical survey to 
determine if any spent ammunition is buried at the site, UXO clearance if necessary, and 
collection of surface soil samples.  This work is tentatively planned, but it is not currently 
included in any delivery order.  If the site is found to meet closure criteria after this work is 
completed, a closure report will be prepared in accordance with TCEQ requirements. 

3.0 STEPS OF SLERA PROCESS 

The TRRP rule at §350.77(c) states that the SLERA contains three phases.  These three 
phases include: 

• Problem formulation – Establishes the goals, breadth, and focus of the ERA; 
• Analysis (exposure characterization) – Consists of the technical evaluation of data 

for both the exposure of the ecological receptor to a COPC and the potential adverse 
effects; and 

• Risk characterization – Evaluates the likelihood of adverse effects occurring as a 
result of exposure to a COPC. 

The sections below describe the three phases of the SLERA for the CSSA North Pasture. 

4.0 PROBLEM FORMULATION 

Problem formulation is the first phase of the SLERA that includes the exposure assessment 
and development of the ECSM, including the food web model(s) that are applicable for the area.  
The exposure assessment identifies the exposure setting, the distribution of COPCs, and the 
potential ecological receptors.  This process characterizes, either qualitatively or quantitatively, 
the potential exposure of ecological receptors to the COPCs detected in the area and identifies 
the primary routes of exposure by which the potential species may be exposed.  In this process, 
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several species are selected to represent different trophic levels inhabiting the site; these species 
are referred to as “indicator” species. 

The following components are addressed as part of the ECSM exposure assessment. 

• Environmental setting. 
• Identification of potential ecological receptors. 
• Selection of indicator species. 
• Contaminant fate and transport mechanisms that may exist at the site – identification 

of complete or reasonably anticipated complete exposure pathways. 
• Identification of bioaccumulative COPCs. 

The information presented in the following sections was obtained from available literature 
or was collected during numerous site investigations and site visits.  Various biological 
investigations have been conducted at CSSA and also at neighboring Camp Bullis, which has 
similar environmental setting and ecological habitat.  Over the years, these investigations have 
provided a considerable amount of information about the habitats.  Two new reports from the 
CSSA investigations include the Final Integrated Natural Resource Management Plan (INRMP) 
for CSSA (Parsons, 2007b) and the Draft Species and Habitat Distributions of Black-Capped 
Vireos and Golden-Cheeked Warblers, 2007 Breeding/Nesting Season (Parsons, 2007c).  The 
black-capped vireo (BCVI) and golden-cheeked warbler (GCWA) are endangered species and 
are discussed in more detail below.  Weston Solutions, Inc. also recently performed a SLERA at 
Camp Bullis (Weston, 2006).  The Camp Bullis SLERA report utilized a food web model and 
documented various biological studies that are applicable to both Camp Bullis and CSSA. 

The ECSM for the North Pasture is based on the Upland Forest food web model presented in 
the TCEQ (2001) guidance.  This model is considered representative of the North Pasture 
conditions given the predominance of live oak and Ashe juniper around the SWMUs under 
consideration, as well as the North Pasture in general.  This food web is illustrated on Figure 4.  
The ECSM shows the interactions between the various feeding guilds selected for the area and 
the transfer of energy from the food sources (e.g., plants, invertebrates) to a series of organisms.  
The food chain shows the importance of the exposure pathways dependent on the receptor’s diet.  
The purpose of the food web in the ERA is to define the direct and indirect exposure pathways, 
formulate the assessment endpoints, and develop relationships among feeding guilds for 
estimation of exposure.  Individual species are selected from the feeding guilds in the food web 
model to be indicator species.  The indicator species are then evaluated as representative of the 
complete animal population of a given trophic level in the site ecosystem.  The selection and 
description of indicator species is presented in Section 4.3. 

As shown on Figure 4, the soil invertebrates and vegetation may be directly exposed to 
COPCs present in soil either by ingestion or absorption.  The next trophic level of organisms 
includes amphibians, birds, and mammals, which may be exposed indirectly to COPCs through 
ingestion of vegetation and invertebrates or though incidental ingestion of surface soil.  Upper 
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trophic level carnivores and omnivores may be exposed by ingestion of lower trophic level 
animals, or through incidental ingestion of surface soils. 

4.1 ENVIRONMENTAL SETTING 

The following sections provide a summary of the ecological resources for the area within 
and around the North Pasture and CSSA.  The terrestrial environment is the key habitat for the 
area.  Groundwater and surface water exposure pathways are not considered complete.  Depth to 
groundwater in the North Pasture ranges from approximately 125 feet below ground surface 
(bgs) to approximately 275 feet bgs depending on rainfall.  Surface water is described in more 
detail in Section 4.1.2. 

4.1.1 Vegetation 

CSSA is located within the Balcones Canyonlands subregion of the Edwards Plateau region.  
Evergreen woodlands and deciduous forests dominate this area.  Grasslands are restricted 
primarily to drainage ways, usually in the context of open woodlands or savannas.  Some of the 
woodlands and a majority of the native grasslands on the Edwards Plateau have been removed by 
historic human settlement. 

Overall, the vegetation at CSSA is similar to that of the region.  There are four vegetation 
communities at CSSA:  woodlands, shrublands, and savannas, and an herbaceous community 
that is predominantly composed of bluestem grasses.  Past land uses at CSSA have resulted in a 
patchwork of open grassland/disturbed savanna delineated by stands of Ashe juniper-oak 
woodlands.  The North Pasture area is predominantly woodland, while the sites within the North 
Pasture are predominantly composed of herbaceous grass cover (Figure 5). 

Each of the four vegetation communities at CSSA can be further divided into community 
types.  Eight vegetation community types were mapped as part of the BCVI and GCWA surveys 
conducted in 2005 and 2007 (Figure 5) (Parsons, 2007b).  Table 1 lists each vegetation 
community type with calculated areas.  A description of the community types is also provided 
below. 

• Juniper-Live Oak Woodlands – Woody species ranging between 3-10 meters tall, 
with a canopy closure of 71-100 percent.  Ashe juniper dominates with a large live 
oak component. 

• Juniper Woodlands – Woody species ranging between 3-10 meters tall, with a 
canopy closure of 71-100 percent.  Ashe juniper dominates; few other woody species 
are present. 

• Live Oak-Juniper Woodlands – Woody species ranging between 3-10 meters tall, 
with a canopy closure of 71-100 percent.  Live oaks (Quercus fusiformis) dominate 
with a large Ashe juniper component.  Other oak species persist in lower abundance, 
such as Spanish oak (Quercus buckleyi) and shin oak (Quercus sinuata). 
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• Juniper Dominant Shrublands – Ashe juniper dominates and is less than 3 meters 
tall; few other woody species are present. 

• Live Oak Dominant Shrublands – Live oaks and shin oaks under 3 meters tall, with 
other shrubs and shorter-statured tree species, such as flame-leaf sumac (Rhus 
lanceolata), Texas persimmon (Diospyros Texana), and agarita (Berberis 
trifoliolata). 

• Herbaceous Bluestem and Short Grass Prairie – Woody species composed of less 
than 25 percent ground cover, dominated by herbaceous vegetation, including grasses 
of varying heights. 

• Mixed Oak Savanna – Woody species composed of 25-50 percent cover dominated 
primarily by live oak, shin oak, Texas persimmon, and Ashe juniper. 

4.1.2 Surface Water 

Surface water and sediment pathways are not considered complete in the North Pasture.  
Salado, Leon, and Cibolo Creeks drain surface water from CSSA (Figure 6).  In the undeveloped 
areas of CSSA, such as the North Pasture, runoff flows overland to natural channels.  The North 
Pasture is in the Salado and Cibolo Creek drainage basins.  All creeks at CSSA are intermittent 
and only contain water during and immediately following rain events.  Thus, the creeks do not 
sustain a surface water or sediment habitat for ecological receptors.  Based on a wetland 
delineation for CSSA, there are also no wetlands within the boundaries of the SWMUs and no 
significant wetland habitat in the North Pasture (SAIC, 1997a). 

There are two small ponds in the North Pasture, the northwest pond (also referred to as the 
drop zone tank) and the northeast pond (also referred to as the windmill tank) (Figure 6).  Both 
ponds are small and not considered as significant habitat for the SLERA evaluation. 

The northwest pond is less than ½ acre in size and is located approximately 2,400 feet from 
the closest SWMU (B-24).  It is not within the drainage path of this SWMU.  The only site that 
is upgradient of this pond is AOC-73 (approximately 1,540 feet upgradient).  As discussed above 
in Section 2.3.5, the February/March field activities at AOC-73 found no contaminants of 
concern at the site.  During the November 29, 2007 CSSA meeting, which included a field visit 
to the sites and ponds in the North Pasture, surface water and sediment sampling were not 
considered necessary. 

The northeast pond is approximately 0.91 acre in size (when full) and is located 
approximately 650 feet downgradient from SWMU B-20/21.  Sediment and surface water 
samples have been collected in this area.  The sample results were discussed at the 
November 29th CSSA meeting.  The results and a figure showing the sample locations are 
provided at the end of this work plan.  Sediment results are provided in Table 2, surface water 
results are provided in Table 3, and the sample locations are shown on Figure 7.  The analytical 
results indicate that further sediment and surface water sampling is not necessary in this area.  In 
only one sample, cadmium and lead were the only chemicals detected in sediment above the soil 
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background concentrations and ecological benchmarks.  This sample was collected at a former 
crater within the boundary of SWMU B-20.  All craters at the site were leveled in 1997 and have 
not provided a surface water or sediment habitat since that time.  The sample results were also 
relatively low (the sample with the exceedances was a duplicate of another sample where results 
were not above the soil background or ecological benchmarks).  Cadmium and lead were also the 
only chemicals present in surface water above the ecological benchmarks.  With the exception of 
one of the surface water sample locations, the detections were also at former craters within the 
B-20 boundary.  One small low area near the intermittent stream had a slight exceedance for 
lead.  However, this area has been dry for many years and also does not support a surface water 
or sediment habitat.  Sediment and surface water samples taken outside of the SWMU boundary, 
and nearest to the northeast pond, were not above soil background concentrations or the 
ecological benchmarks. 

4.1.3 Other Environmental Features 

Although caves and other karst features are present in some areas of CSSA, there are no 
known caves in the North Pasture.  This assessment is based on the draft report for the Phase 1 
Karst Hydrogeologic Investigation conducted at CSSA in 2002 (Veni, 2002). 

4.2 IDENTIFICATION OF ECOLOGICAL SPECIES AT CSSA 

4.2.1 Birds and Other Wildlife 

Bird surveys conducted at CSSA between mid-March and early June of 2005 and 2007 
documented 106 bird species at the installation.  The list of observed species is provided in the 
species and habitat distribution report (Parsons, 2007c) and is also included as Appendix D of 
this work plan.  The list includes two federally listed endangered species, the BCVI and the 
GCWA.  These two species are discussed in more detail below. 

CSSA is expected to support a variety of wildlife similar to the surrounding region.  Several 
game species are known to occur at the installation, including:  white-tailed deer (Odocoileus 
virginianus), axis deer (Axis axis), wild turkey (Meleagris gallopavo), dove (Zenaida macroura), 
ducks, quail, rabbits (Lepus californicus and Sylvilagus floridanus), squirrel (Sciurus niger), 
raccoon (Procyon lotor), and coyotes (Canis latrans).  Other species likely to be found at CSSA 
include skunk (Mephitis mephitis), opossum (Didelphis marsupialis), ring-tailed cat (Bassariscus 
astutus), bobcat (Lynx rufus), and a variety of rodent species (SAIC, 1997b). 

4.2.2 Threatened, Endangered, and Rare Species 

Several surveys have been conducted at CSSA for threatened and endangered (T&E) 
species.  A general habitat evaluation was conducted in December 1992 and detailed bird 
surveys were conducted in the spring of 1993 (Stewardship Services, 1993).  More recently, 
presence-absence surveys for BCVI (Vireo atricapillus) and GCWA (Dendroica chrysoparia) 
were conducted between mid-March and early June 2005 and again in 2007 (Parsons, 2007c).  
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Figure 8 provides a map showing detections and habitat of GCWA and BCVI at CSSA.  This 
figure shows a comparison of the 2005 and 2007 survey results. 

Table 4 provides a summary of federal and state listed species with potential to occur in 
Bexar County, Texas.  This table is based on information obtained from the U.S. Fish and 
Wildlife Service (USFWS, 2004) and the Texas Parks and Wildlife Department (TPWD, 2005).  
The Final Integrated Natural Resource Management Plan for CSSA (Parsons, 2007b) provides a 
detailed analysis of the species listed in Table 4.  Based on the known distributions, habitat 
requirements and existing habitat at CSSA, the listed species are not expected to occur at the 
installation.  Of the species listed in Table 4, the BCVI and GCWA are the only species that have 
been documented at CSSA.  The following paragraphs provide additional information for each 
species listed in Table 4 and discuss their potential to occur at CSSA. 

4.2.3 Potential Presence/Absence of Federal and State Listed Species 

Amphibians.  From Table 4, two amphibian species (the black-spotted newt and the Comal 
blind salamander) are listed as potentially occurring in Bexar County.  The black-spotted newt is 
typically found along the Gulf Coastal Plain south of the San Antonio River and is not expected 
to occur at CSSA.  The draft report for the Phase 1 Karst Hydrogeologic Investigation 
(Veni, 2002) provided an evaluation of potential habitat for various species at CSSA, including 
many subterranean species.  As stated above, there are no known caves in the North Pasture and 
the Comal blind salamander is not expected. 

Arachnids and Insects.  The nine invertebrates (arachnids and insects) listed in Table 4 are 
obligate (capable of surviving in only one environment) karst or cave-dwelling species 
(troglobites) of local distribution in karst terrain in Bexar County.  As of early 2003, 74 caves in 
Bexar County were known to contain one or more of the listed invertebrates (USFWS, 2004).  
None of these known caves are located on CSSA.  Critical habitat has also been designated 
under the Endangered Species Act (ESA) for seven of the nine listed invertebrates; however, no 
critical habitat has been designated on the installation.  During the Phase 1 Karst Hydrogeologic 
Investigation conducted at CSSA in 2002, two caves and 94 potential karst features were found.  
However, the draft report (Veni, 2002) indicates that none of the caves or karst features are 
likely to contain endangered karst invertebrates due to CSSA’s location outside of the zones 
where they occur.  This finding is also supported by previous work conducted by Veni (1994) 
and Veni and Reddell (1999).  There are also no known caves in the North Pasture. 

Birds.  Of the bird species listed in Table 4, the BCVI and GCWA are the only T&E species 
that have been documented at CSSA.  These two species are thus selected as indicator species 
for the SLERA and are discussed in more detail in Section 4.3.  The American and Arctic 
peregrine falcons potentially migrate through Bexar County.  However, other than transient 
individuals, these species are not expected to occur at the installation.  The white-faced ibis and 
wood stork require extensive wetland habitats, which are not present on CSSA.  The only 
remaining natural breeding population of whooping cranes winters along the Texas Gulf Coast in 
and around Aransas National Wildlife Refuge, approximately 200 miles southeast of CSSA.  The 
TPWD's rare species list for Bexar County (TPWD, 2005) indicates that whooping cranes are 
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potential migrants in Bexar County.  During migration they often pause overnight to use 
wetlands for roosting and agricultural fields for feeding, but seldom remain more than one night 
(TPWD, 1996).  The potential for migrating whooping cranes to use CSSA is low based on the 
lack of suitable foraging and roosting habitat.  Although potentially suitable habitat for the 
zone-tailed hawk could occur at CSSA, this bird was not observed during the bird surveys 
conducted in 1993, 2005, and 2007.  The compiled list of birds observed at CSSA in 2005 and 
2007 is provided in Appendix D. 

Fish.  The toothless blindcat and widemouth blindcat are endemic to the San Antonio Pool 
of the Edwards Aquifer, located in the southwestern part of San Antonio.  Therefore, these 
troglobitic catfish would not be expected to occur at CSSA. 

Mammals.  In Texas, the black bear inhabits desert lowlands and high elevation forests and 
woodlands.  This large mammal has not been observed at CSSA and is not expected to be 
present. 

Reptiles.  Cagle’s map turtle is endemic to the Guadalupe River system and requires 
riverine habitat with permanently flowing water.  CSSA is located in the upper San Antonio 
watershed and outside of the known range for this species.  In addition, all the streams at CSSA 
are intermittent.  The indigo snake occurs in thornbush-chaparral woodlands of south Texas, in 
particular dense riparian corridors.  It is not likely that the distribution of this species reaches the 
Balcones Canyonlands in northern Bexar County, where CSSA is located.  Therefore, this 
species is not expected to occur on the installation.  Texas horned lizard habitat consists of open, 
arid, and semi-arid regions with sparse vegetation, including grass, cactus, scattered brush, or 
scrubby trees.  The habitat assessment conducted at CSSA in 1992 indicated that potentially 
suitable Texas horned lizard habitat exists at the installation.  However, habitat is very limited 
and the species has not been sighted at the installation.  The Texas tortoise is generally found 
south of a line connecting Del Rio, San Antonio, and Rockport.  Therefore, it is not likely that 
the distribution of this species reaches the Balcones Canyonlands in northern Bexar County. 

4.3 SELECTION OF INDICATOR SPECIES 

In addressing the sensitivity of species to COPCs, it is important to note that the toxicity 
data are limited to available literature for the category of species being evaluated.  The most 
sensitive species in the literature will typically be a function of the most frequently used test 
species.  Thus, due to limitations in the literature, the most available or frequently used toxicity 
data for each constituent will be compared to the exposures for those species within the same 
phylogenetic class, not necessarily for the same species found in the area.  Even though specific 
ecological receptors will be selected for evaluation in the SLERA, these species are selected to 
represent exposures to other (similar) species with comparable feeding guilds, thus serving as 
indicator receptors. 

The following indicator species will be used to assess the potential for risk to the various 
species potentially inhabiting the North Pasture and surrounding area. 
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• Terrestrial mammals:  white-footed mouse, short-tailed shrew, and gray fox. 
• Birds:  American robin, bobwhite quail, BCVI, GCWA, and red-tailed hawk. 
• Reptiles:  because toxicological data are limited for risk analyses for reptiles and 

amphibians, these species will be qualitatively evaluated using birds as the indicator 
species. 

Some of the information presented in Section 4.3 was taken from a SLERA recently 
performed at Camp Bullis (Weston, 2006).  The ecological habitat is similar and thus the same 
indicator species will be used for CSSA as were used for Camp Bullis.  Inclusion of the 
white-tailed deer as a large herbivore was initially considered for the SLERA evaluation.  This 
deer species, however, was subsequently excluded because all SWMUs under consideration are 
native-grassed areas.  Grasses are not a significant component of the diet of white-tailed deer, as 
this species cannot efficiently grind up and digest tough fibers in grasses (Armstrong and Young, 
2007). 

4.3.1 Terrestrial Mammals 

An ecological exposure pathway exists for terrestrial mammals that feed on plants, 
invertebrates, or other mammals and birds.  Based on body size, likelihood of using the area of 
concern for foraging, available literature, and physiology, the white-footed mouse, the 
short-tailed shrew and the gray fox were selected as indicator species for mammals.  Specific 
information on the selected indicator species is provided below. 

4.3.1.1 White-footed Mouse 

The white-footed mouse (Peromyscus leucopus) was selected as an individual species to 
represent the effects of the COPCs on an herbivore mammal. 

White-footed mice average 17.3 centimeters (cm) in total length and 22 grams (g) in weight.  
In much of its range, this mouse is one of the most common of small mammals.  White-footed 
mice are woodland dwellers.  They are adept at climbing and often den in hollow trees out of 
danger from overflow waters.  In areas not subject to inundation, the mice live in dens under 
logs, in stumps, brush piles, burrows, or buildings.  The maximum home range of adult males is 
about 0.2 hectares (ha), that of adult females is about 0.15 ha.  The mice seldom travel more than 
50 meters once they are established in a suitable area.  The dispersal of the population is 
generally due to movement of the unestablished young mice.  While the diet of white-footed 
mice is varied, they rely on seeds, nuts, acorns, and pecans.  When food is abundant, they store it 
in and around their nests for winter use.  In spring and summer, they feed on insects, snails, 
fruits, and other invertebrates.  White-footed mice serve as a valuable prey species to upper 
trophic levels such as raptors, coyotes, snakes, and foxes (USEPA, 1993). 

4.3.1.2 Short-tailed Shrew 

The short-tailed shrew (Blarina brevicauda) was selected to represent the effects of COPCs 
on insectivorous mammals. 
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The short-tailed shrew is approximately 8-10 cm long and weighs approximately 15-20 g.  
Its daily consumption consists of moth and beetle larvae, slugs, snails, and spiders, and often 
equals or exceeds its own weight.  The shrew does not hibernate; it seeks out dormant insects for 
sustenance even during the coldest part of winter.  It nests underground, maintaining 
underground runways within the top 10 cm of soil.  Home ranges vary from 0.03 to 2.2 ha, 
depending on the season and breeding.  Although they breed all year, peak breeding occurs from 
April to October.  Peak population densities vary by habitat and season, but range between 
2.5 to 45 shrews per ha.  Predators include snakes, owls, hawks, and carnivorous mammals such 
as opossums, foxes, bobcats, weasels, and skunks. 

4.3.1.3 Gray Fox 

The gray fox (Urocyon cinereoargenteus) was selected to represent the effects of COPCs on 
omnivorous mammals. 

The gray fox is approximately 97 cm in length and weighs approximately 
3-5 kilograms (kg).  The gray fox is essentially an inhabitant of wooded areas, particularly mixed 
hardwood forests throughout Texas.  Gray foxes typically den in rock crevices, in underground 
burrows, under rocks, in hollow logs, or in hollow trees.  In Texas, the breeding season begins in 
December and continues through March.  Three to six pups are typically born in April or May 
after a gestation period of about 53 days.  The gray fox is omnivorous; the food consumed varies 
with season and availability.  Based on the stomach contents of 42 foxes examined in Texas, 
their food consists primarily of small mammals, with seasonal variations that include insects, 
birds, and acorns. 

4.3.2 Birds 

Ecological exposure pathways exist for birds that feed on plants, other birds, and mammals.  
Based on the overall ecology of the area and observations made during habitat studies, bird 
species may include shrikes, wrens, sparrows, hawks, doves, and the two endangered birds 
(BCVI and GCWA).  Thus, the American robin, bobwhite quail, BCVI, GCWA, and red-tailed 
hawk, were all selected to represent different feeding guilds for the area.  Specific information 
on the selected indicator species is provided below. 

4.3.2.1 American Robin 

The American robin (Turdus migratorius) was selected as an individual species to represent 
the effects of COPCs on predominantly insectivore bird species. 

American robins range throughout most of the continental United States.  They are common, 
medium-sized birds that eat worms, insects, and fruits, depending on the season and availability.  
Robins forage by hopping along the ground in search of ground-dwelling invertebrates and by 
searching for fruit and foliage-dwelling insects in shrubs and low tree branches.  During the 
non-breeding season, plant material becomes a more significant component of the robin’s diet.  
The American robin measures approximately 25 cm long and 77 g in weight.  The robin’s home 
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range is relatively small (<0.5 ha).  Both male and female robins defend their territory, although 
sometimes territories can overlap.  Although robins are often migratory, some individuals may 
remain in the same territory throughout the year.  Prime nesting areas are dense coniferous 
forests, although they will nest in many trees, shrubs, and human constructed structures.  
Predation is the primary source of mortality for eggs and nestlings.  Of the robins that survive to 
their first January, the average lifespan is 1.3 to 1.4 years. 

4.3.2.2 Bobwhite Quail 

The bobwhite quail (Colinus virginianus) was chosen to represent the herbivorous 
bird-feeding guild. 

The bobwhite quail is primarily a ground dwelling bird approximately 25 cm in length and 
150 to 200 g in weight.  The quail’s habitat varies by season, preferring grasslands, fields, and 
pastures for nests during the breeding season, often nesting in clumps of grass.  Shrubby thicket 
areas are used for cover during midday.  During the winter, they require wooded cover with 
understory for daytime cover, preferably near open fields for foraging.  Quail habitat also varies 
during different parts of its life cycle, with pine, hedgerows, and shrub habitats used.  The 
bobwhite eats seeds primarily, along with fruit, plant parts, spiders, and insects.  More insects 
are eaten in the summer, and more seeds and other plant products are eaten in the winter.  The 
bobwhite is a year-round resident throughout its range, but disperses locally to different cover 
types throughout the seasons.  During the breeding season, the bobwhite’s home range may 
encompass several hectares.  Bobwhites nest on the ground and rear up to two broods per year. 

4.3.2.3 Black-capped Vireo 

The BCVI (Vireo atricapillus) was selected to represent the effects of COPCs on an 
insectivorous bird and because it is an endangered species. 

The BCVI is a small migratory songbird, with a diet consisting entirely of insects 
(Graber, 1961).  Typical nesting habitat is found in early successional shrubland.  Structure of 
vegetation is more important than species composition, where shrub vegetation extends up to 
6 feet from the ground.  In the eastern portion of the BCVI nesting range (including Bexar 
County), the shrub layer is often combined with a sparse to moderate tree canopy.  In these areas, 
open grasslands connect shrublands and woodlands.  Common woodland species in BCVI 
habitat include various oaks, mountain laurel, various sumacs, redbud, Texas persimmon, 
mesquite, and agarita.  Ashe junipers are often in this habitat; however, preferred areas usually 
have relatively lower Ashe juniper densities and cover (Guilfoyle, 2002). 

Nesting season for BCVIs begins in Central Texas by late March or early April.  BCVIs 
begin migration to Mexico in July, but may leave as late as mid-September.  Returning to Texas 
in late March, BCVIs are thought to return to the same territories, or adjacent territories 
(USFWS, 1991) 
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4.3.2.4 Golden-cheeked Warbler 

The GCWA (Dendroica chrysoparia) was selected to represent the effects of COPCs on a 
tree-dwelling insectivore and because it is an endangered species. 

The GCWA is a small migratory songbird with a diet consisting almost entirely of spiders, 
caterpillars, beetles, and other foliage-dependent insects.  Nesting season begins in mid-March 
and lasts through late June, and may extend through late July.  GCWAs begin migration in late 
June from Texas to wintering grounds in the pine-oak woodlands of southern Mexico, 
Guatemala, Honduras, and Nicaragua.  Banding studies show that males will return to the same 
territories in the subsequent breeding season (Guilfoyle, 2002).  Male GCWAs generally arrive 
first to establish territories, and their vocalizations attract females migrating through. 

Typical nesting habitat is found in tall, dense, mature, closed-canopy stands of Ashe juniper 
(commonly called cedar), mixed with various oaks (USFWS, 1992).  Other associated tree types 
include Texas ash, cedar elm, hackberry, bigtooth maple, sycamore, Arizona walnut, escarpment 
cherry, and pecan.  Combined with a sloping topography, this habitat is generally seen as ideal 
habitat for the GCWA.  GCWA occurrences have also been reported in drier topographically flat 
upland juniper-oak woodlands (Grzybowski, 1995). 

4.3.2.5 Red-tailed Hawk 

The red-tailed hawk (Buteo jamaicensis) was selected to represent the effects of COPCs on 
upper trophic level carnivorous birds. 

The red-tailed hawk is a moderately large, soaring hawk that inhabits open or semi-open 
areas.  Red-tailed hawks are part of the family that is the most common daytime avian predator 
on ground-dwelling vertebrates, particularly rodents and other small mammals.  Red-tailed 
hawks are distributed throughout most wooded and semi-wooded regions of the United States.  
They appear to prefer mixed landscapes containing fields, wetlands, and pastures for foraging, 
interspersed with groves of woodlands, bluffs, and stream sides for perching and nesting.  
Red-tailed hawks hunt primarily from elevated perches near woodland edges.  Small mammals 
that are important prey include mice, shrews, voles, rabbits, and squirrels.  In general, hawks are 
opportunistic and will feed on whatever species are most abundant.  Hawks are territorial, with 
home ranges varying from a few hundred ha to over 1,500 ha. 

4.3.3 Reptiles and Amphibians 

Exposure pathways may exist for reptiles and amphibians that feed on plants, invertebrates, 
mammals, birds, or even other smaller reptiles or amphibians.  Based on site observations and 
ecology of the area, these species may include snakes, turtles, frogs, and lizards.  Since 
toxicological data are not available for reptiles and amphibians, these species will be assessed 
qualitatively, not quantitatively.  The risk to reptiles is assumed to be similar to birds; therefore a 
bird with similar eating habits will be assessed as a reptile surrogate.  Reptiles onsite, including 



  
Final Work Plan Tier 2 SLERA for North Pasture 

J:\745\745428 CSSA TRRP\12000 ECORISK\WORKPLAN\FINALWP\WP_ERA_CSSA_FINAL.DOC 21 SLERA Work Plan 
  May 2008 

lizards and snakes are primarily insectivores, and therefore will be assessed qualitatively though 
the assessment of small insectivorous birds such as the American robin, BCVI, and GCWA. 

4.4 IDENTIFICATION OF COMPLETE EXPOSURE PATHWAYS 

The oral exposure route is the primary route of exposure for wildlife.  Oral exposure occurs 
through dietary ingestion of plant or prey tissues containing COPCs that have bioaccumulated in 
tissue from the source media.  Oral exposure can also occur through ingestion of the source 
media, such as incidental ingestion of the media from feeding, burrowing, or grooming 
behaviors.  Because the oral exposure route is the primary exposure route for wildlife, 
toxicological data for most common COPCs are available to evaluate risk. 

Dermal exposure is assumed to be negligible since COPCs are unlikely to be absorbed 
through skin.  The feathers of birds and the fur of mammals reduce the likelihood of significant 
dermal exposure by limiting the contact of skin with contaminated soil.  Furthermore, data 
necessary to estimate dermal exposure for wildlife species is generally not available 
(USEPA, 1993). 

Inhalation exposure is assumed to be negligible because the COPCs identified in the North 
Pasture are not volatile (the primary COPCs are metals) and because there is abundant vegetation 
(native grass cover) to minimize the potential for inhalation of volatiles and particulates.  In 
addition, in comparison to dietary and incidental ingestion, the effects of exposure through 
inhalation of COPCs are minimal.  Toxicity data necessary to estimate inhalation exposure are 
generally not available for wildlife (USEPA, 1993). 

4.5 COPC FATE AND TRANSPORT ANALYSIS 

A qualitative evaluation of contaminant fate and transport will be performed for COPCs 
retained for the SLERA analysis in the North Pasture soils.  This determination will be indicative 
of COPCs that are likely to persist, be degraded, or move beyond the extent of contamination, 
and will be based on physical and chemical processes likely to influence movement, persistence, 
form, toxicity and availability of COPCs.  Toxicological profiles will be used as the basis for 
assessment of screened COPCs likely to persist, be degraded, or move beyond currently 
identified areas.  Table 5 illustrates example key factors that modify the bioavailability and 
toxicity of COPCs as relevant to the types of chemicals detected at the North Pasture sites. 
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Table 5 Example Modifying Factors in the Transfer of Inorganic COPCs  
from Soils to Plants and Herbivores 

 
Element 

Potential for Uptake 
by Vegetation 

Potential for Toxicity 
to Herbivores 

Chromium (trivalent), 
mercury, lead 

Not taken up by the roots, or not 
transported from roots to shoots. 

Minimal potential:  plants do not absorb 
the element or chelate it in the roots. 

Copper and nickel Minimum transfer from roots to shoots 
and leaves:  root cell sap contains high 
levels of organic acids and amino acids 
that chelate (bind) many elements. 

Low potential:  element levels in plant 
foliage are generally safe for herbivores 
due to phytotoxicity limits. 

Zinc Readily transported from roots to 
shoots and leaves. 

Moderate potential due to phytotoxicity 
limits. 

Cadmium Readily transported from roots to 
shoots and leaves. 

High potential:  plant residue levels 
often reported as causing toxicity to 
herbivores. 

Cadmium, zinc Variable transport to fruits and seeds:  
many plants restrict entry of various 
elements and compounds into 
reproductive structures. 

Variable, depending on plant-specific 
concentration in fruits and seeds, and 
degree of consumption by birds and 
mammals. 

 

4.6 IDENTIFICATION OF BIOACCUMULATIVE COPCS 

Several biological processes, such as bioaccumulation and food chain transfers, also affect 
COPC fate and transport in the environment.  Due to sequestration in certain tissues, 
bioaccumulative COPCs tend to increase in concentration in some organisms relative to dietary 
sources and concentration in environmental media.  Biomagnification (i.e., bioaccumulation in 
successive trophic levels of a food chain) can result in concentrations of COPCs that are many 
times greater than found in environmental media. 

Bioaccumulative COPCs will be identified from the list of COPCs detected in soils in the 
North Pasture.  Based on extensive literature searches, the TCEQ has identified and listed 
specific COPCs that are bioaccumulative (TCEQ, 2001).  Any bioaccumulative COPC will be 
retained for food chain analysis regardless of its concentration relative to the ecological 
benchmark.  For further evaluation of risk to higher trophic levels, bioaccumulative metals 
should be present above background concentrations. 

5.0 CHARACTERIZATION OF EXPOSURE 

The characterization of exposure identifies the magnitude and frequency by which target 
receptors are exposed to COPCs that have migrated or that may potentially migrate via complete 
exposure pathways to the ecological habitat at the site.  This involves site-specific quantification 
of the levels of constituents present in the environment as well as site-specific quantification of 
the levels of constituents that may be entering each individual target receptor. 
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5.1 ESTIMATION OF ENVIRONMENTAL EXPOSURE 

The information presented in this section is also shown in the following flowchart.  All soils 
at the sites that have COPCs that exceed Tier 1 residential PCLs are being used to determine 
nature and extent of contamination and for planning excavation and removal activities.  As 
funding allows, results from this ERA are also planned for use in determining nature and extent 
of contamination and for delineating soils for excavation and removal.  Thus, to the extent 
funding allows, the ERA will be used in conjunction with the human health risk assessment to 
determine areas of soils that should be excavated and removed.  Confirmation sampling will be 
used as part of this process to verify that contaminated soils and/or hot spots have been 
appropriately removed. 

During the November 29, 2007 meeting discussing this ERA, it was agreed that the human 
health criteria can be used as the upper limit of the contamination remaining at the sites.  Thus, 
the PCL values for residential criteria would be considered the maximum concentration 
remaining at the site and all analytical results lower than the human health criteria will be used 
for the ERA.  This would be the defined ERA data set.  Thus, based on this approach, sample 
results below the human health criteria will be used to determine maximum detected 
concentrations and 95% UCLs.  The screening comparisons will initially compare the maximum 
detected concentration that is below the human health PCL to the ecological benchmark.  If a 
COPC is retained through this initial screening, then the 95% UCL concentration will be 
calculated as the EPC (only using the data below the human health PCL). 

The maximum concentrations of the COPCs detected for the North Pasture sites are 
summarized in Table 6.  This table shows the maximum concentration detected, the CSSA 
background concentration, the ecological benchmark for soil, and the Tier 1 residential soil 
PCLs.  The table shows both the combined Tier 1 soil PCL (TotSoilComb) for a 30-acre source 
area, and the groundwater soil ingestion PCL (GWSoilIng) for a 30-acre source area.  The 
concentrations below the TotSoilComb PCL (or the background concentration if the background 
value is higher) will be considered the upper limit of contamination remaining at the site and the 
data set for the SLERA will include analytical results below those PCLs. 
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Tier 2 Data Evaluation for North Pasture ERA 

Select COPCs
(Based on Detected Chemicals Remaining in Soils

at All Four SWMUs in the North Pasture)

From the Ecological Data Set, Compare Maximum 
Detected Concentrations of COPCs to CSSA Soil 

Background Concentrations and Ecological Benchmarks –
Do Maximum Concentrations Exceed Both 

Background Concentrations and Ecological Benchmarks? 

Perform Hazard Quotient (HQ) Analysis Based on EPCs and 
Toxicity Reference Values (TRVs)

• Initially Perform a Conservative Analysis
• For COPCs Retained through the Conservative Analysis, Perform 

a Less Conservative Analysis and an Uncertainty Analysis –
• Is Risk Unacceptable?

Initial 
Screening

No Ecological
Risk Expected;
No Further Soil 

Excavation/
Removal

Yes

No

No

Following TCEQ Tier 2 Guidance, and in Coordination with 
USEPA and U.S. Army Guidelines, Derive Ecological 

PCLs using Literature-Based Effects Levels for 
Representative Receptors and Conservative and 

Reasonable Exposure Assumptions –
Do the EPCs Exceed Ecological PCLs?

No

Use Results of the Tier 2 SLERA in Combination with Human Health
PCLs to Determine Nature and Extent of Contamination and to 

Delineate Areas for Soil Excavation and Removal;
Collect Confirmation/Delineation Samples to Verify that 

Contaminated Soil and/or Hot Spots Have Been Removed

Remedial 
Decision

Determine Ecological Data Set,
Including Maximum Detected Concentrations

(Based on Detected Concentrations Lower than the Tier 1 
Residential Protective Concentration Levels [PCLs])

Select 
COPCs & 
Determine 
Ecological 
Data Set

Perform 
HQ 

Analyses

Yes

Calculate 
Ecological 

PCLs

From the Ecological Data Set, Calculate Soil Exposure 
Point Concentrations (EPCs) for the COPCs (95% UCLs)

Calculate 
EPCs

Yes
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5.1.1 Soil 

The calculated EPCs will represent the COPC concentration in the soil that a receptor 
species would be exposed to through typical foraging activities.  As stated above, the maximum 
reported concentration of a COPC from the ERA data set will be used in the initial screening to 
select COPCs.  If COPCs are selected in the initial screening, EPCs for surface soil samples will 
be calculated based on the 95% UCL concentration of the arithmetic mean of the data from the 
ERA data set.  USEPA’s ProUCL Version 4.0 software will be used to calculate the appropriate 
distribution of the data, and the associated UCL (USEPA, 2004).  Non-detects will be included 
in the UCL calculation at one-half the sample quantitation limit (SQL).  If the calculated 
95% UCL concentration is greater than the maximum detected concentration for a chemical, the 
maximum detected concentration will be used as the EPC. 

5.1.2 Tissue 

Target receptors associated with the North Pasture are primarily exposed through the 
ingestion of COPC present in their food.  Contaminant loads in plant and animal food consumed 
by selected indicator species will be calculated using empirical uptake factors.  Two separate sets 
of factors will be used, one for the BCVI and GCWA (whose diets are composed mainly of 
non-soil dwelling invertebrates) and a second one for the remaining indicator species (whose 
dietary intakes are primarily associated with plant and animal species directly exposed to soils). 

In the case of the BCVI and GCWA, tissue concentrations will be calculated using 
bioaccumulation factors (BAF) applicable to non-soil dwelling invertebrates.  The diet of both 
endangered birds is made up primarily of leaf and branch dwelling invertebrates that feed on the 
leaf material, such as spiders, caterpillars, and beetles rather that soil dwelling invertebrates.  
BAFs for non-soil dwelling invertebrates will be obtained from the Bioaccumulation Factors 
Database developed by the Health Effects Research Program of the Army Center for Health 
Promotion and Preventive Medicine (CHPPM). 

For the remaining indicator species, soil to tissue transfer will be calculated using empirical 
uptake factors identified as biotransfer factors (BTFs).  These factors will be obtained from 
reported 90th percentile BTF values for soil to plants (BJC, 1998), soil to invertebrates 
(Sample et al., 1998a) and soil to animal tissue (Sample et al., 1998b), as applicable to the diet 
composition for any given indicator species. 
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5.2 ESTIMATION OF RECEPTOR UPTAKE 

For indicator receptor species, exposed primarily through the ingestion pathway, dietary 
intake will be expressed as a dose based on measured COPC concentrations in the media in 
which they reside, the ingestion rate of medium by the receptor, and factors that are likely to 
modify the extent of the exposure.  A dose is expressed in terms of intake in milligrams per 
kilogram of body weight per day (mg/kg-day).  The exposure algorithm for estimating daily 
intake through the ingestion exposure route can be described as follows: 

 
EMFsIRCDose medium ××=  

where: 
Dose = Estimated daily intake of constituent through an exposure route (mg/kg/day) 
Cmedium = Concentration of constituent in a particular medium (mg/kg) 
IR = Ingestion rate of medium by receptor, normalized for body weight 

(kg-bw/day) 
EMF = Expose modifying factors (unitless). 

Cmedium is the concentration of constituent in a particular medium (mg/kg) to be represented 
in the SLERA as the maximum detected concentration or the 95% UCL concentration data set.  
Small range receptors will be evaluated separately for each SWMU using the site-specific EPCs, 
while maximum detected concentrations or combined 95% UCL concentration data from the four 
SWMUs under consideration will apply to the larger range receptors. 

The IR is the ingestion rate of medium by a receptor, normalized for body weight.  Specific 
intake values, as well as other parameters for the indicator species selected in this SLERA, are 
presented individually for each species in the sections below.  Much of this information was 
taken from the SLERA recently performed at Camp Bullis (Weston, 2006).  The ecological 
habitat is similar and thus the same indicator species and exposure factors will be used for CSSA 
as were used for Camp Bullis. 

EMFs represent factors that are likely to modify the extent of the exposure fraction of media 
ingested from a contaminated source.  In the SLERA, these factors will be calculated as the 
product of three EMFs:  exposure frequency (EF), bioavailability, and area use factor (AUF). 

The EF accounts for migration or other seasonal activity patterns that determine 
species-specific annual use of the affected area.  EF values for receptor species selected for the 
SLERA will be conservatively set at a 100% exposure value.  The overall evaluation for 
endangered birds will be protective of reproduction during the exposure period.  NOAEL's used 
in the SLERA are based on reproductive effects TRVs. 

Bioavailability is the ratio of COPC that reaches a site of toxic action in an organism to the 
total load of that COPC in the environment.  For the SLERA, bioavailability values will be 
conservatively set at a 100% value for all indicator species. 
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The AUF is defined as the ratio of home range, or feeding/foraging range, to the area of the 
site under investigation.  AUF will be set in the SLERA at 100% for indicator species selected, 
other than the red-tailed hawk and gray fox, because those species have small foraging ranges.  
Individual AUF values will be used for the hawk and the fox because their foraging ranges 
exceed the size of any of the four SWMUs under evaluation.  As a conservative approach, all 
SWMUs in the North Pasture will be used in the exposure calculation based on their surface area 
and individual maximum concentration values.  Maximum background concentrations will be 
used as representative for the remaining foraging range, outside of the SWMUs, for the red-
tailed hawk and gray fox. 

5.2.1 White-Footed Mouse 

The white-footed mouse was selected as a target receptor for assessment of potential 
food-chain bioaccumulation from soil into species of herbivore mammals.  The ingestion of 
invertebrates and plant tissue, and incidental ingestion of soil, represent the primary routes of 
exposure for the mouse.  The mouse was assessed only as an herbivore for this SLERA to 
represent the most conservative risk associated with herbivorous mammals in the North Pasture.  
The following table summarizes the specific parameters and references that will be used. 

Table 7 Parameters Used in White-Footed Mouse Exposure Calculations 

Parameter 
Average 

Adult Units Reference/Notes 

Intake Ratetissue 0.0025 kg/day 
(dry weight) 

Based on the allometric equation (Nagy, 1987) for mammals –  
IR (g/day) = 0.577 x Wt0.727.  See Eq. 3-3 in USEPA (1993). 

Intake Ratesoil 0.00025 kg/day 
(dry weight) 

Ingestion of soil assumed to equal 10% of the prey ingestion rate 
based on data for the mouse from Beyer et al. (1994).  Refer to 
Table 4-4 in USEPA, 1993. 

Foraging Territory 0.15 hectare Based on a conservative foraging territory. 

Area Use Factor 100 percent Based on a conservative assumption that the species derives its 
entire diet from the site. 

Body Weight 0.0014 kilogram Most conservative value presented in Wildlife Exposure Factors 
Handbook (USEPA, 1993). 

Dietary Composition  100 percent Based on a conservative assumption of 100% dietary intake of 
site vegetation. 

 
5.2.2 Short-Tailed Shrew 

The short-tailed shrew was selected as a target receptor for assessment of potential 
food-chain bioaccumulation from soil into species of insectivorous mammals.  The ingestion of 
invertebrates and incidental ingestion of soil represent the primary routes of exposure for the 
shrew.  The following table summarizes the specific parameters and references that will be used. 
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Table 8 Parameters Used in Short-Tailed Shrew Exposure Calculations 

Parameter 
Average 

Adult Units Reference/Notes 

Intake Ratetissue 0.002 kg/day 
(dry weight) 

Based on the allometric equation (Nagy, 1987) for mammals –  
IR (g/day) = 0.577 x Wt0.727.  See Eq. 3-3 in USEPA (1993). 

Intake Ratesoil 0.0002 kg/day 
(dry weight) 

Ingestion of soil assumed to equal 10% of the prey ingestion rate 
based on data for the shrew from Beyer et al. (1994).  Refer to 
Table 4-4 in USEPA, 1993. 

Foraging Territory 0.39 hectare Based on a conservative foraging territory. 

Area Use Factor 100 percent Based on the conservative assumption that the species derives its 
entire diet from the site. 

Body Weight 0.0015 kilogram Most conservative value presented in Wildlife Exposure Factors 
Handbook (USEPA, 1993). 

Dietary Composition  100 percent Based on a conservative assumption of 100% dietary intake from 
site invertebrates. 

 
5.2.3 Gray Fox 

The gray fox was selected as a target receptor for assessment of potential food-chain 
bioaccumulation from soil into species of omnivorous mammals.  The ingestion of small 
mammals and birds represent the primary routes of exposure for the fox.  The following table 
summarizes the specific parameters and references that will be used. 

Table 9 Parameters Used in Gray Fox Exposure Calculations 

Parameter 
Average 

Adult Units Reference/Notes 

Intake Ratetissue 0.2204 kg/day 
(dry weight) 

Based on the allometric equation (Nagy, 1987) for mammals – 
IR (g/day) = 0.577 x Wt0.727.  See Eq. 3-3 in USEPA (1993). 

Intake Ratesoil 0.0022 kg/day 
(dry weight) 

Ingestion of soil assumed to equal 1% of the prey ingestion rate 
based from Beyer et al. (1994).  Refer to Table 4-4 in USEPA 
(1993). 

Foraging Territory 700 hectare Based on a conservative foraging territory. 

Area Use Factor -- -- Percent is calculated as the ratio of combined SWMU size to 
the foraging territory size. 

Body Weight 4.1 kilogram Mammals of Texas Online (2005) 
http://www.nsrl.ttu.edu/tmot1/Default.htm. 

Dietary Composition  100 percent Based on an assumption of 100% intake of omnivore prey. 
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5.2.4 American Robin 

The American robin was selected as a target receptor for assessment of potential food-chain 
bioaccumulation from site soil into species of predominantly insectivorous birds.  The ingestion 
of plants, invertebrates, and incidental ingestion of soil represent the primary routes of exposure 
for the robin.  The robin is a potential year-round resident of the site, and, therefore, it is a 
conservative receptor because of the frequency of exposure.  The following table summarizes the 
specific parameters and references that will be used. 

Table 10 Parameters Used in American Robin Exposure Calculations 

Parameter 
Average 

Adult Units Reference/Notes 

Intake Ratetissue 0.011 kg/day 
(dry weight) 

Based on the allometric equation (Nagy, 1987) for birds – 
IR (kg/day) = 0.0582 x Wt0.651.  See Eq. 3-3 in USEPA (1993). 

Intake Ratesoil 0.0011 kg/day 
(dry weight) 

Ingestion of soil assumed to equal 10% of the prey ingestion rate 
based on data for species of birds from Beyer et al. (1994).  
Refer to Table 4-4 in USEPA (1993). 

Area Use Factor 100 percent Based on the conservative assumption that the species derives its 
entire diet from the site. 

Foraging Territory 0.15 hectare Based on conservative foraging territory. 

Body Weight 0.077 kilogram Most conservative value presented in Wildlife Exposure Factors 
Handbook (USEPA, 1993). 

Dietary Composition  100 percent Based on an assumption of 50% intake of site vegetation and 
50% of site invertebrates. 

 
5.2.5 Bobwhite Quail 

The bobwhite quail was selected as a target receptor for assessment of potential food-chain 
bioaccumulation from site soil into species of herbivorous birds.  The ingestion of plants/seeds 
and incidental ingestion of soil represent the primary routes of exposure for the quail.  The 
following table summarizes the specific parameters and references that will be used. 
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Table 11 Parameters Used in Bobwhite Quail Exposure Calculations 

Parameter 
Average 

Adult Units Reference/Notes 

Intake Ratetissue 0.017 kg/day 
(dry weight) 

Based on the allometric equation (Nagy, 1987) for birds – 
IR (kg/day) = 0.0582 x Wt0.651.  See Eq. 3-3 in USEPA (1993). 

Intake Ratesoil 0.0017 kg/day 
(dry weight) 

Ingestion of soil assumed to equal 10% of the prey ingestion rate 
based on data from Beyer et al. (1994).  Refer to Table 4-4 in 
USEPA (1993). 

Foraging Territory 3.6 mile Based on a 3.6 mile foraging range. 

Area Use Factor 100 percent Based on the conservative assumption that the species derives its 
entire diet from the site. 

Body Weight 0.154 kilogram Most conservative value presented in Wildlife Exposure Factors 
Handbook (USEPA, 1993). 

Dietary Composition  100 percent Based on an assumption of 100% intake of site vegetation. 

 
5.2.6 Black-Capped Vireo 

The BCVI was selected to represent the effects of COPCs on an insectivorous bird and 
because it is an endangered species.  Ingestion of invertebrate tissue represents the primary route 
of exposure for the vireo.  Because it consumes invertebrates from the leaves and branches of 
trees, incidental ingestion of soil is not considered to be a pathway of exposure for the vireo.  
The following table summarizes the specific parameters and references that will be used. 

Table 12 Parameters Used in Black-Capped Vireo Exposure Calculations 

Parameter 
Average 

Adult Units Reference/Notes 

Intake Ratetissue 0.003 kg/day 
(dry weight) 

Based on the allometric equation (Nagy, 1987) for birds – 
IR (kg/day) = 0.0582 x Wt0.651.  See Eq. 3-3 in USEPA (1993). 

Intake Ratesoil 0.00003 kg/day 
(dry weight) 

Assumed 1%.  As an insectivore consuming its food from the 
leaves and branches of trees, incidental soil ingestion for the 
vireo is considered to be negligible (Sample and Sutter, 1994). 

Foraging Territory 5 hectare Based on a conservative foraging territory of 5 ha. 

Area Use Factor 100 percent Based on the conservative assumption that the species derives its 
entire diet from the site. 

Exposure Frequency 50 percent Based on a 6-month presence at the site due to migration 
(March-August). 

Body Weight 0.009 kilogram Cornell Birds of North America Online 
http://bna.birds.cornell.edu/BNA. 

Dietary Composition  100 percent Based on an assumption of 100% intake of site invertebrates. 
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5.2.7 Golden-Cheeked Warbler 

The GCWA was selected to represent the effects of COPCs on a tree-dwelling insectivore 
and because it is an endangered species.  The ingestion of leaf- and tree-dwelling invertebrate 
tissue represents the primary routes of exposure for the GCWA.  Incidental ingestion of soil is 
not attributed to exposure based on the consumption of insects from branches and leaves of trees 
and minimal contact with the soil.  The following table summarizes the specific parameters and 
references that will be used. 

Table 13 Parameters Used in Golden-Cheeked Warbler Exposure Calculations 

Parameter 
Average 

Adult Units Reference/Notes 

Intake Ratetissue 0.003 kg/day 
(dry weight) 

Based on the allometric equation (Nagy, 1987) for birds – 
IR (kg/day) = 0.0582 x Wt0.651.  See Eq. 3-3 in USEPA (1993). 

Intake Ratesoil 0.00003 kg/day 
(dry weight) 

Assumed 1%.  As an insectivore consuming its food from the 
leaves and branches of trees, incidental soil ingestion for the 
warbler is considered to be negligible (Sample and Sutter, 1994). 

Area Use Factor 100 percent Based on the conservative assumption that the species derives its 
entire diet from the site. 

Foraging Territory 5 hectare Based on a conservative foraging territory of 5 hectares. 

Exposure Frequency 50 percent Based on a 6-month presence at the site due to migration 
(March-August). 

Body Weight 0.01 kilogram Cornell Birds of North America Online 
(http://bna.birds.cornell.edu/BNA). 

Dietary Composition  100 percent Based on an assumption of 100% intake of site invertebrates. 

 
5.2.8 Red-tailed Hawk 

The red-tailed hawk was selected as a target receptor for assessment of potential food-chain 
bioaccumulation from soil into species of carnivorous birds.  The ingestion of prey species 
(i.e., small mammals, birds), and incidental ingestion of soil represent the primary routes of 
exposure for the hawk.  The following table summarizes the specific parameters and references 
that will be used. 
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Table 14 Parameters Used in Red-tailed Hawk Exposure Calculations 

Parameter 
Average 

Adult Units Reference/Notes 

Intake Ratetissue 0.057 kg/day 
(dry weight) 

Based on the allometric equation (Nagy, 1987) for birds – 
IR (kg/day) = 0.0582 x Wt0.651.  See Eq. 3-3 in USEPA (1993). 

Intake Ratesoil 0.0033 kg/day 
(dry weight) 

Ingestion of soil conservatively assumed to equal 1% of the prey 
ingestion rate based on data for carnivorous bird species from 
Beyer et al. (1994).  Refer to Table 4-4 in USEPA (1993). 

Foraging Territory 60 hectare Based on a conservative foraging territory.  Hawk’s territory is 
typically 60-160 hectares (Wildlife Exposure Factors Handbook, 
USEPA, 1993). 

Area Use Factor -- -- Percent is calculated as the ratio of combined SWMU size to the 
foraging territory size. 

Body Weight 0.957 kilogram Most conservative value presented in Wildlife Exposure Factors 
Handbook (USEPA, 1993). 

Dietary Composition  100 percent Based on an assumption of 100% intake of omnivore prey.  

 

6.0 CHARACTERIZATION OF ECOLOGICAL EFFECTS 

The ecological effects characterization presents more detailed information on the toxicity of 
the COPCs to ecological species.  Toxicity information has been specifically used to develop 
toxicity reference values (TRV) for selected target receptors or communities.  The TRV is the 
daily dose for a species that is likely to cause no adverse effects from chronic exposure.  Two 
types of values can be used to evaluate effects of a COPC on wildlife species:  a no-observable 
adverse effect level (NOAEL)-based TRV and a lowest-observable adverse effect level 
(LOAEL)-based TRV.  The NOAEL endpoint reflects the highest exposure level that causes no 
statistically significant difference in effect compared to the test control organisms.  The LOAEL 
endpoint reflects the lowest exposure level shown to cause some adverse effect in a potential 
receptor species.  TRVs are developed using available toxicity information and extrapolation 
factors. 

6.1 LITERATURE REVIEW OF TOXICITY DATA 

The toxicity of COPCs will be assessed for terrestrial wildlife in both the hardwood and the 
grassland ecosystems.  Scientific literature will be reviewed for media-specific and 
species-specific toxicity data.  Criteria and toxicity data will be obtained from the sources listed 
below: 

• Oak Ridge National Laboratory (ORNL) (Sample, et al., 1996). 
• USEPA Region 9 Biological Technical Assessment Group (BTAG) (CH2M Hill, 

2002). 
• ECO – SSLs Ecological Soil Screening Levels (USEPA, 2005). 
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6.2 DERIVATION OF TRVS FOR BIRDS AND MAMMALS 

The derivation of TRVs for birds and mammals will be based on the Toxicological 
Benchmarks for Wildlife: 1996 Revision guidance document from ORNL (Sample, et al., 1996).  
The ORNL guidance document will be used as the primary source because it typically provides 
the most conservative TRVs. 

Allometric modeling from Sample and Arenal (1999) will be used for all interspecies 
extrapolations (i.e., when the test species is different from the wildlife or target receptor species).  
Body weights for test organisms will be based on those from the actual test study whenever 
possible.  When body weights are not available for the actual test species, then the weight of the 
same species from another study will be used.  The equation presented below will be used to 
estimate the NOAEL for target bird and mammal species. 

)1( b

w

t
tW bw

bw
NOAELNOAEL

−

⎥
⎦

⎤
⎢
⎣
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=  

where: 

NOAELw  = NOAEL for target avian or mammalian wildlife species 

NOAELt  = NOAEL for avian or mammalian test species 

bwt  = Body weight of avian or mammalian test species 

bww  = Body weight of avian or mammalian wildlife species 

b  = Allometric scaling factor that is specific to either birds or mammals. 

In the absence of chemical-specific parameters, allometric scaling factors of 1.2 for birds 
and 0.94 for mammals will be used (Sample and Arenal, 1999). 
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Carnivorous Mammals
Red fox*, Bobcat, Spotted skunk

Carnivorous Birds
Turkey vulture, Red-tailed hawk*
Broad-winged hawk*, Barn owl

Great horned owl

Carnivorous Reptiles
Racer*, Texas rat snake,
Canebrake rattlesnake,
Southern copperhead

Omnivorous Mammals
Virginia opossum, Nine-banded armadillo,

Short-tailed shrew* , Raccoon*,
Eastern wood rat

Omnivorous Amphibians/Reptiles
Marbled salamander, Hurter's spade foot toad,

Eastern box turtle*, Slender glass lizard,
Central newt*, Rough earth snake

Omnivorous Birds
American woodcock*, Red-cockaded

woodpecker, American robin*, Northern
cardinal, Tufted titmouse,

Carolina chickadee

Herbivorous Mammals
Eastern cottontail* , Deer mouse*,

Hispid cotton rat,
White-tailed deer

Terrestrial Invertebrates
Insects, Arachnids, Gastropods

Oligochaetes, Arthropods

Terrestrial Plants
Pine (loblolly, short leaf, long leaf)

Hardwood (oak, American elm, sweetgum)
Brush trees (mesquite, yaupon, cedar)

Vascular plants, Grasses, Forbs

Soil
Nutrients, Detritus

Substrate-associated microfauna/flora
* Receptors with an asterisk are species (or
closely related species) found in U.S. EPA's
Wildlife Exposure Factors Handbook (1993).

Herbivorous Birds
White-winged dove, Mourning

dove, Cedar waxwing, House finch
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Figure 5

Vegetation Community Types
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Figure 6

Topography, Surface Water, and Floodplains
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Table 1 Vegetation Community Types at CSSA 

Total Installation North Pasture East Pasture Inner Cantonment Community Type 
Acres % Acres %* Acres %* Acres %* 

Woodlands Live Oak-Ashe Juniper 693.6 17.3 232.8 5.8 179.9 4.5 280.9 7.0 
 Ashe Juniper-Live Oak 821.6 20.5 450.1 11.2 187.6 4.7 183.9 4.6 
 Ashe Juniper Dominant 130.4 3.3 87.8 2.2 40 1.0 2.6 0.1 
 TOTAL WOODLANDS 1645.6 41.1 770.7 19.2 407.5 10.2 467.4 11.7 

Shrublands Ashe Juniper Dominant 173 4.3 107.8 2.7 22.1 0.6 43.1 1.1 
 Live Oak Dominant 312.6 7.8 105.4 2.6 75.2 1.9 132 3.3 
 TOTAL SHRUBLANDS 485.6 12.1 213.2 5.3 97.3 2.4 175.1 4.4 

Herbaceous Blue Stem and Short Grass Prairies 600 15.0 271.8 6.8 172.2 4.3 156 3.9 
 Periodically Mowed Areas 600 15.0 0 0.0 78.4 2.0 521.6 13.0 
 TOTAL HERBACEOUS 1200 30.0 271.8 6.8 250.6 6.3 677.6 16.9 

Savanna Mixed-Live Oak Savanna 597.2 14.9 124.8 3.1 32.9 0.8 439.5 11.0 
Water Ponds 2.8 0.1 1.2 0.0 0 0.0 1.6 0.0 
Urban Buildings 30.1 0.8 0 0.0 3.2 0.1 26.9 0.7 

 Roads 42.1 1.1 28.5 0.7 8.6 0.2 5 0.1 
 TOTAL URBAN 72.2 1.8 28.5 0.7 11.8 0.3 31.9 0.8 

TOTAL  4004 100       
*Percent of total installation acreage (4,004 acres). 



             

Nitroaromatics 
and Nitramines

HMX * Arsenic Barium Cadmium Chromium Lead Mercury
General SW8330 SW7062 SW6010 SW6010 SW6010 SW6010/SW7421 ** SW7471

Sample ID Location (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

B20-SE1 Intermittent
Stream NA < 2.6 70 < 1.9 9.0 27 < 0.01

B20-SE2 Intermittent
Stream NA < 2.5 62 <1.9 8.3 23 < 0.01

B20-SE3 Intermittent
Stream NA < 3.2 86 < 2.4 5.8 21 < 0.01

B20-SE5 ND < 2.3(J) 33 2.8 2.6(J) 80 0.39
B20-SE100 (dup of B20-SE5) 0.881(J) < 2.3(J) 44 3.7 (dup) † 3.2(J) 110 (dup) † 0.46

B20-SE6 Intermittent
Stream ND < 3.5 76 < 2.6 6.2 18 < 0.01

B20-SE7 Small Low Area
Near Stream †† 0.670(J) < 2.8 41 < 2.1 2.3 20 < 0.01

B20-SE8 Former
Crater 12 ND 2.6 61 2.4 2.9 30 < 0.01

B20-SE9 Former
Crater 13 ND < 2.9 26 < 2.2 3.3 20 < 0.01

NA 19.6 186 3.00 40.2 84.5 0.77

NA 9.79 NA 0.99 43.4 35.8 0.18

= Indicates the chemical was detected above both the background concentration and the ecological benchmark.
† = Indicates the chemical was detected at a former crater; the craters were backfilled in 1997 and have not provided a surface water or sediment habitat since that time.

†† = This small area does not sustain a surface water or sediment habitat.
mg/kg = milligrams per kilogram.

NA = Not analyzed.
HMX, also called octogen or cyclotetramethylene-tetranitramine, was the only nitroamine detected.
All samples were first analyzed for lead using method 6010.  If no lead was detected, then the sample was analyzed for lead by methods 7420/7421, which have lower detection limits.
Sample B20-SE4 was not collected.
The "J" qualifier is used to indicate estimated results when analytes are detected at concentrations below the practical quantitation limits.

(1)  CSSA Soil Background Concentrations.  Second Revision, Evaluation of Background Metals Concentrations in Soils and Bedrock at CSSA .  February 2002.  Values from Table 3.3.
(2)  Ecological Benchmarks for Sediment (Freshwater).  Update to Guidance for Conducting Ecological Risk Assessments at Remediation Sites in Texas RG-263 (Revised) .  TCEQ, January 2006 Version.

Values from Table 3-3.

Ecological Benchmarks
for Sediment (Freshwater) (2)

CSSA Soil Background 
Concentrations (1)

Former
Crater 8

Table 2     Summary of Sediment Analytical Results at SWMU B-20/21

Metals

Note 1:

*

Note 2:

**
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Nitroaromatics

Sample ID
General
Location

and Nitramines
SW8330
(µg/L)

Arsenic
SW7062
(mg/L)

Barium
SW6010
(mg/L)

Cadmium
SW6010
(mg/L)

Chromium
SW6010
(mg/L)

Lead
SW7421
(mg/L)

Mercury
SW7471
(mg/L)

B20-SW1 Intermittent
Stream NA < 0.010 0.05 < 0.03 < 0.03 < 0.001 < 0.0002

B20-SW2 Small Low Area
Near Stream †† NA < 0.010 0.04 < 0.03 < 0.03 0.002 †† < 0.0002

B20-SW3 None Detected < 0.010 0.04 < 0.03 < 0.03 0.006 † < 0.0002

B20-SW100 (dup of B20-SW3) None Detected < 0.010 0.04 < 0.03 < 0.03 0.006 † < 0.0002

B20-SW4 Former
Crater 12 NA < 0.010 < 0.13 < 0.03 < 0.03 0.006 † < 0.0002

B20-SW5 Former
Crater 13 None Detected 0.044 < 0.13 0.05 † < 0.03 0.390 † < 0.0002

--- 0.190 (dcw) 16 (b) 0.0006 (dcf) 0.0106 (Hex) (dcw)
0.1008 (Tri) (dcf) 0.001 (dcf) 0.0013 (c)

= Indicates the chemical was detected above the ecological benchmark.
† = Indicates the chemical was detected at a former crater; the craters were backfilled in 1997 and have not provided a surface water or sediment habitat since that time.

†† = This small area does not sustain a surface water or sediment habitat.
µg/L = micrograms per liter.
mg/L = milligrams per liter.

NA = Not analyzed.
--- = Not applicable (no nitroaromatics/nitramines detected).

(1)  Ecological Benchmarks for Water (Freshwater).  Update to Guidance for Conducting Ecological Risk Assessments at Remediation Sites in Texas RG-263 (Revised) .   TCEQ, January 2006 Version.
Footnotes from Table 3-2 Reference (1).
(c) Texas Surface Water Quality Standards (TSWQS) Chronic (unless otherwise noted) Criteria (30 §TAC 307.6, Table 1, Effective August 17, 2000).
(d) Indicates that the criteria for a specific parameter are for the dissolved portion in water.
(w) Indicates that the criterion is multiplied by a water-effects ratio in order to incorporate the effects of local water chemistry on toxicity.  The water-effects ratio is equal to 1 except

where sufficient data are available to establish a site-specific, water-effects ratio.  Water-effects ratios for individual water bodies are listed in Appendix E of the TSWQS.  The number
preceding the "w" in the freshwater criterion equation is a USEPA conversion factor.

(b) TCEQ, 2003.  In-house water quality chronic values derived for wastewater permits and requests from the Office of Waste based on LC50 values in accordance with methodology defined
in the TSWQS.  Waster Quality Division.

(f) Criteria calculated using a hardness value of 50 mg/L.

Table 3     Summary of Surface Water Analytical Results at SWMU B-20/21

Ecological Benchmarks
for Water (Freshwater) (1)

Former
Crater 8

Metals
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Table 4 Federal and State Listed Species Potentially Occurring in Bexar County 

Common Name Scientific Name Federal
Status 

State 
Status 

Presence/ 
   Absence (2) 

AMPHIBIANS     

Black-spotted Newt  Notophthalmus meridionalis NL T Not Likely 
Comal Blind Salamander  Eurycea tridentifera NL T Not Likely 

ARACHNIDS     

Braken Bat Cave Meshweaver  Cicurina venii E NL Not Likely 
Cokendolpher Cave Harvestman  Texella cokendolpheri E NL Not Likely 
Government Canyon Bat Cave Meshweaver Cicurina vespera E NL Not Likely 
Government Canyon Bat Cave Spider Neoleptoneta microps E NL Not Likely 
Madla Cave Meshweaver  Cicurina madla E NL Not Likely 
Robber Baron Cave Meshweaver Cicurina baronia E NL Not Likely 

BIRDS     

American Peregrine Falcon Falco peregrinus anatum DL E Not Likely 
Arctic Peregrine Falcon  Falco peregrinus tundrius DL T Not Likely 
Black-capped Vireo Vireo atricapillus E E Present 
Golden-cheeked Warbler Dendroica chrysoparia E E Present 
White-faced Ibis Plegadis chihi NL T Not Likely 
Whooping Crane(1) Grus americana E E Not Likely 
Wood Stork  Mycteria americana NL T Not Likely 
Zone-tailed Hawk Buteo albonotatus NL T Potentially Present (3) 

FISH     

Toothless Blindcat Trogloglanis pattersoni NL T Not Present 
Widemouth Blindcat Satan eurystomus NL T Not Present 

INSECTS     

A Ground Beetle Rhadine exilis E NL Not Likely 
A Ground Beetle Rhadine infernalis E NL Not Likely 
Helotes Mold Beetle Batrisodes venyivi E NL Not Likely 

MAMMALS     

Black Bear Ursus americanus NL T Not Present 

REPTILES     

Cagle’s Map Turtle(1) Graptemys caglei C T Not Present 
Indigo Snake Drymarchon corais NL T Not Present 
Texas Horned Lizard Phrynosoma cornutum NL T Not Present 
Texas Tortoise Gopherus berlandieri NL T Not Present 

Sources: USFWS (2004) and TPWD (2005). 
Key: E = endangered, T = threatened, NL = not listed, DL = delisted, C = candidate. 
(1) Species are not included on current USFWS (2004) list for Bexar County. 
(2) Refer to Section 4.2.3 of this work plan for a discussion of the potential presence/absence of the listed species. 
(3) Although potentially suitable habitat for the zone-tailed hawk could occur at CSSA, this bird was not observed during the bird 

surveys conducted in 1993, 2005, and 2007.  Refer to Appendix D for a complete list of birds observed in 2005 and 2007. 



Maximum CSSA Ecological Residential PCL Residential PCL
Detected Soil Background Benchmark Combined Tier 1 Soil Groundwater Protection

Concentration (1) Concentration (2) for Soil (3) TotSoilComb (4) GWSoilIng (4)
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Barium 15,493 186 330  (f, h) 7,840.5 [n] 221.9 [m, >S]

Copper 1,515.6 23.2 61  (f, g) 547.6 [n] 521.2 [a, >S]

Lead 156,640 84.5 120  (f, n) 500 [n] 1.5 [a, >S]  †

Zinc 406.4 73.2 120  (f, g) 9,921.5 [n] 1,180.2 [n, >S]

2,4-DNT 550 --- NA 6.9 [c] 0.0027 [c]

--- = Not applicable.
NA = Not available.

(1) Represents the maximum detected concentration of COPC in soil for all SWMUs in North Pasture.  Highest concentrations of lead, barium, copper and zinc were at SWMU B-8;
highest concentration of 2,4-DNT was at SWMU B-2.

(2) Parsons, 2002.  Second Revision, Evaluation of Background Metals Concentrations in Soils and Bedrock at CSSA .  February 2002.
(3) TCEQ, 2006.  Update to Guidance for Conducting Ecological Risk Assessments at Remediation Sites in Texas .  RG-263 (Revised).  January 2006.

Values from Table 3-4 (Ecological Benchmarks for Soil).  Lower of the earthworm or plant benchmark is used (most conservative value).
Footnotes from Table 3-4:

(f) Screening values for soil invertebrates.
(n) USEPA, 2005.  Ecological Soil Screening Levels for Lead .  Interim Final.  OSWER Directive 9285.7-70.  March 2005.
(h) USEPA, 2005.  Ecological Soil Screening Levels for Barium .  Interim Final.  OSWER Directive 9285.7-63.  February 2005.
(g) USEPA, 2000.  Ecological Soil Screening Level Guidance .  Draft.  Office of Emergency and Remedial Response.  July 10, 2000.

(4) TCEQ, 2007.  TRRP Protective Concentration Levels .  Tier 1 PCL Tables (revised June 26, 2007).
Values from Table 1 (TotSoilComb and GWSoilIng for a 30-acre source area).
TotSoilComb is a surface soil PCL for residential land use for combined soil ingestion, dermal contact, inhalation of volatiles and particulates, and ingestion of above-ground and below-ground vegetables.
GWSoilIng is a PCL for surface and subsurface soil to protect groundwater.
If a chemical is both carcinogenic and noncarcinogenic, the lower of the carcinogenic or noncarcinogenic PCL values is used (most conservative value).
Footnotes from Table 1:

a EPA Action Level-based.
c Carcinogenic.
m Primary MCL-based.
n Noncarcinogenic.

>S Solubility limit exceeded during calculation.

Chemical of Potential Concern

Table 6     Chemicals of Potential Concern in North Pasture
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APPENDIX A 

Figure for Field Sampling Activities, February/March 2008 (SWMUs B-2, B-8, and B-24) 

Figure for Planned Sampling Activities (SWMU B-20/21) 
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APPENDIX B 

Final Minutes – September 14, 2007 Meeting 



PARSONS  
8000 Centre Park Drive, Suite 200• Austin, Texas 78754• (512) 719-6000 • Fax: (512) 719-6099 • www.parsons.com 
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December 17, 2007 

Subject: Final Meeting Minutes 
Technical Interchange Meeting:  SWMU Investigations and Closures, 
Ecological Risk Assessment Technical Approach for North Pasture (Parsons), and 
TRRP Tier 2 PCL Evaluation for Benzene at AOC-63 (Weston Solutions, Inc.) 
Camp Stanley Storage Activity, Boerne, Texas 
Contract DACA87-02-D-0005, Delivery Order DY01 

Dear Glaré: 

Attached, please find final minutes for the DACA87-02-D-0005, Delivery Order DY01 meeting 
held on Friday, September 14, 2007 at the Parsons office in Austin, TX.  Meeting attendees 
included representatives from CSSA, TCEQ, USEPA (Region VI), USACE (Fort Worth), 
Noblis, Weston Solutions, Inc., and Parsons.  The topics included an overview of sites located in 
the North Pasture and the technical approach for the ecological risk assessment (ERA) for the 
North Pasture.  Weston also gave a presentation regarding Tier 2 PCL evaluation for benzene at 
AOC-63.  The objectives of the meeting were to discuss the ERA and to obtain technical input 
from the USEPA and TCEQ for the proposed ERA approach, and to discuss and receive 
technical input on the Tier 2 PCL evaluation for benzene at AOC-63. 
A copy of the sign-in sheet, the slide presentations used for the meeting and other handouts are 
attached to the meeting notes. 
Please let me know if you have any questions or comments. 
Sincerely, 

 for 
Julie Burdey 
Project Manager 
Attachments 
cc: 
Chris Beal, CSSA/Portage 
Brenda Shirley, CSSA 
Stephanie Harr, CSSA 
Cheryl Overstreet, EPA 
Greg Lyssy, EPA 
John Wilder, TCEQ 
Sonny Rayos, TCEQ 
Jorge Salazar, TCEQ 
Wayne Elliott, USACE 
Bob Edwards, Noblis 
Ron Porter, Noblis 
Steve Mitchell, Weston 
Mike Chapa, Weston 
Katie Mittman, Weston 
Ken Rice, Parsons 
Carlos Victoria, Parsons 
Lea Aurelius, Parsons 
745428 Project File 



Technical Interchange Meeting 
 

SWMU Investigations and Closures 
Ecological Risk Assessment for North Pasture 

and 
TRRP Tier 2 PCL Evaluation for Benzene at AOC-63 

 
Camp Stanley Storage Activity 

Boerne, TX 
 

Parsons, DACA87-02-D-0005, Delivery Order DY01 
September 14, 2007 

 
 
 
Date: Friday, September 14, 2007 

Time: 9:00 A.M. – 12:00 P.M. 

Place: Austin, Texas 

Subject: Ecological Risk Assessment Technical Approach for North Pasture and 
 TRRP Tier 2 PCL Evaluation for Benzene at AOC-63 

Attendees: 

Glaré Sanchez CSSA 321-662-3718 
Chris Beal CSSA/Portage 210-336-1171 
Julie Burdey Parsons 512-719-6062 
Cheryl Overstreet USEPA Region VI 214-665-6643 
Greg Lyssy USEPA Region VI 214-665-8317 
John Wilder TCEQ 512-239-2579 
Sonny Rayos TCEQ 512-239-2371 
Wayne Elliot USACE (Fort Worth) 817-886-1666 
Bob Edwards Noblis 210-408-5552 
Ron Porter Noblis 210-403-5406 
Ken Rice Parsons 512-719-6050 
Carlos Victoria Parsons 512-719-6007 
Lea Aurelius Parsons 512-719-6017 
Stephen Mitchell Weston 512-651-7104 
Mike Chapa Weston 210-248-2428 
Katie Mittmann Weston 512-651-7117 

INTRODUCTION 
All meeting attendees met in the Parsons office in Austin, TX.  Julie Burdey (Parsons) 
opened the meeting stating the purpose of the meeting and opening introductions. 
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Meeting attendees included representatives from CSSA, TCEQ, USEPA (Region VI), 
USACE (Fort Worth), Noblis, Weston Solutions, Inc., and Parsons. 

The list of attendees is provided above.  The sign-in sheet including fax and e-mail 
addresses is provided in Attachment A. 

OBJECTIVES OF MEETING 
The objectives of the meeting were to discuss the ecological risk assessment (ERA) for the 
North Pasture and to get technical input from the USEPA and TCEQ for the proposed ERA 
approach.  The ERA approach should fulfill TCEQ site closure requirements. 

The technical discussion primarily focused on whether the North Pasture as a whole could 
be evaluated as one area for the ERA.  Technical input from TCEQ and USEPA would 
then be used to prepare a Work Plan for the North Pasture ERA. 

Participants from Weston Solutions, Inc. also gave a presentation regarding TRRP Tier 2 
PCL evaluation for benzene at AOC-63.  This presentation/discussion is also provided in 
these meeting notes. 

OVERVIEW OF SWMUs AND ECOLOGICAL RISK EVALUATION 
Ken Rice (Parsons) discussed background information and gave an overview of CSSA, the 
North Pasture, and the SWMUs of concern and other sites in the North Pasture. 

Carlos Victoria (Parsons) discussed the proposed approach for the ERA, the physical 
extent of the ERA area (i.e., the North Pasture), and the habitat distribution and key 
receptor species for the area. 

A copy of the slides shown for the ERA presentation is provided in Attachment B.  Other 
handouts for the presentation are provided in Attachment C.  These handouts provide 
aerial photos of the SWMUs of concern and summary tables showing chemical 
constituents detected in site soils and comparison of detected chemical concentrations to 
residential PCL criteria. 

A brief summary of the presentation and slides is given below. 

Summary:  North Pasture and SWMUs of Concern Summary (Ken Rice – Parsons) 
(Slides 5 – 13) 

The four SWMUs of concern (APAR sites) in the North Pasture are SWMU B-2, 
SWMU B-8, SWMU B-20/21, and SWMU B-24.  RFIs and removal actions have been 
completed at these sites.  An additional site in the North Pasture is planned for 
investigation and cleanup activities (AOC-73).  These sites are subject to closure under 
the Texas Risk Reduction Program (TRRP).  Other SWMU or AOC sites in the North 
Pasture have been investigated and/or closed under previous TCEQ requirements. 

An APAR is planned for the area and will include the four SWMUs within the North 
Pasture (SWMUs B-2, B-8, B-20/21, and B-24).  These four SWMUs have similar 
chemical constituents (primarily metals) and have had similar removal actions 
previously performed (primarily sifting actions).  A description of the sites and the 
chemical constituents remaining in soils at the sites above TCEQ ecological screening 
criteria (i.e., contaminants of concern [COC]) are given below.  The primary COCs at 
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the four sites are metals, particularly lead.  The COCs remaining in soils at the sites 
also exceed the residential Tier 2 human health criteria. 

• SWMU B-2.  Small arms ammunition trench and burning area.  COC exceeding 
TCEQ ecological screening criteria:  lead. 

• SWMU B-8.  Popping furnace; fired small arms ammo brass disposal area (piles 
of fire bricks, ammo shells).  COCs exceeding TCEQ ecological screening 
criteria:  lead, barium, copper, and zinc. 

• SWMU B-20/21.  Former OB/OD area; ammunition disposal areas.  For all 
on-going and future activities, SWMUs B-20 and B-21 have been combined into 
one site.  COCs exceeding TCEQ ecological screening criteria within the sifted 
soils:  lead, copper, and mercury.  Zinc also exceeded the residential Tier 2 
human health criteria. 

• SWMU B-24.  Spent ammo/rockets area.  No COCs exceed ecological screening 
criteria; however, the concentration of 2,4-dinitrotoluene (DNT) exceeded the 
residential Tier 2 human health criteria. 

Summary:  Ecological Risk Assessment Approach – Carlos Victoria – (Parsons) 
(Slides 14 – 22) 

The overall CSSA habitat composition and the North Pasture habitat composition were 
discussed.  The vegetation communities at CSSA consist of woodlands, shrublands, 
and savannas, and an herbaceous community that is predominantly composed of 
bluestem grasses.  The acreage of CSSA land consisting of these community types was 
presented in Slide 18.  The North Pasture is predominantly woodland; the sites within 
the North Pasture are predominantly composed of herbaceous grass cover. 

Key receptors identified at CSSA include white-footed mouse, short-tailed shrew, and 
gray fox (mammals); and American Robin, bobwhite, red-tailed hawk, black-capped 
vireo, and golden-cheeked warbler (birds).  The black-capped vireo and 
golden-cheeked warbler are threatened or endangered (T&E) species.  The results of 
presence-absence and habitat surveys for the two T&E species were shown in Slides 20 
and 21. 

OPEN DISCUSSION 
The meeting was open for discussion during and following the slide presentation.  The 
following technical issues were discussed in the order presented below. 

Steve Mitchell (Weston) mentioned that Weston has performed ERA work to fulfill site 
closure requirements for three landfill sites at Camp Bullis.  The three landfills were each 
assessed separately and an individual screening was performed; a single APAR for the 
three sites was prepared.  Camp Bullis neighbors CSSA and has similar ecological habitat, 
community types, and receptors. 

TCEQ (John Wilder) also mentioned that Kelly AFB performed an ERA for a large portion 
of that base within a single ERA and that it may provide helpful information.  Based on 
this input, both the Camp Bullis and Kelly AFB ERAs would provide useful tools for 
preparing the North Pasture ERA Work Plan. 
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Mr. Wilder mentioned that the use of consistent methodology could be applied to all 
grouped sites across CSSA once an appropriate approach was developed. 

TCEQ and EPA stated that they did not want to use an ERA approach that only evaluates 
individual sites on a site-by-site basis. 

Cheryl Overstreet (EPA) mentioned that one of EPA’s concerns is that the North Pasture 
ERA, or any grouped-sites ERA, not average out (statistically) the concentrations of 
constituents detected in the small areas into large areas, thereby diluting exposure point 
concentrations.  An example of this was brought up later in the meeting (see discussion 
below). 

Mr. Victoria discussed area use factors.  Area use factors (AUF) are used in the exposure 
calculations and are expressed as the percent of expected area use for individual receptors.  
The AUF for the key receptors in the North Pasture and area immediately around the North 
Pasture need to be determined and included in the Work Plan.  For example, the AUF for 
the gray fox is 100% based on the fox being a year-round resident.  The AUF for certain 
birds and other species will depend on the individual species migratory range. 

Ms. Overstreet stated that an ERA technical approach (Work Plan) should be developed by 
CSSA/Parsons.  (This would be a grouped-sites ERA approach.)  Once this is developed, 
the EPA could conduct site visits to verify that the conceptual models are representative of 
site conditions. 

Sonny Rayos (TCEQ) mentioned that it wasn’t appropriate to do all of the CSSA sites at 
the end of all investigations/cleanup activities because there are sites at CSSA where site 
investigations/cleanup actions are still taking place or will be taking place in the future and 
such an approach would delay site closures at sites already identified for closure.  The best 
way would be to go forward with closing sites in the North Pasture. 

The group then discussed the site in the North Pasture where investigation/cleanup is not 
completed (AOC-73).  This could lead to a level of uncertainty in the North Pasture ERA.  
If high levels of contaminants were to be detected at the site, then this would result in a 
high level of uncertainty in the ERA.  It was mentioned that AOC-73 is expected to be 
cleaned up leaving no levels of COCs above criteria.  It was also mentioned that AOC-73 
is believed to be a rancher’s old dump site and that the contaminant levels are expected to 
be low.  Thus, even though there is this uncertainty, as long as this uncertainty is discussed 
in the Work Plan and the ERA, we could move forward with closing the North Pasture. 

Mr. Wilder mentioned a concern about using a grouping of sites that does not address dual 
exposure for contaminants that extend beyond the North Pasture.  The Work Plan should 
discuss exposure potential for species with home ranges beyond the North Pasture.  
Mr. Victoria agreed and stated that the Work Plan will discuss the habitats and receptors 
for the North Pasture and the area around the North Pasture.  He mentioned that the North 
Pasture was primarily Oak-Juniper woodlands and that the sites are primarily herbaceous, 
surrounded by the Oak-Juniper woodlands.  Mr. Victoria stated that the ERA approach 
would select representative species that will represent the potential receptors at CSSA. 

Mr. Victoria stated the trophic levels include insectivores and herbivores.  Some discussion 
from the various attendees concerned adding deer and mouse as potential receptors.  
Mr. Victoria agreed that use of those receptors would be considered.  Deer was brought up 
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again at the end of the meeting and it was added that deer would be considered in the ERA 
if an important pathway to deer is identified. 

Bob Edwards (Noblis) asked if plant data were collected (e.g., for deer eating grass).  
Mr. Victoria stated that plant data are expensive to collect and thus not collected.  
Mr. Victoria also mentioned that transfer factors are used (i.e., based on uptake of COCs 
from soils to plants), stating that transfer factors are based on extensive data and are 
appropriate for the ERA and are recommended by TCEQ.  Mr. Mitchell also added that 
plant data would be collected in a scenario where concentrations of COCs were extremely 
high and thus lead into a Phase II type investigation. 

Mr. Victoria again talked about the T&E species present at CSSA (golden-cheeked warbler 
and black-capped vireo).  He mentioned that warbler habitat is predominant in the North 
Pasture and also that the vireo is generally a high-canopy species and this habitat is less 
common at CSSA.  Mr. Victoria stated that among the first questions we might address is 
how much of the diet is in the herbaceous habitats at the sites and what is the feeding range 
of these species. 

Mr. Lyssy brought up the tanks in the North Pasture.  There was some discussion about the 
two tanks in this area, that there are no perennial streams, and that there are some 
intermittent streams.  These need to be discussed and addressed in the Work Plan. 

Mr. Lyssy and Ms. Burdey asked TCEQ/EPA for additional input on the main 
issues/concerns that need to be addressed in developing the Work Plan.  In addition to the 
items previously discussed during the meeting, TCEQ stated the following points: 

• The ERA should identify receptor species and not fail to consider key receptors 
in the area. 

• The ERA should identify the home range of the species. 
• The ERA should identify what units are considered and what units are not 

considered, and why. 
Mr. Lyssy mentioned the regulatory schedule and stated that the CMSs for the sites would 
include the risk assessments. 

TCEQ brought up the issue again of not diluting the exposure concentrations.  For 
example, if there is a hot spot and only one 95% UCL is calculated for each chemical 
across all the units, then the exposure point concentrations would be diluted.  SWMU B-8 
was mentioned as having a hot spot.  Mr. Rice stated that removal actions are planned for 
hot spots (approximately 1,000 cubic yards) including SWMU B-8. 

Mr. Rayos brought up caves at CSSA.  Caves have not been identified in the North 
Pasture, however Parsons would consider caves as part of the Work Plan, discussing 
whether or not they are considered and why. 

Before the meeting was closed, Ms. Burdey stated that a Work Plan would be prepared and 
submitted for review and input from CSSA, TCEQ, and EPA.  A site visit would then be 
scheduled for Mr. Lyssy and Ms. Overstreet.   
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BENZENE TIER 2 PCL FOR AOC-63 (WESTON SOLUTIONS, INC.) 
Mike Chapa (Weston) discussed on-going investigations at AOC-63 regarding low level 
benzene concentrations observed within the soil matrix at the site.  The slides used in 
Weston’s discussion are provided in Attachment D.  Weston calculated Tier 2 PCLs for 
benzene at the site and is intending to request TCEQ concurrence for use of the Tier 2 
PCLs for the pending Affected Property Assessment Report/No Further Action 
(APAR/NFA) document.  Mr. Chapa presented the site-specific data used for the Tier 2 
PCL calculations and Mr. Mitchell indicated that these calculations utilize the same Soil 
Attenuation Modeling (SAM) to calculate the Tier 1 PCLs which utilize default 
parameters.  Mr. Rayos indicated that he would prefer a vertical delineation of 
contamination investigation be conducted to confirm the SAM results (i.e., no impact to 
groundwater).  If there is no presence of benzene within the vertical extent prior to 
groundwater, then the Tier 2 PCLs would be sufficient for use in the pending APAR/NFA 
documentation. 

Weston indicated that further investigation regarding vertical extent of benzene will be 
conducted by sampling the soil/rock interface at AOC-63. 
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Technical Interchange MeetingTechnical Interchange Meeting
September 2007September 2007

Camp Stanley Storage Activity
Boerne, TX

AgendaAgenda
• Introductions

• Objectives of Meeting

• Overview of SWMU’s of Concern

• Ecological Risk Evaluation

• TRRP Tier 2 PCL Evaluation for Benzene at 
AOC-63

Objective of MeetingObjective of Meeting

• Ecological Risk Assessment
Provide background information
Present proposed approach for ecological risk 
assessment
Get input from USEPA and TCEQ

• Other Issues
Get input from USEPA and TCEQ on AOC 63 
TRRP Tier 2 PCL evaluation

Overview of CSSA Overview of CSSA 
• Location

Camp Stanley is a U.S. Army 
post situated on approximately 
4,000 acres, located in Bexar 
County, 19 miles northwest of 
downtown San Antonio, Texas.

• Mission
Receipt, storage, and issuance 
of ordnance materiel as well as 
quality assurance testing and 
maintenance of military 
weapons and ammunition.  Due 
to its mission, access to Camp 
Stanley is controlled.
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North Pasture APAR sitesNorth Pasture APAR sites
• APAR will include 

SWMU’s B-2, B-8, B-
20/21, and B-24

• Limited hot spot removal 
action planned

• Establish appropriate 
PCL’s for residential 
closure

SWMU BSWMU B--2 Historical Photo2 Historical Photo

SWMU BSWMU B--2 Investigation Results2 Investigation Results

5005010,351Lead

0.157NA550DNT

Residential Tier 
2 Human Health 

(mg/kg)

Eco 
Screening

(mg/kg)

Max Value
(mg/kg)

SWMU BSWMU B--8 Historical Photo8 Historical Photo
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SWMU BSWMU B--8 Investigation Results8 Investigation Results

5,14350015,493Barium

547.6611,515.6Copper

50050156,640Lead

9,921.4120406.4Zinc

Residential 
Tier 2 Human 

Health (mg/kg)

Eco 
Screening

(mg/kg)

Max Value
(mg/kg)

SWMU BSWMU B--20/21 Historical Photo20/21 Historical Photo

SWMU BSWMU B--20/21 Investigation Results20/21 Investigation Results

547.6611,267.6Copper

0.0910.10.69Mercury

5005040,509Lead

Residential 
Tier 2 Human 

Health (mg/kg)

Eco 
Screening

(mg/kg)

Max Value
(mg/kg)

SWMU BSWMU B--24 Historical Photo24 Historical Photo
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SWMU BSWMU B--24 Investigation Results24 Investigation Results

5005042.9Lead

0.157NA0.33DNT

Residential 
Tier 2 Human 

Health (mg/kg)

Eco 
Screening

(mg/kg)

Max Value
(mg/kg)

Ecological Risk Assessment ApproachEcological Risk Assessment Approach

• Physical Extent of ERA Area

• Conceptual Model
Habitat distribution
Key receptor species

HabitatHabitat

• Overall CSSA Habitat Composition
Oak-Juniper woodland
Mixed shrub land
Oak savanna
Herbaceous (Bluestem-dominant)

• North Pasture
Area predominantly woodland
Herbaceous cover in sites

HabitatHabitat
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HabitatHabitat HabitatHabitat

Acreage by Community

% N.PNorth PastureInstallationCommunity

21%125597Savanna

23%2721,200Herbaceous

44%213486Shrublands

47%7711,646Woodland

Key ReceptorsKey Receptors

• Mammals
White-footed mouse
Short-tailed shrew
Gray fox

• Birds
America robin and bobwhite
T&E: Black capped vireo and Golden 
cheek warbler
Red-tailed Hawk

Black capped vireo

Golden cheek warbler

Detections and HabitatDetections and Habitat
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Detections and HabitatDetections and Habitat

Questions?Questions?



 
Final Work Plan Tier 2 SLERA for North Pasture 
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Final Minutes – Meeting and Field Visit at CSSA 
 

SWMU Investigations and Closures 
Ecological Risk Assessment for North Pasture 

and 
Field Visit to North Pasture and Sites near North Pasture 

 
Camp Stanley Storage Activity 

Boerne, TX 
 

Parsons, DACA87-02-D-0005, Delivery Order DY01 
November 29, 2007 

 
 
 
Date: Thursday, November 29, 2007 

Time: 10:00 A.M. – 2:00 P.M. 

Place: Camp Stanley Storage Activity, Boerne, Texas 

Subject: Work Plan & Technical Approach for Ecological Risk Assessment for 
North Pasture and Field Visit to North Pasture and Sites near North Pasture 

Attendees: 

Glaré Sanchez CSSA 210-295-7453 
Julie Burdey Parsons 512-719-6062 
Cheryl Overstreet USEPA Region VI 214-665-6643 
Greg Lyssy USEPA Region VI 214-665-8317 
John Wilder TCEQ 512-239-2579 
Sonny Rayos TCEQ 512-239-2371 
Jorge Salazar TCEQ 210-403-4059 
Bob Edwards Noblis 210-408-5552 
Ron Porter Noblis 210-403-5406 
Ken Rice Parsons 512-719-6050 
Carlos Victoria Parsons 512-719-6007 
Lea Aurelius Parsons 512-719-6017 
Mike Chapa Weston 210-248-2428 
Katie Mittmann Weston 512-773-0017 

INTRODUCTION AND OVERVIEW 
The meeting was held at Camp Stanley Storage Activity.  Attendees included 
representatives from CSSA, TCEQ, USEPA (Region VI), Noblis, Weston Solutions, Inc., 
and Parsons.  The sign-in sheet is provided in Attachment A.  A copy of the slide 
presentation is provided in Attachment B.  Attachment C is a copy of the figure and 
tables for surface water and sediment data collected at the northeast pond. 
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OBJECTIVES OF MEETING AND FIELD VISIT 
The objectives of the meeting were to discuss the ecological risk assessment (ERA) for the 
North Pasture, including the Draft Work Plan for the ERA (in preparation), and to visit the  
solid waste management units (SWMU) and make field observations regarding the 
vegetation, creek beds, ponds, and other environmental conditions within and near the 
North Pasture.  The meeting attendees provided technical input on several items to be 
addressed in the Draft Work Plan.  TCEQ and Noblis mentioned the importance of using 
the ERA to develop ecological protective concentration levels (PCL) that can be used with 
human health PCLs to determine nature and extent of contamination. 

Several main items that were discussed at the meeting are listed below. 

 There was some discussion about the 2,4-DNT result listed in Slide 5.  Parsons 
mentioned that numerous samples have been collected over many years at the 
North Pasture sites and that 2,4-DNT was only detected in two samples.  Exclusion 
of chemicals from risk analysis based on detection frequency was discussed.  
Exclusion based on low detection frequency is recommended in TCEQ and USEPA 
guidance for risk assessments (i.e., TCEQ and USEPA recommend exclusion if 
detection frequency is 5 percent or less).  In addition, actions are planned for 
removing the areas of high concentrations of contaminants shown in Slide 5 (based 
on human health and ecological criteria). 

 There was also some discussion regarding the high concentration of lead shown on 
Slide 5.  The high concentration was found near a mound located in the northeast 
portion of SWMU B-8.  Removal actions and additional sampling will be 
conducted in this area (timing will depend on funding) so that contaminant levels 
remaining in soils will be below human health and ecological criteria. 

 The two ponds in the North Pasture were discussed.  The northeast pond (also 
referred to as the windmill tank) is ~0.91 acre in size and is ~650 feet downgradient 
from SWMU B-20/21.  Handouts were also provided regarding surface water and 
sediment samples taken from the northeast pond (Attachment C).  It was mentioned 
that Parsons should include the surface water and sediment results and a figure 
showing the sample locations in the Draft ERA Work Plan and to compare the 
results to ecological benchmarks.  Thus, for these minutes and for the Draft Work 
Plan, the information has been updated for comparisons to TRRP 2006 ecological 
benchmarks. 

 The northwest pond (also referred to as the drop zone tank) is <½ acre in size.  
During the field visit to this pond, it was decided that there would not be a need to 
sample this pond. 

 It was emphasized at the meeting that the ERA should focus on development of 
area-wide PCLs and not site-specific PCLs. 

 There was some discussion about what soil concentrations were appropriate to use 
in the ERA, such as the maximum detected concentration or the 95 percent upper 
confidence level (95% UCL).  It was suggested that a starting place for the 
ecological data could be the human health criteria.  For example, the PCL values 
for residential criteria would be considered the maximum concentration remaining 
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at the site and that all analytical results lower than the human health criteria would 
be used for the ERA.  It was decided that all sample results below the human health 
criteria would be used to determine maximum detected concentrations and 
95% UCLs for the ERA.  Several scenarios for use of the analytical soils data were 
discussed.  Based on this discussion, the screening comparisons will initially use 
the maximum detected concentration that is below the human health PCL.  If a 
COPC is retained through this initial screening, then the 95% UCL concentration 
will be calculated as the exposure point concentration (EPC), only using the data 
below the human health PCL. 

 The Draft ERA Work Plan needs to justify home range and time in area for 
migratory birds. 

 For the hawk and fox (wide-ranging predator species), the exposure for the acreage 
of the combined sites needs to be adjusted. 

Summary of Items to be Included in the Draft ERA Work Plan.  In addition to the 
items noted in the September 14, 2007 meeting, the following items were discussed at this 
meeting to be included in the Work Plan: 

 Updated map (Location and Status of Sites). 

 For sites that have been closed, describe what standards were used.  All closed sites 
at CSSA were closed to RRSI (background) criteria.  All No Further Action (NFA) 
sites also have no COPCs above RRSI (background) criteria. 

 Select realistic exposure parameters and provide justification for selection of the 
parameters. 

 As discussed above, the starting point for the use of data in the ERA will be the 
human health criteria. 

 Updated (2007) endangered bird map. 

 Sediment and surface water results for the northeast pond, map showing sampling 
locations, and comparison of results to current ecological benchmarks. 

FIELD VISIT 
Following the slide presentation and open discussions, a field visit to the North Pasture 
was conducted.  The field visit included visiting the four APAR sites, and the creek beds 
and two small ponds in the North Pasture.  At the time of the field visit, the creeks were 
dry and the rocky creek beds were visible.  There is no water in the creeks except 
immediately following a rain event.  The field visit also included viewing a few sites in the 
Inner Cantonment. 

MEETING ADJOURNED 
The meeting adjourned following the field visit. 
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1

Meeting and Field Visit
Ecological Risk Assessment

for North Pasture
November 29, 2007

Camp Stanley Storage Activity
Boerne, TX

2

3 4

North Pasture APAR Sites

• APAR will include SWMUs
B-2, B-8, B-20/21, and B-24

• RIR planned for AOC-73

• Limited hot spot removal 
actions planned

• Establish appropriate 
residential and ecological 
PCLs for closure
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Sources of Contamination
and COPCs (North Pasture)

1. Sources of Contamination:
• past land disposal activities (B-2, B-24, & AOC-73); 
• an open burn/open detonation unit (B-20/21); and
• reported small arms popping furnace (B-8).

2. Chemicals of Potential Concern:

9,921.412073.2406.4Zinc

0.157NA-550DNT

0.77

23.2

186

84.5

CSSA
Background

(mg/kg)

0.0910.10.69Mercury

5,14350015,493Barium

547.6611,515.6Copper

50050156,640Lead

Residential Tier 1 
Human Health 

(mg/kg)

Eco Screening
(mg/kg)

Max Value
(mg/kg)
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Additional Sampling and
Potential Removal Actions 

at North Pasture Sites

VOCs, SVOCs, Metals10150AOC-73

24

22

10

10

Estimated Number 
of Additional 
Investigation 

Samples

VOC, SVOC, Metals, 
Explosives150B-24

Metals400B-8

Metals, Explosives250B-20/21

Metals, Explosives50B-2

Anticipated Analytes
Estimated 

Removal Volume 
(yd3)
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North Pasture Photos

SWMU B-20SWMU B-24

SWMU B-8SWMU B-2
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Sites Near North Pasture
• Sites near North Pasture that have been investigated include:

B-3, B-71, B-28, and AOC-64.
• Sites near North Pasture that have not been investigated 

include:  B-4, AOC-62, AOC-52, AOC-42, and AOC-58.

Limited 
Removal

None

Limited 
Removal

Removal 
Complete

Planned 
Actions

PastureBenzene, 
MetalsAOC-64

PastureBenzene, 
MetalsB-71

PastureNickelB-28

Groundwater 
Remedial 
Activities

CAHs, LeadB-3

Land UseCOPCUnit
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Ponds and Intermittent Drainages
(North Pasture)

• North Pasture is in the Salado and 
Cibolo Creek drainage basins

• Two small ponds (tanks) in North 
Pasture

• No recent sampling of surface water 
or sediment in this area

Environmental setting as it relates to the 
North Pasture ERA:

• All creeks at CSSA are intermittent 
and only support a water habitat 
following rain events

• Ponds are not considered significant 
habitat due to size and location

10

North Pasture Tanks

Windmill Tank InfluentWindmill Tank

Drop Zone Tank InfluentDrop Zone Tank

11

Pond & Salado Creek Photos

Salado Creek flooding near gate 8Salado Creek Influent from NP areas

Salado Creek near SWMU B-11Pond near SWMU B-24

12

Uninvestigated Areas
(North Pasture)

• AOC-73
– Work plan drafted; field 

work currently not 
initiated.

– Site is small (<0.5 acre).
– Reportedly a rancher’s 

old dump site 
(contaminant levels 
expected to be low).

– Plan to remove waste 
material and sample for 
COPC.

AOC-73
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Ecological Risk Assessment

Draft Work Plan
Ecological Risk Assessment

for North Pasture
Camp Stanley Storage Activity

14

WORK PLAN OUTLINE

SECTION

1) Introduction –
Background
Objectives
Overview of TCEQ Tiered Approach
Reference Documents
Work Plan Organization

2) Site Characteristics –
Sources of Information
North Pasture Sites
AOC-73 and Other Sites in North Pasture

3) Steps of the SLERA Process –
Problem Formulation
Exposure Characterization
Risk Characterization
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WORK PLAN OUTLINE

SECTION

4) Problem Formulation –
Environmental Setting
Identification of Ecological Receptors at CSSA
Selection of Indicator Species
Contaminant Fate and Transport Analysis
Identification of Bioaccumulative COPCs

5) Characterization of Exposure –
Estimation of Environmental Exposure
Estimation of Receptor Uptake

6) Characterization of Ecological Effects –
Toxicity Data
Derivation of Toxicity Reference Values (TRVs) 
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SECTION 4 PROBLEM FORMULATION
4.1 ENVIRONMENTAL SETTING

The terrestrial environment is the key habitat for the area.
GW and SW exposure pathways are not considered complete.
Depth to GW ranges from ~125’ bgs to ~275’ bgs in North Pasture area.
Creeks are intermittent and usually only support a water habitat following rain events.
Two ponds in North Pasture:

One is < ½ acre in size and ~2,400’ from closest SWMU (B-24).
One is ~ 1/10th acre in size and ~650’ upgradient from B-20/21.

No known caves in North Pasture – based on a Phase 1 Karst Hydrogeologic 
Investigation at CSSA (Veni, 2002).  
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• Overall CSSA Habitat Composition
– Oak-juniper woodland
– Mixed shrubland
– Oak savanna
– Herbaceous (Bluestem-dominant)

• North Pasture
– Area predominantly woodland
– Herbaceous cover in sites
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SECTION 4 PROBLEM FORMULATION

4.2 IDENTIFICATION OF ECOLOGICAL SPECIES AT CSSA

Parsons (2007) reports: Species and Habitat Distribution Report (Birds, T&E)
Integrated Natural Resources Management Plan (INRMP)

Mammals: White-tailed deer, wild turkey, dove, ducks, quail, rabbits, squirrel,
raccoon, coyote

Birds: 106 species identified
Reptiles: Snakes, turtles, frogs, lizards – since toxicological data not available for 

reptiles and amphibians, bird with a similar habitat will be selected as a
surrogate (indicator) species

Threatened or Endangered (T&E) Species:
Black-capped vireo
Golden-cheeked warbler
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SECTION 4 PROBLEM FORMULATION

4.3 SELECTION OF INDICATOR SPECIES

TCEQ Guidance:Key Receptors from Upland Forest Food Web

Mammals:
– White-footed mouse – represents the effects on herbivore mammals
– Short-tailed shrew – represents the effects on insectivorous mammals
– Gray fox – represents the effects on upper-trophic level mammals

Birds:
– American robin – represents the effects on omnivorous birds
– Bobwhite quail – represents the effects on herbivorous birds
– Red-tailed hawk – represents the effects on upper-trophic level

carnivorous birds

T&E Species (Birds):
– Black-capped vireo – selected to represent the effects on insectivorous 

birds and because it is an endangered species      
– Golden-cheeked warbler – selected to represent the effects on

tree-dwelling insectivores and because it is an endangered species

20
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SECTION 4 PROBLEM FORMULATION

4.4 IDENTIFICATION OF COMPLETE EXPOSURE PATHWAYS

Oral – Primary exposure route
– Direct ingestion of source media
– Dietary ingestion of plant tissues
– Dietary ingestion of prey tissues containing COPCs that have bioaccumulated

in tissue from the source media
– Adequate toxicological data

Dermal - negligible
– Toxicological data generally not available for wildlife

Inhalation - negligible
– COPCs not volatile (metals)
– Abundant vegetation
– Toxicological data generally not available for wildlife
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SECTION 4 PROBLEM FORMULATION

4.5 COPC FATE AND TRANSPORT ANALYSIS
4.6 IDENTIFICATION OF BIOACCUMULATIVE COPCs (metals)

Table 4.3   Example Modifying Factors in the Transfer of 
Inorganic COPCs from Soils to Plants and Herbivores

Variable, depending on plant-specific 
concentration in fruits and seeds, and 
degree of consumption by birds and 
mammals.

Variable transport to fruits and seeds:  many 
plants restrict entry of various elements and 
compounds into reproductive structures.

Zinc

Moderate potential due to 
phytotoxicity limits.

Readily transported from roots to shoots and 
leaves.

Zinc

Low potential:  element levels in plant 
foliage are generally safe for 
herbivores due to phytotoxicity limits.

Minimum transfer from roots to shoots and 
leaves:  root cell sap contains high levels of 
organic acids and amino acids that chelate 
(bind) many elements.

Copper and nickel

Minimal potential:  plants do not 
absorb the element or chelate it in the 
roots.

Not taken up by the roots, or not transported 
from roots to shoots.

Mercury, lead

Potential for Toxicity
to Herbivores

Potential for Uptake
by VegetationElement

23

SECTION 5 CHARACTERIZATION OF EXPOSURE

5.1 ESTIMATION OF ENVIRONMENTAL EXPOSURE
5.1.1 Soil
5.1.2 Tissue

5.2 ESTIMATION OF RECEPTOR UPTAKE

Tissue Concentrations
• Soil-to-plant uptake factors
• Soil-to-mammal factors or multipliers

Dietary Composition – varies by species
Exposure Frequency (EF) – 100% for all species
Area Use Factor (AUF)

• Multi-site evaluation
• 100% for non-predator species
• Proportional to acreage for predator species
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SECTION 6 CHARACTERIZATION OF ECOLOGICAL EFFECTS

6.1 LITERATURE REVIEW OF TOXICITY DATA
TOXICITY REFERENCE VALUES

6.2 DERIVATION OF TRVs FOR BIRDS AND MAMMALS

• ORNL – Conservative TRVs (Sample et al., 1996)
• Allometric equation for intra-species extrapolations (Sample, 1999)
• PCL calculations

– T&E species:  NOAEL-based
– Others:  Mid-point NOAEL - LOAEL
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Open Discussion and Field Visit

• Overall Technical Approach of ERA 
Work Plan

• Field Visit
• Follow-up Questions from Field Visit
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APPENDIX D 

Observed Bird List for 2005 and 2007 Surveys 
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OBSERVED BIRD LIST FOR 2005 AND 2007 SURVEYS 

 

Compiled list of birds observed at Camp Stanley Storage Activity Area from Spring/Summer 
2005 and 2007 

New (2007) additions are listed in bold.  Birds only observed in 2005 are noted with an 
asterisk.  This list totals 106 species.  Taxonomic and nomenclatural changes are updated 
through the 48th supplement (Auk, 2007) to the AOU Check-list of North American Birds 
(7th ed.). 

 

Black-bellied Whistling Duck Dendrocygna autumnalis 

Wild Turkey Meleagris gallopavo 

Northern Bobwhite Colinus virginianus 

American White Pelican Pelecanus erythrorhynchos 

Great Blue Heron Ardea herodias 

Great Egret Ardea alba 

Cattle Egret Bubulcus ibis 

Black Vulture Coragyps atratus 

Turkey Vulture Cathartes aura 

Mississippi Kite Ictinia mississippiensis 

Northern Harrier Circus cyaneus 

Cooper's Hawk Accipiter cooperii 

Red-shouldered Hawk Buteo lineatus 

Broad-winged Hawk Buteo platypterus 

Swainson’s Hawk Buteo brachyurus 

Red-tailed Hawk Buteo jamaicensis 

Crested Caracara Caracara cheriway 

American Kestrel Falco sparverius 

Killdeer Chararius vociferus 

Spotted Sandpiper Actitis macularius 

Semipalmated Sandpiper Calidris pusilla 

White-winged Dove Zenaida asiatica 

Mourning Dove Zenaida macroura 

Yellow-billed Cuckoo Coccyzus americanus 
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Greater Roadrunner Geococcyx californianus 

Eastern Screech-Owl* Megascops asio 

Great Horned Owl* Bubo virginianus 

Common Nighthawk Chordeiles minor 

Chuck-will’s-widow Caprimulgus carolinensis 

Chimney Swift Chaetura pelagica 

Black-chinned Hummingbird Archilochus alexandri 

Ladder-backed Woodpecker Picoides scalaris 

Eastern Wood-Pewee* Contopus virens 

Least Flycatcher* Empidonax minimus 

Eastern Phoebe Sayornis phoebe 

Vermilion Flycatcher Pyrocephalus rubinus 

Ash-throated Flycatcher Myiarchus cinerascens 

Great Crested Flycatcher* Myiarchus crinitus 

Western Kingbird Tyrannus verticalis 

Scissor-tailed Flycatcher Tyrannus forficatus 

Loggerhead Shrike* Lanius ludovicianus 

White-eyed Vireo Vireo griseus 

Bell's Vireo Vireo bellii 

Black-capped Vireo* Vireo atricapilla 

Blue-headed Vireo* Vireo solitarius 

Western Scrub-Jay Aphelocoma californica  

Common Raven Corvus corax 

Purple Martin Progne subis 

Cliff Swallow Petrochelidon pyrrhonota 

Cave Swallow Petrochelidon fulva 

Barn Swallow Hirundo rustica 

Carolina Chickadee Poecile carolinensis 

Black-crested Titmouse Baeolophus atricristatus 

Verdin Auriparus flaviceps 

Carolina Wren Thryothorus ludovicianus 

Bewick's Wren Thryomanes bewickii  

House Wren* Troglodytes aedon 

Ruby-crowned Kinglet Regulus calendula 
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Blue-gray Gnatcatcher Polioptila caerulea 

Eastern Bluebird Sialia sialis  

Hermit Thrush*  Catharus guttatus  

American Robin* Turdus migratorius 

Gray Catbird* Dumetella carolinensis 

Northern Mockingbird Mimus polyglottos 

European Starling Sturnus vulgaris 

Cedar Waxwing Bombycilla cedrorum 

Tennessee Warbler* Vermivora peregrina 

Orange-crowned Warbler Vermivora celata  

Nashville Warbler Vermivora ruficapilla  

Yellow Warbler* Dendroica petechia 

Yellow-rumped Warbler Dendroica coronata  

Golden-cheeked Warbler Dendroica chrysoparia 

Black-throated Green Warbler Dendroica virens 

Blackburnian Warbler* Dendroica fusca  

Black-and-white Warbler Mniotilta varia 

American Redstart Setophaga ruticilla 

Mourning Warbler* Oporornis philadelphia 

Common Yellowthroat* Geothlypis trichas 

Wilson’s Warbler* Wilsonia pusilla 

Canada Warbler* Wilsonia canadensis 

Yellow-breasted Chat* Icteria virens 

Summer Tanager Piranga rubra 

Spotted Towhee  Pipilo maculates 

Cassin's Sparrow* Aimophila cassinii 

Rufous-crowned Sparrow Aimophila ruficeps  

Chipping Sparrow Spizella passerina 

Clay-colored Sparrow Spizella pallida 

Field Sparrow Spizella pusilla  

Vesper Sparrow*  Pooecetes gramineus 

Lark Sparrow Chondestes grammacus 

Savanna Sparrow Passerculus sandwichensis 

Grasshopper Sparrow Ammodramus savannarum 
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Lincoln's Sparrow Melospiza lincolnii 

White-throated Sparrow  Zonotrichia albicollis 

Northern Cardinal Cardinalis cardinalis 

Blue Grosbeak Passerina caerulea 

Painted Bunting Passerina ciris 

Dickcissel Spiza americana 

Eastern Meadowlark* Sturnella neglecta 

Common Grackle*  Quiscalus quiscula  

Great-tailed Grackle Quiscalus mexicanus 

Brown-headed Cowbird Molothrus ater 

Orchard Oriole*  Icterus spurius 

House Finch Carpodacus mexicanus 

Lesser Goldfinch Carduelis psaltria 

House Sparrow Passer domesticus 
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