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SIXTH FIVE-YEAR REVIEW REPORT  
HIGHLANDS ACID PIT SUPERFUND SITE 

HARRIS COUNTY, TEXAS 
EPA ID#: TXD980514996 

 
This memorandum documents the U.S. Environmental Protection Agency's performance, determinations and 
approval of the sixth five-year review for the Highlands Acid Pit Superfund site (Site) under Section 121(c) of 
the Comprehensive Environmental Response, Compensation, and Liability Act, 42 U.S. Code Section 
9621(c), as provided in the attached sixth Five-Year Review Report.   
 
Summary of the Sixth Five-Year Review Report 
The Site’s remedy consisted of excavation of waste and contaminated soil to the approximate groundwater 
level with off-site disposal and backfilling excavated areas with clean fill. The long-term remedy for 
groundwater included installation of groundwater monitoring wells and a 30-year monitoring program for 
groundwater, surface water and sediments. Monitoring is ongoing. No institutional controls have been filed 
for the Site. The Site is not currently in use. 
 
This Site is located within the 10-year floodplain and protectiveness of the remedy may be vulnerable to 
potential impacts of climate change. A climate vulnerability assessment is recommended to be completed 
prior to the next five-year review to determine if changes in climate may affect remedy protectiveness and 
whether adaptation measures are required. 
 
This Site is not located within an environmental justice (EJ) impacted community. The EJ Screen report was 
run on February 7, 2023, using a 1-mile buffer around the Site (see Appendix H). None of the 12 
environmental justice indexes exceeded the 80th percentile threshold denoting an EJ community. The highest 
reported index from the EJ Screen report was the EJ Index for Superfund Proximity at the national level (76th 
percentile). 
 
Actions Needed 
The following actions must be taken for the remedy to be protective in the long term:  
 

 Complete a climate vulnerability assessment to determine if changes in climate may affect remedy 
protectiveness and whether adaptation measures are required. 

 Determine the need for institutional controls and implement the institutional controls, as appropriate. 
 Collect additional surface water and sediment samples (including background samples) to determine 

if the contaminated upper aquifer is impacting areas beyond the Site.  
 Evaluate the current extent of contamination in the upper aquifer and determine impacts to long-term 

protectiveness. 
 Determine whether the Site poses a vapor intrusion concern for nearby properties with a focus on the 

planned redevelopment of the former sand pit property. 
 



Determination 
I have determined that the status of the remedy for the Highlands Acid Pit Superfund Site is short-term 
protective. This five-year review report specifies the actions that need to be taken for the remedy to be 
protective over the long term.  
 
 
___________________________________________ 
Lisa Price 
Acting Director, Superfund and Emergency Management Division 
 
 
  

LISA PRICE Digitally signed by LISA PRICE 
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ISSUES/RECOMMENDATIONS 

SIXTH FIVE-YEAR REVIEW REPORT  
HIGHLANDS ACID PIT SUPERFUND SITE 

HARRIS COUNTY, TEXAS 
EPA ID#: TXD980514996 

 
Issues and Recommendations Identified in the FYR: 

 
OU(s): 1, 2 Issue Category: Other 

Issue: This site is located within the 10-year floodplain and protectiveness of the remedy 
may be vulnerable to potential impacts of climate change.   

Recommendation: Complete a climate vulnerability assessment to determine if 
changes in climate may affect remedy protectiveness and whether adaptation measures are 
required to ensure remedy protectiveness. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight 
Party/Support 

Agency 

Milestone Date 

No Yes EPA TCEQ 5/31/2027 
 

OU(s): 1, 2 Issue Category: Institutional Controls 

Issue: The OU1 and OU2 RODs did not require institutional controls. However, soil 
contamination remains below 8 feet and groundwater concentrations exceed standards in 
the upper and middle aquifers.   

Recommendation: Determine the need for institutional controls and implement the 
institutional controls, as appropriate. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight 
Party/Support 

Agency 

Milestone Date 

No Yes EPA TCEQ 5/25/2025 
 

OU(s): 2 Issue Category: Remedy Performance 

Issue: During this FYR period, surface water concentrations from three locations were 
detected above both human health and ecological standards. In June 2022, concentrations 
were not detected above the laboratory detection limit for all three locations. 

Recommendation: Collect additional surface water and sediment samples (including 
background samples) to determine if the contaminated upper aquifer is impacting areas 
beyond the Site.  

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight 
Party/Support 

Agency 

Milestone Date 

No Yes EPA TCEQ 5/25/2025 



 
OU(s): 2 Issue Category: Remedy Performance 

Issue: Groundwater contamination remains in the upper aquifer and concentrations 
suggest that remaining source material continues to affect the upper aquifer. Upper aquifer 
monitoring well UA-12 has the highest concentrations of arsenic and benzene and is 
located at the site boundary. In the middle aquifer, limited contamination in excess of 
PCLs was detected in two wells.  

Recommendation: Evaluate the current extent of contamination in the upper aquifer 
and determine impacts to long-term protectiveness. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight 
Party/Support 

Agency 

Milestone Date 

No Yes EPA TCEQ 5/25/2025 
 

OU(s): 2 Issue Category: Changed Site Conditions 

Issue: The adjacent property, including the former sand pit, is currently being developed. 
The upper aquifer groundwater contamination is not delineated and may extend onto this 
property. A vapor intrusion screening-level assessment indicates the potential for vapor 
intrusion on this property.  

Recommendation: Determine whether the Site poses a vapor intrusion concern for 
nearby properties with a focus on the planned redevelopment of the former sand pit 
property. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight 
Party/Support 

Agency 

Milestone Date 

No Yes EPA TCEQ 5/25/2025 
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I. INTRODUCTION 
 
The purpose of a five-year review (FYR) is to evaluate the implementation and performance of a remedy to 
determine if the remedy is and will continue to be protective of human health and the environment. The methods, 
findings and conclusions of reviews are documented in FYR reports such as this one. In addition, FYR reports 
identify issues found during the review, if any, and document recommendations to address them. 
 
The U.S. Environmental Protection Agency (EPA) is preparing this FYR pursuant to the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) Section 121, consistent with the National 
Contingency Plan (NCP) (40 Code of Federal Regulations (CFR) Section 300.430(f)(4)(ii)) and considering EPA 
policy.  
 
This is the sixth FYR for the Highlands Acid Pit Superfund site (Site). The triggering action for this statutory 
review is the completion date of the previous FYR. The FYR has been prepared because hazardous substances, 
pollutants or contaminants remain at the Site above levels that allow for unlimited use and unrestricted exposure 
(UU/UE).  
 
The Site consists of two operable units (OUs). OU1 addresses source control of waste and contaminated soil. OU2 
addresses contaminated groundwater and monitoring of surface water and sediment. This FYR Report addresses 
both OUs. 
 
EPA remedial project manager (RPM) Stephen Pereira led the FYR. Participants included EPA community 
involvement coordinator (CIC) Adam Weece, Adam Nichols from the Texas Commission on Environmental 
Quality (TCEQ), and Hagai Nassau and Ali Cattani from EPA FYR contractor Skeo. The review began on 
9/15/2022. 
 
Appendix A lists the resources referenced during the development of this FYR Report. Appendix B provides a 
chronology of major site events.   
 
Site Background  
The 3.3-acre Site is located at the end of Clear Lake Road in Highlands, Harris County, Texas (Figure 1). Early in 
the 1950s, the site owner allowed disposal of an unknown quantity of industrial waste sludge, believed to be spent 
sulfuric acid, from oil and gas refining processes. The sludge may have been transported to the Site by barge. 
Waste sludges were placed in an excavated sand pit (or pits) at the Site. After disposal, the sludge was reportedly 
covered with sand. The waste disposal activities contaminated soil and the shallow groundwater aquifer (also 
referred to as the upper aquifer) with hazardous chemicals.   
  
The Site is on a peninsula in the San Jacinto River’s 10-year floodplain. The current average elevation of the Site 
is 5 feet to 10 feet above mean sea level. There is historical subsidence at the Site. Nearly 5 feet of subsidence was 
recorded at the Site between 1890 and 1973. Since 1964, the Site has subsided at least 2.4 feet. The Site is vacant 
with the exception of monitoring wells and fencing. Future development is not foreseen at the Site due to its 
location in the 10-year floodplain, but the current owner has expressed interest in selling the property for possible 
development. The Site is bordered by two adjacent active oil/gas production wells and a petroleum distribution 
center, Baytown Boat Club to the north, flooded former sand pits to the east, Clear Lake to the south, and the 
Grennel Slough to the west. The property east of the Site was recently cleared of vegetation to prepare for 
development. The nearest permanent residence is about 1,000 feet north of the Site. Recreational vehicles are 275 
feet north of the site entrance gate. It is unknown if the recreational vehicles are occupied year-round.  
  
Groundwater occurs in three zones at the Site – the upper, the middle and the deep aquifers. Groundwater in the 
upper aquifer flows radially from the Site and discharges to Grennel Slough, Clear Lake and the adjacent former 
sand pits. The flow direction in the upper aquifer is variable due to tidal fluctuations. Flow in the middle aquifer is  
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generally toward the northwest and in the deep aquifer is to the south-southeast. The 2018 FYR Report and other 
site documents provide more information about the area’s geology and hydrogeology. Previous site documents  
indicate the area immediately surrounding the Site receives its drinking water from the municipal water supply. 
Based on this FYR’s review of Texas Water Development Board well databases, the closest private drinking 
water well is about 2 miles northeast of the Site. See Question C of this FYR Report for additional information.   
 
FIVE-YEAR REVIEW SUMMARY FORM 

 

SITE IDENTIFICATION 

Site Name: Highlands Acid Pit  

EPA ID: TXD980514996  

Region: 6 State: Texas City/County: Highlands/Harris 

SITE STATUS 

NPL Status: Final 

Multiple OUs? 
Yes 

Has the Site achieved construction completion? 
Yes 

REVIEW STATUS 

Lead agency: EPA 

Author name: Stephen Pereira, with additional support provided by Skeo  

Author affiliation: EPA Region 6 

Review period: 9/15/2022 – 5/24/2023 

Date of site inspection: 12/5/2022 

Type of review: Statutory 

Review number: 6 

Triggering action date: 5/24/2018 

Due date (five years after triggering action date): 5/24/2023 
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Figure 1: Site Vicinity Map 
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II. RESPONSE ACTION SUMMARY 
 
Basis for Taking Action 
In 1978, the Texas Department of Water Resources (TDWR) received a complaint concerning the Site (known 
locally as the Acid Pit). TDWR collected waste sludge, sediment, stormwater and groundwater samples. TDWR 
found waste materials at the Site characterized by low pH and elevated total organic carbon, sulfate, heavy metals 
and organics, including benzene, toluene, xylene and phenols. Based on these results, EPA proposed listing the 
Site on the Superfund program’s National Priorities List (NPL) in 1982. EPA finalized the Site’s listing on the 
NPL in September 1983.  
  
State-led site investigation work finished in July 1983. The Site’s feasibility study was completed in December 
1983. Exposure pathways of greatest concern identified during these investigations were inhalation, ingestion and 
absorption of contaminants in site soils; migration of contaminants to surrounding surface waters; and downward 
migration of contaminants in the upper aquifer to the middle aquifer. Human contact with existing contamination 
was likely, as evidenced by records of trespassing, garbage disposal activities and recreational uses of adjacent 
properties and water bodies. Soil contaminants would have continued to migrate off-site through wind and surface 
water erosion. The contaminants of concern (COCs) were identified in EPA’s Record of Decision (ROD) for each 
OU (Table 1).  
Table 1: Site COCs, by Media   

COC Media 
Metals (lead, chromium, beryllium, manganese)  

Soila 

Volatile organic compounds (VOCs) (benzene, toluene, xylene)  

Metals (arsenic, cadmium, lead, chromium, manganese)  

Groundwaterb VOC (benzene)  

Semi-VOC (pyridine)  
Notes: 
a. Source: Table 3, 1984 ROD. 
b. Source: Table 1, 1987 ROD. 

 
Response Actions 
OU1 – Source Control of Waste and Contaminated Soil 
EPA selected the OU1 remedy in the Site’s 1984 ROD.  
  
The OU1 ROD identified the following remedial action objectives (RAOs) for the Site:  

 Control off-site migration of wastes by surface and subsurface pathways to mitigate future environmental 
impacts on surface waters and groundwater.  

 Minimize potential for human contact with waste materials.  
 
The remedy included: 

 Excavation of contaminated soils and waste material to an approximate depth of 8 feet below ground 
surface (the approximate groundwater level).  

 Transportation of waste to a permitted Class I hazardous waste disposal facility.  
 Backfilling the excavated area with clean fill.  
 Construction of a temporary site perimeter fence with warning signs.  
 Installation of a groundwater monitoring system, and monitoring groundwater for at least 30 years after 

cleanup.  
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EPA estimated that excavation would remove about 19,000 cubic yards of material above the water table. During 
excavation, if contaminated soil and material (e.g., black soil) was observed beyond the defined lateral limit of 
excavation, it would also be removed during cleanup. An estimated 58,000 cubic yards of waste and contaminated 
sand and soil beneath the water table would not be excavated during cleanup.   
 
OU2 – Groundwater and Monitoring of Surface Water and Sediment 
EPA selected the OU2 groundwater remedy in the Site’s 1987 ROD.  
 
The RAOs for OU2 were to:  

 Characterize contaminant migration to surface waters, area environment and deeper groundwater.   
 Determine potential impacts on potential receptors.   
 Evaluate the need for groundwater corrective action at the Site.  

 
The OU2 remedy was a “no action” remedy with long-term monitoring of the surface environment and 
groundwater to track attenuation. The OU2 ROD selected no further action because OU1 cleanup would eliminate 
the potential for surface water contamination and EPA sampling at the time did not detect COCs in the middle or 
deep aquifers.  
 
The OU2 ROD stated that “upon completion of the Source Control Remedial Action [OU1], surface water 
contamination from runoff will be eliminated; natural flow of groundwater will cleanse the pore spaces within the 
shallow aquifer over time; groundwater flow to surface water bodies will continue to carry some contaminants to 
the surface environment, but the heavy metals are not mobile at the pH of the transition region for groundwater 
flow to surface water bodies, the organics are volatile upon contact with the atmosphere, and in view of the 
dynamics of the river and properties of the contaminants, the San Jacinto River should not be affected.” It also 
stated that “attenuation of contaminants down to nondetectable levels within the upper aquifer should take about 
350 years.”  
  
No numeric cleanup goals were established for the upper aquifer in either ROD for the Site. The 1987 ROD states 
that, based on the Site’s 1987 Groundwater Contamination Evaluation, a well survey of the area had determined 
that the upper aquifer was not considered a source of potable water. The 1984 OU1 ROD identified Clean Water 
Act water quality criteria as applicable or relevant and appropriate requirements (ARARs) for potential surface 
water impacts from site soils or lateral movement of shallow groundwater. The 1987 OU2 ROD identified Safe 
Drinking Water Act maximum contaminant levels (MCLs) as ARARs for the middle and deep aquifers. Texas 
Risk Reduction Program (TRRP) tier 1 industrial groundwater protective concentration levels (PCLs) and MCLs 
are currently equivalent for groundwater COCs at the Site.   
 
Status of Implementation 
OU1 – Source Control of Waste and Contaminated Soil 
EPA’s contractor conducted construction activities for the OU1 remedy between February and July 1987. Cleanup 
included excavating waste and contaminated soil to an approximate depth of 8 feet and conveying the material to 
the Chemical Waste Management disposal site in Louisiana. Excavated areas were backfilled with clean soil, 
including 6 inches of topsoil that was seeded, mulched and fertilized. Excavated areas were also contoured to 
mitigate on-site flooding. The Site is partially fenced as shown in Figure F-1 in Appendix F. 
  
During OU1 cleanup activities and subsequently during the operational and functional period, more monitoring 
wells were installed to assess whether groundwater was moving laterally.  
 
OU2 – Groundwater and Monitoring of Surface Water and Sediment 
The OU2 ROD called for no action other than long-term monitoring of surface water, sediment and groundwater.  
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TCEQ currently undertakes groundwater sampling of the shallow, middle and deep aquifers, adjacent surface 
water, and sediment semi-annually.  
   
In 2001, the groundwater monitoring network at the Site consisted of 21 wells. In 2002, one middle aquifer 
monitoring well (MA-08) and one deep aquifer monitoring well (DA-08) were plugged and abandoned due to 
suspected cross contamination between the upper and the middle and deep aquifers. Replacement wells were 
installed (MA-08A and DA-08A). In addition, three wells (UA-03, UA-13 and MA-04), which were considered 
redundant by TCEQ, were plugged and abandoned in 2002. The monitoring network currently includes seven 
wells in the upper aquifer, six wells in the middle aquifer and five wells in the deep aquifer.  
 
TCEQ continues to conduct semi-annual monitoring of groundwater, surface water and sediment. Groundwater 
contaminant concentrations remain above the TRRP PCLs in the upper aquifer. Arsenic has been persistently 
detected in the middle aquifer since 2012, with PCLs exceeded in three of six middle-aquifer wells since 2012. 
Benzene exceeded the PCL in one deep aquifer well in 2016. The Data Review section of this FYR Report 
includes the data collected from 2018 through 2022. EPA is evaluating if more remedial action is needed to 
prevent contaminated groundwater migration from the upper aquifer to the middle and deep aquifers.  
 
Institutional Control (IC) Review  
 
The Site’s decision documents did not call for institutional controls. However, institutional controls are needed 
because contaminated soil and groundwater remain at the Site. In 2007, EPA prepared a draft institutional control 
for the Site in the form of a deed notice. However, this deed notice was never filed. The draft deed notice states 
that “any reuse or redevelopment involving subsurface utilities, excavation, fence removal, trenching, or well 
installation requires prior approval by TCEQ, EPA, and the four property owners.” The Site is part of a larger 
100-acre parcel. The draft deed notice only applies to the 3.3 acres that make up the Site (Figure 2). Further 
evaluation of the institutional controls required for the Site is necessary. There are no site-related institutional 
controls associated with any adjacent parcels.  
 
Based on the historic and current surface water monitoring results, there are exceedances of both human health 
and ecological standards in the former sand pit, the Grennel Slough and Clear Lake. EPA is in the process of 
determining if groundwater contamination extends off-site. The status of institutional controls at the Site are 
shown in Table 2.  

 

Table 2: Summary of Planned and/or Implemented Institutional Controls (ICs) 
Media, Engineered 
Controls, and Areas 

That Do Not 
Support UU/UE 

Based on Current 
Conditions 

ICs 
Needed 

ICs Called 
for in the 
Decision 

Documents 

Impacted 
Parcel(s) 

IC 
Objective 

Title of IC 
Instrument 

Implemented and 
Date (or planned) 

Groundwater  Yes  No  

The Site, which is 
part of a parcel 
with four parcel 

numbers 
(0410390000204, 
0410390000205, 
0410390000206, 
0410390000207). 

 
Possibly off-site 

areas (to be 
determined) 

Restrict groundwater 
use.  To be determined  
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Soil  Yes  No  Site  

Restrict reuse or 
redevelopment 

involving subsurface 
utilities, excavation, 

fence removal, 
trenching or well 

installation without 
prior approval.  

To be determined 
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Figure 2: Institutional Control Map 
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Systems Operations/Operation and Maintenance (O&M) 
TCEQ’s contractor conducts O&M activities and monitoring in accordance with the Site’s 2011 O&M Plan. The 
2011 O&M Plan includes the following requirements:  

 Sampling 18 on-site wells semi-annually, evaluating groundwater data and submitting reports to EPA and 
TCEQ.  

 Inspecting site security and replacing and/or repairing security features as approved by TCEQ (i.e., 
signage, fencing, gates and locks, road access).  

 Inspecting the Site to determine whether subsidence has occurred or if site benchmarks have been 
removed or damaged.   

 Inspecting the Site for the effectiveness and extent of vegetative cover, erosion, cap and benchmark 
settling, heaving, and site run-on/runoff.  

 Conducting grass mowing, vegetation clearing and debris removal, including inspecting the Site for 
conditions that may indicate that soil erosion has occurred.  

 Managing investigation-derived waste generated during O&M activities.  
 Performing regular sediment and surface water sampling as part of O&M activities.  

TCEQ’s contractor conducted site inspection and maintenance activities semi-annually in conjunction with the 
monitoring activities. Mowing was conducted as needed. The most recent site survey finished in 2018. Per the 
O&M Plan, the Site must be resurveyed every five years to assess potential subsidence and cap integrity. The next 
site survey will need to be completed in 2023. 

III. PROGRESS SINCE THE PREVIOUS REVIEW 
 
This section includes the protectiveness determinations and statements from the 2018 FYR Report (Table 3) as 
well as the recommendations from the 2018 FYR Report and the status of those recommendations (Table 4). 

 

Table 3: Protectiveness Determinations/Statements from the 2018 FYR Report 

OU # Protectiveness 
Determination Protectiveness Statement 

1 Short-term 
Protective 

The remedy for OU1 is currently protective of human health and the environment. The 
OU1 remedy included excavation of waste material and contaminated soil to a depth of 8 
feet below ground surface and disposal at an off-site hazardous waste facility, backfilling 
of the excavated area with clean soil, establishing vegetation, and installation of a 
security fence. EPA completed source removal of site soils in 1987. For the OU1 remedy 
to be protective over the long term, revisit the draft institutional control instrument to 
ensure long-term protectiveness. 

2 Short-term 
Protective 

The remedy for OU2 is currently protective of human health and the environment. The 
OU2 remedy was a “no further action” remedy with long-term monitoring of surface 
water and groundwater. For the remedy to be protective over the long term: 1) collect 
additional surface water and sediment samples in the former sand pit adjunct to the Site 
to determine if the contaminated upper aquifer is impacting areas beyond the Site and 
take appropriate measures to ensure protectiveness; 2) revisit the draft institutional 
control instrument to ensure long-term protectiveness; 3) continue to monitor and 
evaluate contaminants of concern (COCs) being detected more frequently in the middle 
and deep aquifers and determine impacts to long-term protectiveness; 4) compare surface 
water and sediment sample data to ecological benchmarks and to appropriate human 
health screening values to determine if further study is needed. 
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OU # Protectiveness 
Determination Protectiveness Statement 

Sitewide Short-term 
Protective 

The Site remedy is currently protective of human health and the environment. For the 
remedy to be protective over the long term: collect additional surface water and sediment 
samples in the former sand pit adjunct to the Site to determine if the contaminated upper 
aquifer is impacting areas beyond the Site and take appropriate measures to ensure 
protectiveness; revisit the draft institutional control instrument to ensure long-term 
protectiveness; continue to monitor and evaluate contaminants of concern (COCs) being 
detected more frequently in the middle and deep aquifers and determine impacts to long-
term protectiveness; compare surface water and sediment sample data to ecological 
benchmarks and to appropriate human health screening values to determine if further 
study is needed. 

 
Table 4: Status of Recommendations from the 2018 FYR Report 

OU # Issue Recommendation Current 
Status 

Current Implementation 
Status Description 

Completion 
Date (if 

applicable) 

2 

Data on the current 
extent of the 
groundwater 

contamination in the 
upper aquifer are not 

available. 

Because of the high 
benzene concentrations in 
well UA-12 at the eastern 

boundary of the Site, 
collect more surface water 
and sediment samples in 

the former sand pit 
adjunct to the Site to 

determine if the 
contaminated upper 

aquifer is impacting areas 
beyond the Site. Take 

appropriate measures to 
ensure protectiveness. 

Ongoing 

TCEQ collected samples from 
sampling locations SW-3/SD-3 
until June 2022 (not sampled in 
December 2022 due to lack of 
access permission). The results 

are provided in the Data 
Review section of this FYR 
Report. Surface water data 

from SW-3 during this FYR 
period showed exceedances of 

human health criteria and 
ecological benchmarks (lead). 
During this FYR period there 
were no criteria or benchmark 

exceedances in sediment 
samples. TCEQ re-established 
access to this monitoring point 
and collected a sample in May 

2023; the results were not 
available for this FYR. 

Not 
applicable 

1, 2 

No deed notice was 
recorded on file with 
Harris County. The 

draft deed notice 
contains limited 

information, which may 
not provide sufficient 

protection from source 
material left in place 

during excavation and 
contaminated 
groundwater. 

Revisit and update the 
institutional control 

instrument to strengthen 
language and ensure long-
term protectiveness (e.g., 

make sure the institutional 
control runs with the land, 

prevents exposure to 
contaminated 
groundwater). 

Ongoing 

Areas to apply institutional 
controls may need to be 

expanded pending further 
characterization of extent of 

groundwater contamination and 
potential for vapor intrusion 

exposure. 

Target date to 
implement 

institutional 
controls: May 

2025 

2 

Arsenic and benzene 
have been persistently 
detected in the middle 

aquifer and periodically 
detected in the deep 

aquifer since the 
previous FYR. 

Continue to monitor and 
evaluate COCs being 

detected more frequently 
in the middle and deep 
aquifers and determine 
impacts on long-term 

protectiveness. 

Ongoing Monitoring is ongoing.  Not 
applicable 
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OU # Issue Recommendation Current 
Status 

Current Implementation 
Status Description 

Completion 
Date (if 

applicable) 

2 

Perform regular 
sediment and surface 

water sampling as part 
of site O&M activities. 

Surface water and 
sediment data have not 

been compared to 
ecological benchmarks. 

Local residents are 
presumed to use the 

adjacent sand pit area 
for recreational 

purposes (swimming 
and fishing). 

Compare surface water 
and sediment sample data 
to ecological benchmarks, 

or equivalent, and to 
appropriate human health 

screening values to 
determine if further study 

is needed. 

Ongoing 

EPA compared surface water 
and sediment to ecological 

benchmarks. Surface water data 
during this FYR period showed 

some exceedances of human 
health criteria (benzene and 

lead) and ecological 
benchmarks (lead). During this 

FYR period there were no 
criteria or benchmark 

exceedances in sediment 
samples. The results are 

provided in the Data Review 
Section of this FYR period.  

Target date to 
complete 
additional 

sampling of 
surface water 
and sediment: 

May 2025 

 
In addition to the issues and recommendations, the 2018 FYR Report included several other findings: 
 

 The OU2 ROD identified MCLs as ARARs for the middle and deep aquifers. Recent monitoring reports 
have compared groundwater sampling results to TRRP Tier I PCLs. The TRRP Tier I PCLs are the same 
as MCLs. 

o Annual reports continue to compare groundwater results to TRRP PCLs. 
 Use the most recent TRRP Tier I PCLs to compare groundwater sampling analytic results in the O&M 

Plan. The August 2016 Annual Groundwater Monitoring Report used the May 2011 TRRP Tier I PCLs 
for residential groundwater to evaluate analytical results. TCEQ issued updated PCLs in March 2016. 
However, there were no changes to PCLs in 2016 that affected the most recent sampling analytical 
results. 

o Annual reports use current TRRP PCLs. 
 Based on semi-annual monitoring data, some upper aquifer wells (e.g., UA-16) appear to be influenced by 

seasonal variations or tidal changes. More study would help identify potential tidal or seasonal influences 
on upper aquifer groundwater. 

o No progress was made on this finding during this FYR period. 
 Ensure all monitoring well covers are locked, make repairs as necessary to barbed wire along the top of 

the fencing surrounding wells and repost warning signs on monitoring well fences. While the main 
entrance gate is locked, fencing surrounds about 50% of the Site. Consider fencing the entire site 
perimeter, including the shoreline along Grennel Slough, to discourage trespassers entering the Site from 
adjacent water bodies. 

o The Site is partially fenced. All wells are in locked fenced areas. Most wells are locked, although 
some wells were not locked during the FYR site inspection (see Section IV of this FYR Report).  

 
IV. FIVE-YEAR REVIEW PROCESS 
 
Community Notification, Community Involvement and Site Interviews 
A public notice was made available by a newspaper posting in the Highlands Star Crosby Courier on 10/27/2022, 
in both English and Spanish (Appendix C). It stated that the FYR was underway and invited the public to submit 
any comments to EPA. The results of the review and the report will be made available at the Site’s information 
repository, Highlands Public Library – Stratford Branch, located at 509 Stratford Street in Highlands, Texas. 
 
During the FYR process, interviews were conducted to document any perceived problems or successes with the 
remedy implemented to date. The interviews are summarized below. 
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During the FYR site inspection, the EPA and TCEQ project managers visited homes near the Site to interview 
residents. They spoke with four residents. Residents indicated very little, if any, knowledge of the Site. All 
residences are connected to the municipal water supply. One resident indicated that they have independently 
tested their city water. Results indicated the presence of arsenic and benzene. While these are site COCs, the 
drinking water provided by the city is not affected by the Site. The EPA project manager attempted to follow up 
with this resident via postal mail to discuss their drinking water concern, but the resident did not reply. During the 
May 2023 sampling event, EPA and TCEQ visited the resident again. The resident indicated they no longer have 
a copy of the results but have added a treatment system to their water.  
 
Adam Nichols, the TCEQ project manager, stated that the remedy needs further evaluation to ensure continued 
protectiveness of human health and the environment. He said that shallow groundwater and surface water 
contamination needs to be better delineated and evaluated for health and ecological risks on off-site properties that 
are adjacent to the Site. He also stated that the adjacent property that was recently cleared should be investigated 
for potential vapor intrusion risk. He stated that institutional controls need to be filed to restrict on-site land use or 
groundwater use. 
 
Dr. Latrice Babin, Executive Director at the Office of Harris County Pollution Control Services (PCS) indicated 
that PCS is aware of the Site and the cleanup activities. PCS would like to receive more information about the Site 
and be included on communications in the future. PCS recommended that site fact sheets be available on the EPA 
website and that EPA hold community meetings to raise awareness. PCS also recommended that EPA verify 
institutional controls and draft updated institutional controls if needed. PCS also indicated that signage and gate 
adjustments should be addressed as needed. PCS indicated they were concerned with the protectiveness of the 
remedy since groundwater in the upper aquifer transmits to surface water, which can be ingested by people and 
organisms. 
 
Data Review 
In accordance with decision documents, the 2017 Quality Assurance Project Plan and the 2012 Sampling and 
Analysis Plan, TCEQ conducted groundwater, surface water and sediment sampling semi-annually during this 
FYR period. Figure 3 shows the sampling locations. Results are reported in annual reports. This FYR Report 
reviewed groundwater, surface water and sediment data collected from 2018 through 2022 (the most recent data 
available for review). 
 
Overall, the data show the following: 

 The groundwater data collected during this FYR period indicates groundwater contamination remains in 
the upper aquifer and concentrations suggest that remaining source material continues to impact the upper 
aquifer. Monitoring well UA-12 has the highest concentrations for both benzene and arsenic (the primary 
COCs above PCLs). UA-12 is located farthest downgradient under some flow conditions (last observed in 
November 2020).  Currently, there are no monitoring wells located off-site; additional wells may be 
needed to determine the extent of the groundwater contamination. 

 
 In the middle aquifer, concentrations above PCLs were detected primarily in two wells: MA-03 and MA-

06. During this FYR period, there were no MCL/PCL exceedances in the deep aquifer.  
 

 Surface water data during this FYR period showed some exceedances of human health criteria (benzene 
and lead) and ecological benchmarks (lead). During this FYR period, there were no criteria or benchmark 
exceedances in sediment samples.   
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Figure 3: Detailed Site Map 
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Groundwater 
The semi-annual groundwater monitoring events include gauging and sampling 18 monitoring wells. Samples are 
analyzed for benzene, toluene, ethylbenzene and xylenes (BTEX), metals (arsenic, barium, cadmium, chromium, 
lead, mercury, selenium and silver), phenol and pyridine, total dissolved solids and sulfate. The results are 
provided below, by aquifer zone. 
 
Upper Aquifer 
Based on the depth to groundwater in the upper aquifer monitoring wells, the general flow direction in the upper 
aquifer appears to vary, flowing toward the former sand pit (northeast) as well as toward the Grennel Slough 
(northwest). Figure F-2 in Appendix F shows the most recent (June 2022) potentiometric surface map for the 
upper aquifer. It continues to be likely that the upper aquifer is influenced by river and sand pit water levels.  
 
During this FYR period, the following contaminants exceeded the MCL/PCL in the upper aquifer: benzene, 
pyridine, arsenic, barium, cadmium, lead, selenium and chromium. Benzene and arsenic are the most prevalent 
COCs and have the highest concentrations relative to their PCLs; they exceeded PCLs in all upper aquifer wells 
during this FYR period. Lead also frequently exceeded its PCL in the upper aquifer monitoring wells. As shown 
in Table 5, concentrations in select upper aquifer wells vary. In 2020, benzene concentrations increased in UA-12. 
Metals concentrations in UA-12 also increased in 2020. In 2021 and 2022, concentrations generally decreased but 
remained above PCLs for benzene and arsenic. Figure F-5 shows the benzene and arsenic concentrations in the 
upper aquifer in 2022. Table F-1 in Appendix F includes groundwater data collected through 2022.  
 
As noted in the 2018 FYR Report, the current benzene and arsenic concentrations in the upper aquifer suggest that 
remaining source material continues to impact the upper aquifer. Concentrations likely fluctuate due to the tidal 
influence at the Site. Depending on those influences, groundwater flow varies. Monitoring well UA-12 is farthest 
downgradient under some flow conditions and has the highest concentrations for both benzene and arsenic.  
 
Middle Aquifer 
In the middle aquifer, groundwater generally flows northwest toward the Grennel Slough. Figure F-3 in Appendix 
F provides the most recent (June 2022) potentiometric surface map for the middle aquifer.  
 
During this FYR period, two contaminants exceeded their respective PCLs in two wells in the middle aquifer. 
Middle aquifer well MA-03 exceeded the arsenic PCL of 0.010 milligrams per liter (mg/L) in June 2018 
(concentration 0.0123 mg/L). Arsenic exceeded the PCL in this well consistently from 2012 through 2018. Since 
2018, arsenic concentrations in MA-03 have decreased to below the PCL.  
 
Benzene was detected above the PCL in MA-06 at a concentration of 0.012 mg/L in November 2020 (PCL = 
0.005 mg/L). This is the first exceedance of the benzene PCL in the middle aquifer since December 2015. Prior to 
2014, benzene was not detected above the laboratory method detection limit (0.0002 mg/L) in MA-06. In 2021, 
benzene decreased to below the detection limit once again. It is unclear what caused the increase in contaminant 
concentrations in MA-06 in 2020. Similar increases were also observed in the upper aquifer. MA-06 is upgradient 
of MA-03. Benzene has been below the detection limit at MA-03 since at least 2011. 
 
Deep Aquifer 
In the deep aquifer, groundwater generally flows to the south-southeast toward the river. Figure F-4 in Appendix 
F provides the most recent (June 2022) potentiometric surface map for the deep aquifer. 
 
During this FYR period, there were no exceedances of the PCLs in the deep aquifer, which is consistent with 
historical results. While several COCs were detected, the concentrations were at least one order of magnitude 
below the PCLs; some results were several orders of magnitude less than the PCLs. Based on the deep aquifer 
concentrations observed during this FYR period, there is no indication of contaminant migration to the deep 
aquifer at levels of concern.  
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Table 5: Upper Aquifer Maximum Contaminant Concentrations Above PCLs, 2018 to 2022 

Well/Sample 
Year 

Maximum Concentration per Year 
(mg/L) 

Benzene Arsenic Lead 
PCL 0.005 0.010 0.015 

UA-10 
2018 2.4 0.0348 0.0169 
2019 7.7 0.111 0.106 
2020 17 0.164 JI-FD 0.102 JI-FD 
2021 0.11 0.0144 0.00816 
2022 1.9 0.0104 0.00236 
UA-11 
2018 49 JI-FD 0.721 JI-FD 0.306 JI-FD 
2019 14 0.348 0.26 
2020 43 0.693 0.407 
2021 1.4 JI-FD 0.0143 UH-RB 0.0027 JI-FD 
2022 2.9 0.00695 0.000643 J 
UA-12 
2018 69 0.255 0.0614 
2019 39 0.329 0.077 
2020 57 1.75 0.489 
2021 12 JI-FD 0.0215 0.00322 
2022 23 0.0139 < 0.000600 U 
Notes: 
Source: Table 1A, 2022 Annual Groundwater Monitoring Report. 
All results are the highest concentrations per year and include both parent and duplicate sample results. 
mg/L = milligrams per liter 
J = Estimated concentration 
I = Bias in sample results is indeterminate 
FD = Field duplicate evaluation criteria not met 
U = Not detected 
H = Bias in sample results is likely to be high 
RB = Analyte was detected in associated rinsate/equipment blank 
Bold = Exceeds PCL 

 
Surface Water and Sediment 
TCEQ conducts semi-annual surface water and sediment sampling at three locations (Figure 3). Samples are 
analyzed for BTEX, phenol and pyridine, and select metals. Surface water results are compared to the lower of the 
human health criteria (TRRP PCLs for groundwater and the human health surface water risk-based exposure 
limits) and the ecological surface water benchmark for freshwater chronic exposures. Analytical results for 
sediment are compared to the residential soil PCLs and the ecological sediment benchmarks for freshwater.  
 
Surface Water 
During this FYR period, lead and benzene concentrations in surface water were detected above one or more 
standards. Lead exceeded the human health surface water risk-based exposure limits and ecological surface water 
benchmark for freshwater chronic exposures and benzene exceeded the human health surface water risk-based 
exposure limits.  
 
Lead exceeded the human health surface water risk-based exposure limit (0.0015 mg/L) and ecological 
benchmark (0.00117 mg/L) in all three sampling locations during this FYR period. The maximum concentration 
was observed in SW-03 at a concentration of 0.00378 mg/L (in December 2018). In June 2022, lead 
concentrations were below both the human health criteria and ecological benchmarks. These results are generally 
consistent with the previous FYR period. 
 



 

19 

During this FYR period, benzene exceeded the human health criteria (the PCL for groundwater and the human 
health surface water risk-based exposure limit are both 0.005 mg/L) at all locations in December 2021. At all  
sampling locations, prior exceedances occurred in 2017. From 2017 through 2020, benzene did not exceed any 
standard. In December 2021 benzene concentrations were 0.028 mg/L (SW-01), 0.027 mg/L (SW-02) and 0.024 
mg/L (SW-03). In June 2022, concentrations for all locations were not detected above the laboratory detection 
limit. There were no exceedances of the benzene ecological surface water benchmark for freshwater chronic 
exposures (0.13 mg/L) during this FYR period. 
 
There were no cadmium or silver detections during this FYR period; however, the laboratory detection limits for 
cadmium and silver were above their ecological benchmarks.  
 
Once the May 2023 surface water and sediment sampling results are available, they will be provided to the new 
owner of the adjacent property including the former sand pit. The owner of that property will also be notified of 
additional sampling results from this FYR period showing exceedances of lead and benzene in surface water of 
the former sand pit (SW-03).  
 
Sediment 
Phenol, pyridine and various metals were detected in all three sediment samples. However, there were no criteria 
exceedances during this FYR period in sediment.  
 
During the FYR site inspection, TCEQ indicated it has not been able to access surface water and sediment 
sampling location SW-3/SD-3 since June 2022 due to clearing and logging activities at the adjacent property. 
TCEQ re-established access to this sampling point in May 2023 and were able to collect a sample; the results 
were not available for this FYR.  
 
Site Inspection 
The site inspection took place on 12/5/2022. Participants included EPA RPM Stephen Pereira, CIC Adam Weece, 
TCEQ project manager Adam Nichols and Hagai Nassau with Skeo (EPA FYR contractor). The purpose of the 
inspection was to assess the protectiveness of the remedy. The current remedy consists of the maintenance of the 
capped area (OU1) and monitoring of groundwater, surface water and sediment (OU2). Site inspection 
participants inspected the OU1 capped area and the monitoring locations. There were no signs of erosion or ruts 
on the capped area. Some sections of the perimeter fence and some of the fences surrounding monitoring wells 
have vegetation and trees growing on and through them. 
 
Site inspection participants observed that the chain link on the entrance gate had been repaired temporarily with 
cable ties and the gate had a new chain for locking. The TCEQ project manager explained that someone had 
recently cut the previous chain, and that someone had cut a hole in the gate; a permanent gate repair is planned. 
Site inspection participants observed that the adjacent property with the submerged former sand pit (northeast of 
the Site) was recently logged and cleared of vegetation, and a section of the hog wire fence was removed between 
the Site and that property. The TCEQ project manager indicated that surface water and sediment monitoring 
location SW-3/SD-3 is no longer marked; trees and brush were pushed into the flooded sand pit at that location 
during the logging and clearing activities. Participants located all wells, most of which were locked and 
surrounded by locked fences. Not all monitoring wells were labeled legibly. Following the inspection, participants 
visited nearby residents for interviews. Site photographs and the inspection checklist are provided in Appendix D 
and Appendix E, respectively. 
 
As part of the site inspection, EPA’s contractor visited the Site’s information repository (Highlands Public 
Library – Stratford Branch, at 509 Stratford Street in Highlands, Texas) to determine whether site documents are 
available for public viewing. The library has paper copies of the Site’s 1983 Feasibility Study and 1983 Site 
Inspection Report, and a compact disc sent by EPA in 2019 with documents dated 1978 to 1987. EPA will update 
the library with more recent documents. 
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V. TECHNICAL ASSESSMENT 
 
QUESTION A:  Is the remedy functioning as intended by the decision documents? 
 
Question A Summary: 
The OU1 source control remedy has been implemented and is functioning to minimize human contact with waste 
material and eliminate contaminated surface water runoff into adjacent surface waters. However, the limited 
existing surface water monitoring data suggest that the OU1 source control remedy may not be achieving the 
remedial action objective of controlling off-site migration of wastes by subsurface pathways to mitigate future 
environmental impacts on surface waters and groundwater. In accordance with the OU1 ROD, the remedy 
included excavation of waste material and contaminated soil to an approximate depth of 8 feet below ground 
surface and disposal at an off-site hazardous waste facility, backfilling of the excavated area with clean soil, 
establishing vegetation, and installation of a security fence. However, soil contamination remains below 8 feet. 
Site vegetation is well established and maintained by ongoing O&M activities at the Site. The entrance to the Site 
is gated and locked. Warning signs are posted. During the FYR site inspection, several monitoring wells were not 
locked. In addition, due to neighboring property development, surface water and sediment monitoring location 
SW-3/SD-3 was not accessible from June 2022 until May 2023. TCEQ re-established access to this monitoring 
point and collected a sample in May 2023; the results were not available for this FYR.  
 
The OU2 remedy included long-term monitoring of the surface environment (i.e., surface water and sediment) and 
groundwater to determine potential impacts on potential receptors and to evaluate the need for groundwater 
corrective action at the Site. The state O&M contractor has conducted water and sediment sampling semi-annually 
since 2011. The groundwater data collected during this FYR period indicate groundwater contamination remains 
in the upper aquifer and concentrations suggest that remaining source material continues to affect the upper 
aquifer. Monitoring well UA-12 is located farthest downgradient under some flow conditions and has the highest 
concentrations for both benzene and arsenic. This well is upgradient of the former sand pit. The former sand pit 
property is currently being developed; the planned future use is not known. In the middle aquifer, limited 
contamination was detected primarily in two wells, MA-03 and MA-06. Most recently, benzene exceeded its PCL 
in middle aquifer well MA-06 by an order of magnitude in 2020. In 2021, concentrations in both the upper and 
middle aquifers decreased. During this FYR period, there were no PCL exceedances in the deep aquifer.  
 
Lead and benzene were detected in surface water above one or more standards during this FYR period, including 
surface water in the former sand pit on property adjacent to the Site that is apparently undergoing development.. 
Lead exceeded the human health surface water risk-based exposure limit and ecological surface water benchmark 
for freshwater chronic exposures. Benzene exceeded the human health surface water risk-based exposure limits. 
The surface water exceedances were noted in all three sampling locations. In the most recent sampling from June 
2022, concentrations for all locations were below the laboratory detection limits. There were no exceedances of 
the benzene ecological surface water benchmark for freshwater chronic exposures during this FYR period. The 
previous FYR report indicated that recreation in the former sand pit may be occurring indicating a potential for 
human exposure to contaminated surface water. For sediment, there were no criteria exceedances during this FYR 
period. Once the May 2023 surface water and sediment sampling results are available, they will be provided to the 
new owner of the adjacent property including the former sand pit. The owner of that property will also be notified 
of additional sampling results from this FYR period showing exceedances of lead and benzene in surface water of 
the former sand pit (SW-03). 
 
Due to the presence of contaminants above the PCLs in an upper aquifer monitoring well at the site boundary, the 
extent of the contaminated groundwater is not fully defined. Currently, there are no monitoring wells located off-
site and more comprehensive sampling of surface water in the former sand pit has not occurred. Therefore, for the  
 
OU2 remedy, additional assessment is needed to characterize the potential site contaminant migration to surface 
waters and groundwater and determining potential impacts on potential receptors.   
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EPA drafted a deed notice in 2007 that was not filed. Institutional controls need to be re-evaluated for the Site to 
ensure long-term protectiveness.   
 
QUESTION B:  Are the exposure assumptions, toxicity data, cleanup levels and RAOs used at the time of the 
remedy selection still valid? 
 
Question B Summary: 
Cleanup levels and RAOs remain valid. However, some exposure assumptions have changed. While toxicity data 
and risk assessment methodology have been updated since the remedy was selected, these do not impact the 
protectiveness of the cleanup levels.  
 
The OU1 and OU2 RODs did not identify numeric cleanup goals for soil, groundwater, surface water or sediment. 
Current groundwater monitoring efforts compare groundwater to current Texas PCLs and compare surface water 
and sediment to current TRRP values. 
 
The OU2 ROD identified MCLs as ARARs for the middle and deep aquifers. Annual monitoring reports continue 
to compare groundwater sampling results to TRRP Tier 1 PCLs. PCLs and MCLs are currently equivalent for 
COCs at the Site. Clean Water Act water quality criteria were identified as surface water ARARs in the 1984 and 
1987 RODs. Surface water is currently compared to TRRP Tier 1 groundwater PCLs and human health surface 
water risk-based exposure limits as well as surface water freshwater chronic benchmarks. Sampling and 
monitoring plans should be updated to clarify appropriate site action levels, as identified in the RODs, to evaluate 
groundwater, surface water and sediment analytical results. 
 
Vapor intrusion to indoor air was not considered as a potential exposure pathway in either ROD for the Site. 
Current groundwater contamination data are not available to evaluate potential off-site vapor intrusion impacts. 
The maximum benzene concentration in the upper aquifer during this FYR period was observed in the farthest 
downgradient well, UA-12 (69 mg/L). This well is also closest to the recently observed development at the former 
sand pit property. Utilizing EPA’s Vapor Intrusion Screening Level Calculator (VISL), the predicted vapor 
intrusion risk is well above EPA’s acceptable cancer risk range and noncancer hazard quotient (Table 6). The Site 
and the adjacent properties are not currently in use. On site use is not likely because it is in the 10-year floodplain 
although the property owner has expressed interest in selling the Site property for development. The adjacent 
property with the former sand pit is currently under development. 
 
Table 6: Vapor Intrusion Screening Risk Results – UA-12 

Maximum Benzene 
Concentration at UA-12 

(mg/L) 

2023 VISL Calculatora 

Residential Exposure 
(average groundwater temperature 25o Celsius) 
Cancer Risk Noncancer HQ 

69 (2018) 4 x 10-2 500 
Notes: 
a. VISL calculator at: https://www.epa.gov/vaporintrusion/vapor-intrusion-screening-level-calculator 

(accessed 1/10/2023). 
Bold = noncancer HQs exceeds 1.0 or the cumulative cancer risk exceeds 1 x 10-4. 
HQ = noncancer hazard quotient 

 
The current extent of the groundwater contamination in the upper aquifer and the potential for vapor 
intrusion for nearby properties needs to be evaluated. The vapor intrusion evaluation should focus on the 
planned redevelopment of the former sand pit property. QUESTION C:  Has any other information come to 
light that could call into question the protectiveness of the remedy? 
 
Previous site documents indicate the area immediately surrounding the Site receives its drinking water from the 
municipal water supply. Based on this FYR’s review of Texas Water Development Board well databases, the 
closest private well is about 2 miles northeast of the Site. However, this FYR contacted the Harris County Water 

I 
I 
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Control & Improvement District #1 (HCWCID #1) and staff indicated that the area immediately surrounding the 
Site is not within their service district. After further discussion, it was learned that several homes along Clear 
Lake Road near the Site are serviced by HCWCID #1 even though they are west of the service boundary shown 
on the HCWCID #1 website; however, the Baytown Boat Club and Red Ear River Boat and RV Park are not 
serviced by HCWCID #1. It is unclear where the boat club and RV park receive drinking water since they are not 
serviced by public water and do not appear to have a private well. The source of drinking water for these two 
properties as well as the residential properties along Clear Lake Road should be verified with a well survey.  
This Site is not located within an environmental justice (EJ) impacted community. The EJ Screen report was run 
on February 7, 2023, using a 1-mile buffer around the Site (see Appendix H). None of the 12 environmental 
justice indexes exceeded the 80th percentile threshold denoting an EJ community. The highest reported index 
from the EJ Screen report was the EJ Index for Superfund Proximity at the national level (76th percentile). 
 
In 2022, a screening level assessment of the potential for climate change to affect the protectiveness of the remedy 
was completed. The Site has a current elevation of 5 to 10 feet above sea level, has subsided at least 2.4 feet since 
1964, and is in a 10-year flood plain. The screening level assessment found that the site has high vulnerability to 
heavy precipitation, inland flooding, sea level rise, hurricane storm surge and wildfire.  
 

 
VI. ISSUES/RECOMMENDATIONS 
 

Issues/Recommendations 

OU(s) without Issues/Recommendations Identified in the FYR: 

None 
 

Issues and Recommendations Identified in the FYR: 
 

OU(s): 1, 2 Issue Category: Other 

Issue: This site is located within the 10-year floodplain and protectiveness of the remedy 
may be vulnerable to potential impacts of climate change.   

Recommendation: Complete a climate vulnerability assessment to determine if 
changes in climate may affect remedy protectiveness and whether adaptation measures are 
required to ensure remedy protectiveness. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight 
Party/Support 

Agency 

Milestone Date 

No Yes EPA TCEQ 5/31/2027 
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OU(s): 1, 2 Issue Category: Institutional Controls 

Issue: The OU1 and OU2 RODs did not require institutional controls. However, soil 
contamination remains below 8 feet and groundwater concentrations exceed in the upper 
and middle aquifers.   

Recommendation: Determine the need for institutional controls and implement the 
institutional controls, as appropriate. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight 
Party/Support 

Agency 

Milestone Date 

No Yes EPA TCEQ 5/25/2025 
 

OU(s): 2 Issue Category: Remedy Performance 

Issue: During this FYR period, surface water concentrations from three locations were 
detected above both human health and ecological standards. In June 2022, concentrations 
were not detected above the laboratory detection limit for all three locations. 

Recommendation: Collect additional surface water and sediment samples (including 
background samples) to determine if the contaminated upper aquifer is impacting areas 
beyond the Site. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight 
Party/Support 

Agency 

Milestone Date 

No Yes EPA TCEQ 5/25/2025 
 

OU(s): 2 Issue Category: Remedy Performance 

Issue: Groundwater contamination remains in the upper aquifer and concentrations 
suggest that remaining source material continues to affect the upper aquifer. Upper aquifer 
monitoring well UA-12 has the highest concentrations of arsenic and benzene and is at the 
site boundary. In the middle aquifer, limited contamination in excess of PCLs was 
detected in two wells.  

Recommendation: Evaluate the current extent of contamination in the upper aquifer 
and determine impacts to long-term protectiveness. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight 
Party/Support 

Agency 

Milestone Date 

No Yes EPA TCEQ 5/25/2025 
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OU(s): 2 Issue Category: Changed Site Conditions 

Issue: The adjacent property, including the former sand pit, is currently being developed. 
The upper aquifer groundwater contamination is not delineated and may extend onto this 
property. A vapor intrusion screening-level assessment indicates the potential for vapor 
intrusion on this property.  

Recommendation: Determine whether the Site poses a vapor intrusion concern for 
nearby properties with a focus on the planned redevelopment of the former sand pit 
property. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight 
Party/Support 

Agency 

Milestone Date 

No Yes EPA TCEQ 5/25/2025 
 
OTHER FINDINGS 
 
Several additional recommendations were identified during the FYR. These recommendations do not affect 
current and/or future protectiveness. 
 

 Update the Site’s Sampling and Analysis Plan to clarify the appropriate criteria for groundwater, surface 
water and sediment.  

 Label all site monitoring wells. 
 Conduct a well survey to determine if properties near the Site are using private well water. 

 
 

VII. PROTECTIVENESS STATEMENTS 
 

Protectiveness Statement 

Operable Unit: 
1 

Protectiveness Determination: 
Short-term Protective  

Protectiveness Statement: 
The remedy for OU1 is currently protective of human health and the environment. The OU1 remedy included 
excavation of waste material and contaminated soil to a depth of 8 feet below ground surface and disposal at an 
off-site hazardous waste facility, backfilling of the excavated area with clean soil, establishing vegetation, and 
installation of a security fence. However, for the remedy to be protective in the long term, the following actions 
need to be taken to ensure protectiveness: complete a climate vulnerability assessment to determine if changes in 
climate may affect remedy protectiveness and whether adaptation measures are required to ensure remedy 
protectiveness and determine the need for institutional controls and implement the institutional controls, as 
appropriate. 
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Protectiveness Statement 

Operable Unit: 
2 

Protectiveness Determination: 
Short-term Protective  

Protectiveness Statement: 
The remedy for OU2 is currently protective of human health and the environment. The OU2 remedy was a “no 
further action” remedy with long-term monitoring. For the remedy to be protective in the long term, the 
following actions need to be taken to ensure protectiveness: collect additional surface water and sediment 
samples (including background samples) to determine if the contaminated upper aquifer is impacting areas 
beyond the Site and take appropriate measures to ensure protectiveness; revisit the draft institutional control 
instrument to ensure long-term protectiveness; evaluate the current extent of contamination in the upper aquifer 
and determine impacts to long-term protectiveness; continue to monitor and evaluate contaminants of concern in 
the middle and deep aquifer and determine impacts to long-term protectiveness; determine if the site poses a 
vapor intrusion concern for nearby properties.  

 

Sitewide Protectiveness Statement 

Protectiveness Determination: 
Short-term Protective 

  

Protectiveness Statement: 
The Site remedy is currently protective of human health and the environment. For the remedy to be protective 
over the long term, the following actions need to be taken to ensure protectiveness: complete a climate 
vulnerability assessment to determine if changes in climate may affect remedy protectiveness and whether 
adaptation measures are required to ensure remedy protectiveness; collect additional surface water and sediment 
samples around the Site to determine if the contaminated upper aquifer is impacting areas beyond the Site; 
determine the need for institutional controls and implement the institutional controls, as appropriate;  evaluate the 
current extent of contamination in the upper aquifer and determine impacts to long-term protectiveness; and 
determine if the site poses a vapor intrusion concern for nearby properties. 

 
 
VIII. NEXT REVIEW 
 
The next FYR Report for the Highlands Acid Pit Superfund site is required five years from the completion date of 
this review.
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APPENDIX B – SITE CHRONOLOGY 
 

Table B-1: Site Chronology 
 

Event Date                        
TCEQ (formerly TDWR) received a telephone complaint concerning the 
Site 

May 1978 

TDWR analysis of sludge, sediment and stormwater samples found low pH, 
concentrations of metals, high chemical oxygen demand and high total 
organic carbon 

September 1978 

TDWR analysis of groundwater samples found VOCs and heavy metals October 1981 
EPA proposed the Site for listing on the NPL June 1982 
EPA and TCEQ entered into a Cooperative Agreement for a state-led 
remedial investigation and feasibility study  

September 1982 

EPA finalized the Site’s listing on the NPL September 1983 
State-led Site Investigation Report indicated extensive contamination of site 
media with heavy metals and VOCs 

December 1983 

State completed the Site’s Remedial Investigation/Feasibility Study Report December 1983 
EPA finalized the ROD for OU1 June 1984 
EPA finalized the ROD for OU2 June 1987 
TCEQ conducted O&M activities at the Site July 1988 to July 1996 
TCEQ assumed responsibility for 30 years of O&M activities at the Site June 1993 
EPA and TCEQ agreed on a revised well development plan, which proposed 
10 more monitoring wells with a revised monitoring strategy and an 
expansion of the sampling analysis program 

May 1996 

EPA completed the Site’s first FYR Report June 1996 
EPA contractor conducted more groundwater sampling activities at the Site April 1997 to December 1999 
TNRCC completed the Site’s revised O&M Plan September 2001 
EPA completed the Site’s second FYR Report September 2002 
EPA completed the Site’s third FYR Report September 2007 
TCEQ selected URS as the Site’s O&M contractor 2011 
URS completed the Site’s O&M Plan September 2011 
EPA completed the Site’s fourth FYR Report September 2012 
EPA completed the Site’s fifth FYR Report May 2018 
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APPENDIX C – PRESS NOTICE

Highlands Acid Pit Superfund Site 
Public Notice 

U.S. Environmental Protection Agency, Region 6 

The U.S. Environmental Protection Agency Region 6 (EPA) 
will be conducting the sixth five-year review of remedy 
implementation and performance at the Highlands Acid Pit 
Superfund site (Site) in Highlands, Texas. In the early 1950s, 
the Site received an unknown amount of industrial waste 
sludge, believed to be spent sulfuric acid, from oil and gas 

refining processes. Waste disposal activities contaminated 
the soil and groundwater with hazardous chemicals. Cleanup 
included the excavation and off-site disposal of hazardous 

soil, backfilling of the excavated area with clean soil , 
establishment of vegetation and installation of a security 
fence. The remedy also included monitored natural 
attenuation and institution controls. Site maintenance and 
groundwater monitoring are ongoing. The five-year review 
will determine if the remedies are still protective of human 

October 2022 

health and the environment. The five-year review is 
scheduled for completion in May 2023. 

The report will be made available to the public at the 
following local information repository: 

Highlands Public Library, Stratford Branch 
509 Stratford Street 

Highlands, Texas 77562 

Site status updates are avai lable on the Internet at 
https://www.epa.gov/superfund/highlands-acid-pit 

All media inquiries should be directed 
to the EPA Press Office at (214) 665-2200 

For more information about the Site, contact: 

Stephen Pereira/Remedial Project Manager 
(214) 665-3137 

or by email at pereira.stephen@e_pa.gov 

Adam Weece/Community Involvement Coordinator 
(214) 665-2264 

or l-800-887-6063 (toll free) 
or by email at weece.adam@epa.gov 
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Sitio Superfund Highlands Acid Pit 
Aviso Publico 

Region 6 de la Agencia de Proteccion Ambiental de los Estado Unidos 

La Region 6 de la Agencia de Proteccion Ambiental (EPA, 
por sus siglas en ingles) llevara a cabo la sexta revision de 
cinco afios de la implementacion y rendimiento del plan de 
limpieza del sitio Superfund Highlands Acid Pit (Sitio) en 
Highlands, Texas. A principios de la decada de 1950, el Sitio 
recibi6 una cantidad desconocida de lodos de desecho 
industrial, que se cree que era acido sulfurico gastado, de los 

procesos de refinacion de petroleo y gas. Las actividades de 
eliminacion de desechos contaminaron el suelo y las aguas 
subterraneas con productos quimicos peligrosos. La limpieza 
incluy6 la excavaci6n y la eliminacion fuera del s itio de 
suelo peligroso, el relleno del area excavada con suelo 
limpio, el establecimiento de vegetacion y la instalacion de 
una cerca de seguridad. La accion correctiva tambien 
incluyo atenuacion natural monitoreada y controles 
institucionales. El mantenimiento del Sitio y el monitoreo de 
las aguas subterraneas siguen en curso. La revision de cinco 

Octubre 2022 

afios determinara s i las acciones correctivas aun protegen la 
salud humana y el medio ambiente. La revision de cinco 
afios esta programada para completarse en mayo de 2023. 

El informe se pondra a disposici6n del publico en el 
siguiente repositorio de informaci6n local: 

Biblioteca Publica de Highlands, Sucursal de Stratford 
509 Stratford Street 

Highlands, Texas 77562 

Las actualizaciones del estado del Sitio estan disponibles por 
Internet en https://www.epa.gov/superfund/highlands-acid-

!ili 

Todas las preguntas de los medios deben dirigirse a la 
Oficina de la Prensa se la EPA al (214) 665-2200 

Para obtener mas informaci6n sobre el Sitio, comuniquese con: 

Stephen Pereira/Gerente de Proyecto de Limpieza 
(214) 665-3137 

o por correo electronico a pereira.stephen@epa.gov 

Adam Weece/Coordinador de Participaci6n Comunitaria 

(214) 665-2264 
o 1-800-887-6063 (numero gratuito) 

o por correo electronico a weece.adam@epa.gov 
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APPENDIX D – SITE INSPECTION CHECKLIST 
 

FIVE-YEAR REVIEW SITE INSPECTION CHECKLIST 
 

I.  SITE INFORMATION 
 

Site Name: Highlands Acid Pit Date of Inspection: 12/05/2022 

Location and Region: Highlands, Texas, Region 6 EPA ID: TXD980514996 
Agency, Office or Company Leading the Five-Year 
Review: EPA Weather/Temperature: 80s, sunny 

Remedy Includes: (check all that apply) 
 Landfill cover/containment    Monitored natural attenuation 
 Access controls     Groundwater containment 
 Institutional controls       Vertical barrier walls 
 Groundwater pump and treatment 
 Surface water collection and treatment 
 Other: Surface water and sediment monitoring 

Attachments:  Inspection team roster attached   Site map attached 

II.  INTERVIEWS (check all that apply) 
1.  O&M Site Manager          

Name 
      
Title 

      
Date 

Interviewed   at site   at office   by phone    Phone:        
Problems, suggestions  Report attached:       

2.  O&M Staff                           
Name 

      
Title 

      
Date 

 Interviewed   at site   at office   by phone    Phone:        
 Problems/suggestions  Report attached:       

3. Local Regulatory Authorities and Response Agencies (i.e., state and tribal offices, emergency 
response office, police department, office of public health or environmental health, zoning office, 
recorder of deeds, or other city and county offices). Fill in all that apply. 

 
Agency TCEQ 
Contact Adam Weece 

Name 
Project 
Manager 
Title 

      
Date 

      
Phone 

Problems/suggestions  Report attached:       
 
Agency Harris County Pollution Control Services 
Contact Dr. Latrice Babin 

Name 
Executive 
Director 
Title 

12/19/2022 
Date 

      
Phone 

Problems/suggestions  Report attached:       
 
Agency       
Contact       

Name 
      
Title 

      
Date 

       
Phone 

Problems/suggestions  Report attached:       
 
Agency       
Contact       

Name 
      
Title 

      
Date 

      
Phone 

Problems/suggestions  Report attached:       
 

□ ~ 
~ □ 
~ □ 
□ 
□ 
~ 

□ □ 

- - -

□ □ □ -

□ 
- - -

□ □ □ -

□ 

-
- - -

□ -

-

□ -

-
- - - -

□ -

-
- - - -

□ -
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Agency       
Contact       

Name 
      
Title 

      
Date 

      
Phone 

Problems/suggestions  Report attached:       
 

4. Other Interviews (optional)   Report attached:       

     Residents 

      

III.  ON-SITE DOCUMENTS AND RECORDS VERIFIED (check all that apply) 

1. O&M Documents 

 O&M manual   Readily available  Up to date  N/A 

 As-built drawings  Readily available  Up to date  N/A 

 Maintenance logs  Readily available  Up to date  N/A 

Remarks:       
 

2. Site-Specific Health and Safety Plan  Readily available     Up to date      N/A 

 Contingency plan/emergency response plan
  

 Readily available  Up to date  N/A 

Remarks:       
 

3. O&M and OSHA Training Records  Readily available     Up to date      N/A 

Remarks:       
 

4. Permits and Service Agreements 

 Air discharge permit   Readily available  Up to date  N/A 

 Effluent discharge  Readily available  Up to date  N/A 

 Waste disposal, POTW  Readily available  Up to date  N/A 

 Other permits:        Readily available  Up to date  N/A 

Remarks:       
 

5. Gas Generation Records  Readily available     Up to date      N/A 

Remarks:       
 

6. Settlement Monument Records  Readily available     Up to date      N/A 

Remarks:       
 

7. Groundwater Monitoring Records   Readily available     Up to date      N/A 

Remarks:       
 

8. Leachate Extraction Records  Readily available     Up to date      N/A 

Remarks:       
 

9. Discharge Compliance Records  

 Air   Readily available  Up to date  N/A 

 Water (effluent)  Readily available  Up to date  N/A 

Remarks:       
 

10. Daily Access/Security Logs  Readily available     Up to date      N/A 

-
- - - -

□ 
□ -

□ □ □ ~ 

□ □ □ ~ 

□ □ □ ~ 

-

□ □ ~ 

□ □ □ ~ 

-

□ □ ~ 

-

□ □ □ ~ 

□ □ □ ~ 

□ □ □ ~ 

□ - □ □ ~ 

-

□ □ ~ 

-

□ □ ~ 

-

□ □ ~ 

-

□ □ ~ 

-

□ □ □ ~ 

□ □ □ ~ 

-

□ □ ~ 
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Remarks:       
 

IV.  O&M COSTS 

1. O&M Organization 

 State in-house  Contractor for state 

 PRP in-house  Contractor for PRP 

 Federal facility in-house  Contractor for Federal facility 

       
 

2. O&M Cost Records  

 Readily available  Up to date 

 Funding mechanism/agreement in place         Unavailable 

Original O&M cost estimate:         Breakdown attached 

Total annual cost by year for review period if available 

From:       
                          Date 

To:       
       Date 

      
Total cost 

 Breakdown attached 

From:       
                          Date 

To:       
       Date 

      
Total cost 

 Breakdown attached 

From:       
                          Date 

To:       
       Date 

      
Total cost 

 Breakdown attached 

From:       
                          Date 

To:       
       Date 

      
Total cost 

 Breakdown attached 

From:       
                         Date 

To:       
        Date 

      
Total cost 

 Breakdown attached 

 

3. Unanticipated or Unusually High O&M Costs during Review Period 
 Describe costs and reasons:        

V.  ACCESS AND INSTITUTIONAL CONTROLS    Applicable    N/A 

A.  Fencing 

1. Fencing Damaged  Location shown on site map       Gates secured       N/A 

 Remarks:       

B.  Other Access Restrictions 

1. Signs and Other Security Measures   Location shown on site map  N/A 
 Remarks: Warning signs in Spanish and English posted at site entrance and on fencing surrounding the 
Site. 

C.  Institutional Controls (ICs) 

-

□ ~ 

□ □ 
□ □ 
□-

□ ~ 

□ □ 
-□ 

- - - □ 

- - - □ 

- - - □ 

- - - □ 

- - - □ 

-

~ □ 

□ ~ □ 
-

□ □ 

-
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1. Implementation and Enforcement 
Site conditions imply ICs not properly implemented    Yes      No  N/A 

Site conditions imply ICs not being fully enforced    Yes      No  N/A 
Type of monitoring (e.g., self-reporting, drive by):       
Frequency:       
Responsible party/agency:       

Contact                         

 Name Title Date Phone 

Reporting is up to date  Yes  No N/A 

Reports are verified by the lead agency  Yes  No  N/A 

Specific requirements in deed or decision documents have been met  Yes  No  N/A 

Violations have been reported  Yes  No  N/A 

Other problems or suggestions:   Report attached 

 
 

2. Adequacy  ICs are adequate   ICs are inadequate   N/A 
Remarks: Draft deed notice has not been filed with the county. EPA and TCEQ will update the deed 
notice after determining if additional remedial action is needed.  

D.  General 

1. Vandalism/Trespassing  Location shown on site map   No vandalism evident 

Remarks:       

2. Land Use Changes On Site   N/A 

Remarks:       

3. Land Use Changes Off-site   N/A 
Remarks: The former sand pit area is being redeveloped and the vegetation has been cleared.  

VI.  GENERAL SITE CONDITIONS 

A.  Roads      Applicable     N/A 

B.  Other Site Conditions 

Remarks:       

VII.  LANDFILL COVERS      Applicable    N/A 

A.  Landfill Surface 

1. Settlement (low spots)  Location shown on site map  Settlement not evident 

Area extent:       Depth:       

Remarks:       
 

2. Cracks  Location shown on site map  Cracking not evident 

Lengths:       Widths:       Depths:       

Remarks:       
 

3. Erosion  Location shown on site map  Erosion not evident 

Area extent:       Depth:       

□ □ ~ 

□ □ ~ 

-

-

-

- - - -

□ □ ~ 

□ □ ~ 

□ □ ~ 

□ □ ~ 

□ 

□ ~ □ 

□ ~ 

-

~ 

-

□ 

□ ~ 

-

~ □ 

□ ~ 

- -

-

□ ~ 

- - -

-

□ ~ 

- -



 

D-5 

Remarks:       
 

4. Holes  Location shown on site map  Holes not evident 

Area extent:       Depth:       

Remarks:       
 

5. Vegetative Cover  Grass  Cover properly established 

 No signs of stress  Trees/shrubs (indicate size and locations on a diagram) 

Remarks:       
 

6. Alternative Cover (e.g., armored rock, concrete)  N/A 

Remarks:       
 

7. Bulges  Location shown on site map  Bulges not evident 

Area extent:       Height:       

Remarks:       
 

8. Wet Areas/Water Damage
  

 Wet areas/water damage not evident 

 Wet areas  Location shown on site map Area extent:       

 Ponding  Location shown on site map Area extent:       

 Seeps  Location shown on site map Area extent:       

 Soft subgrade  Location shown on site map Area extent:       

Remarks:       
 

9. Slope Instability  Slides  Location shown on site map 

 No evidence of slope instability 

Area extent:       

Remarks:       
 

B.  Benches   Applicable  N/A 
(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope in order 

to slow down the velocity of surface runoff and intercept and convey the runoff to a lined channel.) 

C.  Letdown Channels   Applicable  N/A 
(Channel lined with erosion control mats, riprap, grout bags or gabions that descend down the steep side 
slope of the cover and will allow the runoff water collected by the benches to move off of the landfill 
cover without creating erosion gullies.) 

D.  Cover Penetrations   Applicable  N/A 

1. Gas Vents  Active  Passive 

 Properly secured/locked  Functioning  Routinely sampled  Good condition 

 Evidence of leakage at penetration  Needs maintenance  N/A 

Remarks:       
 

2. Gas Monitoring Probes 

 Properly secured/locked  Functioning  Routinely sampled  Good condition 

 Evidence of leakage at penetration  Needs maintenance  N/A 

-

□ ~ 

- -

-

~ ~ 

□ □ 
-

~ 

-

□ ~ 

- -

-

~ 

□ □ -

□ □ -

□ □ -

□ □ -

-

□ □ 
~ 

-

-

□ ~ 

□ ~ 

~ □ 

□ □ 
□ □ □ □ 
□ □ ~ 

-

□ □ □ □ 
□ □ ~ 
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Remarks:       
 

3. Monitoring Wells (within surface area of landfill) 

 Properly secured/locked  Functioning  Routinely sampled  Good condition 

 Evidence of leakage at penetration  Needs maintenance  N/A 

Remarks: Some monitoring wells were not labeled. 
 

4. Extraction Wells Leachate  

 Properly secured/locked  Functioning  Routinely sampled  Good condition 

 Evidence of leakage at penetration  Needs maintenance  N/A 

Remarks:       
 

5. Settlement Monuments  Located  Routinely surveyed  N/A 

Remarks: Benchmarks were surveyed in 2018. 
 

E.  Gas Collection and Treatment               Applicable    N/A 

F.  Cover Drainage Layer   Applicable  N/A 

G.  Detention/Sedimentation Ponds  Applicable   N/A 

H.  Retaining Walls   Applicable  N/A 

I.  Perimeter Ditches/Off-Site Discharge   Applicable  N/A 

VIII.  VERTICAL BARRIER WALLS         Applicable     N/A 

IX.  GROUNDWATER/SURFACE WATER REMEDIES     Applicable       N/A 

A.  Groundwater Extraction Wells, Pumps and Pipelines   Applicable  N/A 

B.  Surface Water Collection Structures, Pumps and Pipelines  Applicable  N/A 

C.  Treatment System   Applicable  N/A 

D. Monitoring Data 

1. Monitoring Data  

 Is routinely submitted on time  Is of acceptable quality 
 

2. Monitoring Data Suggests:  

 Groundwater plume is effectively contained   Contaminant concentrations are declining 
 

E.  Monitored Natural Attenuation 
1. Monitoring Wells (natural attenuation remedy) 

 Properly secured/locked  Functioning  Routinely sampled  Good condition 

 All required wells located  Needs maintenance  N/A 

Remarks: Wells appear to be in good condition. All wells are surrounded by locked fences. Most well 
caps were also locked, although several wells did not have locks at the time of the inspection. Most wells 
were labeled. Some were weathered and difficult to read.  

 

X.  OTHER REMEDIES 
If there are remedies applied at the site and not covered above, attach an inspection sheet describing the physical 
nature and condition of any facility associated with the remedy. An example would be soil vapor extraction. 

-

~ ~ ~ ~ 

□ □ □ 

□ □ □ □ 
□ □ ~ 

-

□ □ □ 

□ ~ 

□ ~ 

□ ~ 

□ ~ 

□ ~ 

□ ~ 

~ □ 
□ ~ 

□ ~ 

□ ~ 

□ ~ 

□ □ 

~ ~ ~ ~ 

~ □ □ 
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XI.  OVERALL OBSERVATIONS 
A. Implementation of the Remedy 

Describe issues and observations relating to whether the remedy is effective and functioning as designed.  
Begin with a brief statement of what the remedy is designed to accomplish (e.g., to contain contaminant 
plume, minimize infiltration and gas emissions). 
The remedy includes soil excavation (to 8 feet below ground surface) and off-site disposal (OU1) and 
groundwater monitored natural attenuation and surface water and sediment sampling. Monitoring is 
ongoing. There have been detections and cleanup goal exceedances in the middle aquifer and detections in 
the deep aquifer. COC concentrations in the upper aquifer remain well above PCLs. These conditions 
indicate that there may be remaining source area that continues to contaminate groundwater on site. There 
is no exposure on site since the groundwater is not in use on site; this FYR recommends a well survey to 
confirm that groundwater is not used off site. Institutional controls were not required by site decision 
documents but should be implemented to prevent certain land uses and groundwater use. A draft deed 
notice has not been filed. EPA and TCEQ will update the deed notice and file it.  

B. Adequacy of O&M 
Describe issues and observations related to the implementation and scope of O&M procedures. In 
particular, discuss their relationship to the current and long-term protectiveness of the remedy. 
TCEQ conducts O&M activities, which include semi-annual groundwater, surface water and sediment 
monitoring, site security and cover maintenance (including mowing). Generally, O&M activities are 
conducted as appropriate.  

C. Early Indicators of Potential Remedy Problems 
Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high 
frequency of unscheduled repairs that suggest that the protectiveness of the remedy may be compromised 
in the future.    
None at this time. 

D. Opportunities for Optimization 
Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy. 
None at this time. 
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APPENDIX E – REMEDIAL ACTION AND SITE INSPECTION PHOTOS 
 
After Cleanup 

  
Gated entrance to the Site, circa 2001 

  

. 
• • °#.., 

.; : ·:-.,-~~~-~ 
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Site Inspection Photos: December 2022 
 

 
Gated site entrance 

 

 
Fenced monitoring wells on site 
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Unlocked monitoring well DA-05 

 

 
Unlocked monitoring well DA-06 
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Monitoring well UA-15 

 

 
Monitoring well, with the Grennel Slough in background 



 

E-5 

 
Monitoring well MA-03, with signage for surface water sampling location SW-1 

 

 
Cleared vegetation near the former sand pit 
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Surface water sampling location SW-2 

 

 
Monitoring well UA-10 



 

E-7 

 
Mowed cover area 
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APPENDIX F – DATA REVIEW FIGURES AND TABLES1 
Figure F-1: Site Map2  

 
 

 
1 All figures and tables are from the Annual Groundwater Monitoring Report, November/December 2021 and June 2022 Sampling Events 
2 Part of the hog wire fence was removed during the clearing of the adjacent property (see Figure 3 for the current extent of fencing) 
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Figure F-2: Upper Aquifer Potentiometric Surface Map – June 2022 
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Figure F-3: Middle Aquifer Potentiometric Surface Map – June 2022 
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Figure F-4: Deep Aquifer Potentiometric Surface Map – June 2022 
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Figure F-5: Upper Aquifer Benzene and Arsenic Concentrations – June 2022 
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Figure F-6: Surface Water Benzene Concentration – November/December 2021 
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Table F-1: Upper Aquifer Groundwater Monitoring Results  
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Ma-cury 0,0020 <0.000042 <O 000042 '-0.0000◄2 .:o 000042 <0.000042 ..:o.COOJ42 <0.00004:! <0.000040 0.000053J -:0.0000400 <O.OCIOl400 0,00009 J 

SetenlUM 00!10 0.0795 0.01.46 0.0151 0.01l8 0.01l1 0.0582 0.0291 0..0461 0.0076 0..111 0.164 O.OOUJ 

Silver 0.12 <O.COOO <ODDDOO <O 00080 <0,00000 <O 00000 (0.00060 <0.0016 <0 0018 (0 000058 <0.00000 <0.00000 <O 00080 
OTHER 
Sulliile NA B,!00 2,7◄0 31< 1,eeo .. 1,9-10 e .230 1 .,. a.soo 12.()C(J 12,800 2, 

Total Oi'='6Cltved Sdlds NA 12,200 7,300 8280 6,400 .. 13,800 13,900 ,_..., 10,000 15,600 10,400 410 

m~PTMr1 UA-10 

RMICllentlilt Pet&• HAP-UA10-IOO HAP.UA I0- 110 HAP.UM0-120 HAP-UA10-130 HAP-UA10-140 HAP-UAI0-150 HA.P-UA10-1el0 HAP-UAl 0-161 HAP.IJA10-170 I HAP-tJAI0- 180 
iOUP) 

HAP-UAt0-190 
Sample ID ".-,G'NrG 12117/2015 &r.3012016 11f30/2016 617(2017 12/2112017 06,'13'2013 12/181":2018 12/191'2018 61'19/19 12/1&'19 

tiAP.UAl0-161 
6124l.20 

Sample Date mgll M$15,120a:Z7· 12 HS 1G07001~17 HS11312007'J-11 MS170605e&-HJ; HS171:2'1222-0S t-1$ 18060737-04 HS1812'1234-02 HS1812 123+-03 HS1906102+-o.! HS1912'1142•06 12/1! 110 HS20061381--01 
hb Sal't'I le 10 HS1912 l142-07' 

AAALYTE 
VOLATILE ORGANIC COMPOUNDS 
jrng,'l l 

"""""' 0005 , .. 0.079 0.11 .... 0.15 ,., ,_, ,.. .., 1.1 4 .7 ... 
Ettryt;amzen• 0 .70 <0.0030 U <O.OOOOO U <0.00030U <0,00030 U <0.00030 U <0,001:SU <0,007:S u <0.007:S u <OOOlS u <0.0030 u <0.0000 u <0.0030 u 
rotuane 1.0 0.013 -<O.OCXY.i!O U <O.CJ0:)2() U <CJ.00020U <0.000-lOU <0.0010 U <0,0()!,() u '°-"""' u <0.0010 u 0.02 0 .012 0.0 2 
X';ier.es IDl:d 10 0.027 J <0.00050 U <0.00030 U 0.00066J I <0.00030U ,c;Q.0015U I <0.0075 UI <0.0075 UI 0.0066 0.033 0.021 I 0.038 

SEMI-VOLAT1LE ORGANC COMPOUHOS 

Phtool 7.5 0.00028 <0.000035U 
<0.000035 UJL• <Oc:.oo::i:35 UJL• <O 00003S UJL• 0.0001!11 JL• 

0 .007! 0.0023 0.0098 0.014 0.01 0,0098 
MS/50 SUR LCS SUR.MS /SC 

P:,ridino 0024 0.020 
<0.000030 UJL· 

0,0.25J L-MSISO 
0.0057' JL• 

0.0031 J L-LCS 
O.<M9 Jl• 

0,02:2 0,029 0.0031 0 ,03 0 ,0?5 0,0026 
MSISO SUR,MS/$0 LC.S,MSJSD 

METALS ~ 

Arsenic 0.010 0.0339 
0.00941 UH• 

0 .00734 0.00815 0 .00603 0.0120 0.0347 0.0348 0.026 0.0975 0 .111 0.128 
MB,RB 

B"1UM 2.0 0.0603 0.0$8$ 0.0808 0.0805 0 .110 0.128 0.05'14 0.101 0.003 0.10S 0,205 0.268 
~miurn 0.0050 0.00:201 J 0.000342J <0.000200V <0.0002CIOU <0000200U <0.000200 U 0.001!5 J 0.001 6.e J 0 .000596 J 0.00298 O.OO.SG1 0.00363 

Chromiwn 0.10 0.2.U 0.019!i 0,(1161 0.021◄ 0.009GSI 0.0276 O.t92 ,,,.. 0.13 0.355 0.-474 0.◄57 

""" 0 .015 -:000600 U 0.0119 0.00785 0.0105 0 .00871 0.0122 o.oon 0.01&9 0.01)6.41 0,0 4&5 o.1oe 0,'872 

M""",y 0,00,0 <O.OOOO+ooU 0.000046 J <0.0000300 U <0 OOD0300U 0.0000S30 UH-f;1!! 
0.0000300 UH-

0.000041 J 0.000084 J <0,0000300 u 0.000048 J 0.000069 J <0.0Xl0300 u ,.. 
S11':.-iium 0 .050 O.OS35 0.0022J 0.0061n UH-CCB 0.0CM32 J 0.0126 0.00892 0.0452 0.0332 0.0194 0.163 0 .132 0.147 

Sifv@t 0 .12 ~ OOIDOU <0.00D2DOU -=o.0002oou <0.00020U <CHXJ0200U •=0.000200 U -::0.000200 u <O.Coo:200 u <0.000200 u 0.000542 J 0.00123 J 0.00141 J 
OTHER 
S utt.ite N. ~140 53.$ 1,.0 2'2 , .. 1110 ,330 ~120 4830 8550 6170 ae,o 
T<itill Oi~..ct-,"C<f SCNCI.; NA 10200 528 24$0 ... 1020 2700 8370 7980 9430 15300 11000 14700 



 

F-9 

TRRPTter 1 UA-10 UA-11 

RM1cklntJIII PCt6' HAP-UA t0-200 
(OUP) 

HAP-U.&.10-210 H -'PJJA 10-220 HA.P-UA10-230 l'il\POM-UA-11 HAPOM-UA-11-0 HAP..UA11·070612-0 HAP-UA1 1-112812-D 
(CUP} 

Sample ID G~'G'/1/r& 11118/20 
HAP.UA10-200 

6(17/21 12/112"1 6115122 OSIU512t111 11'17/201 1 07/06/2012 11/2912012 HAP-UA11-112912-1 H-'P-uA11-062013-0 
SEl'rlpleDate 

mgll H52(]110978'-17 11/l8/20 HS21061020-04 HS21120188--01 H 522060975-06 110822S-07 111H3S0-13 1207230-07 1211 1017-15 
11'20/2012 0&201'2013 

lllb Sam I@ 10 HS20 l10079--1S 12111011-te 130&M1-2'3 

ANALYT! 

VOLATILE ORGANIC COMPOUNDS 

1"'9'L' 

"""""' 0005 17 13 0.05 0.11 ,., " .. •• .. 55 41 
Eth',/beruene 0 .70 <0,0030 u 0.OOS9 J <0,00030 u <0,00030 u < 0.00030 u <0.00010 <0,010 <0.030 <0 .. 030 <0,030 <0.015 
Taluene 1.0 0.031 J l-f D 0.022 J~fD <0.00020 u ,,;'.Q_OO(l:2(1 u 0.00035 J 0.16J 0.11 O.OODJ 0.073 J 0.084J 0.080 
X'l1enes tot• ,o 0.05 0 .. 052 <0.00030 u <O 00030 u o.oou 0.76J 0.S2 0.33 0 .. 39 0 .. 42 0.430 

SEMI-V'Ol.ATILE ORGANC COMPOUNDS 

Phiir<OI 7.3 0.025 J L-LCS.FO 0.017 Jl·LCS FO -.o.00!l035 u -.: 0 .000035 u 0.00025 0.027 0.22,1" 0.31.r 0.17JL• 0.24 JL• 0.39JV 

J L-LCS. Jl·LCS. O.OOS< J L-LCS <0.000030 u 
P~ine 0024 0.022 MS/SO FD 0,015 r.1SISO,FD <O.OOOOlO u 0.047 .Y 0.023 J • 1.5.Y 0,022 JL• o.o~ JL• 0,53 

UETA,LS 'L 

Arsenic o.o,o 0.164 J HO 0.116 JI-FD 0.00863 UH-RB 
0.0144 0.0104 

0 .242 0.146 0.151 0.188 0.217 0.223 

B:irrium 20 0.27 J HC 0.177 JI-FD 0.0922 UH-RB 0.0341 0.0791 0.0323 J 0,0573 0.0257 0,026-4 0,0271 0.0290 J 
Cadmium 00050 0.0057 JHO 0.003SI! <0.00:)200 u < 0.0002'00 u <:0.000200 u 0.0188J 0.0122 0 .&141 0 .. 0171 O.OHM 0.01e8J 

ct.om"'" 0,10 0.729 0.562 0.00668 
0.0077:) 0.0104 

0.913 0.711 0.825 o.m 0.133 0.125 

l .. d o.o,s 0.102 J t-FO o.os1n JI-FD 0,00818 0.00359 0.00236 0.0711 0.0708 0.0590 0,0799 o ..... 0,0610 

Mercury 0.0020 <-0.0CXX',300 u <0.00CI0300 u <0.0000300 u 0.0000350 J < 0.0000300 U <O.C00042 0.0000580J 0.0000440 J 0.0000710J 0.0000720J 0 .. 0000640 J 

Selenillffl 0060 0.11115 0.18 0 .. 00144 J 
0.00308 0.0044> 

0 .129 0.03.50 ...... 0 .. 0610 o.oe.M 0.0897 

Sl!ve< 0.12 0.0013 J 0.000761 J <0.000200 u < 0.000200 u -.0.000200 u <O.ooe-0 <0.00080 --:0.00t~ -.o.oooao -.o.CXJ080 <-0 .. 0080 
OTHER 
Sula.ta "" 15700 JI-FD 11100 JI-F-D 118 400 .,. 1 7.700 w.ooo 14.i'OO 18.9CO 19,i'OO 9.00D 

Tota DiMotv-.6 S'6:ls "" 31300 .,, 1410 ,.,. 
31 700 39,900 33,500 26.500 3S,100 25,700 2-4100 

l'RRPTler1 UA-11 

Rffld!l'IUIM PCli:' KA.P.VA11•JVL2Q14 HAP.U" 11-oeo H~P..UA 11 •000 
(DJP) 

HAP.UAl1•100 liAP..\JA1t-110 HAP-1.JA.1 H20 
(ilU?) 

HAP•UA1 1•130 ~P-uAll-1◄0 H-'iP-vA1t-150 
( OUP) 

Sa,np!e ID r-1,GW,. HAP-UA 11•t~OV2013 
0711112014 1 1/1412014 S/141:2015 

HAP..UA.i 1~1 
12/18120; S e.is~,e 12/11201(1 

HAP.UAI 1• 1?1 
61812017 1:2/21/2017 06/1412018 

HAf'>-UA11-1!51 
S31;'np!e Dal!-

mg/L 
02J20/2014 

14070538-20 f4 110545-t 7 15050670-1$. 
5/1412015 

HSl5i20828 -05 HS1607001Sil•23 HS1612D073-t5 
1211'2016 

HS17000S88·22 HS17121222-0Q HS18060737•08 
06/14!2016 

lab SiJ111 le ID 14021012-17 1500067~ 19 H$1$l200?3-l6 HS18060737-0Q 

AHA1.YTE 
VOLATILE O RGANIC COilPOUNDS 

l~ll 
ernz~• 0005 5() •• 26 2.2 2.2 I " 41 4.-4.N.f'D I 11..l•flO I , .. ,. .4Sil..l•FD I 13 J l_,D 
Elh~enzene 0.70 <0 01!5 <0 .. 0 15 <0.0 15 <O D030 <()0030 <0.0030U .;'.003QU <0 .. 0030 U <0 .. 0030 U ,,;'.Q 0030U <0.0030U <030U <O OOO U 
TalUo!nl!! 1 D 0.000 0.075 0.051 <0.0020 <0.0020 0.082 0.058 J 0.0064 J t--FD 0,017 JI-FD 0,012 0.0S2 <0.20 U 0.031 J 
Xvtenes~ tol&I ,o 0.4 70 0.41 <0 .. 025 <:0.0050 <0.0000 0.48 O.ZZJ 0.037 J I.FD 0.11 JI-FD 0.067 0.34 O.MJ 0.18 

SEMI-VOLATILE ORGANC COMPOUNDS 

Phond 7' .:0,00:002 0.093 J LY 
0 .. 033 JL- 0.00:55JL- 0.0031 Jl-

0.018 
0.18 JL- 0.0045 Jl- 0.038JL-

0,035 JL..SUR 0,022 JL-l.CS 
0.18JL- 0.073JL-

USiSO- SUR.US/SD.FD SUR.MS!SD.FO LCS.MSfSD MSISO,FD USiSO,FD MS/SD.FD MSfSD,FD 

P)Tidine 0024 o .... 1,1 JL• 0.12 J L-LCS, 0.018JL- 0.34 J L-
0.080 

0.18 Jl-
0.028 JL-MS!S0 0.032 JL-MS/S0 0.0058 0.0093 Jl-LCS 

0.18JL-LCS, 
0.12 JL-MSISO,FO 

US1SO" MSISD.'D MSJSD,FD LCS,MS!SD MS.'9O 

llcTA.LS 'I. 

A~ie 0 .. 010 0.188 0 .. 073 0 .. 08-46 O.Ot t JI--FD 0 .. 022 J I.FD 0 .. 102 0 .. 156 0..0104 J t.-FD 0.0320 J J.FD 0..0389 0..0334 o.nt.a.Fo 0.253Jl°FD 

D;mfium 2 D 0.0238 0.02<1 0.0Go2 0,081 JI-FD 0.12.A-FD 0.0399 0.158 0.0399 0,0,t(M 0.132 0.0246 0,426,.._FD 1,13JI-FD 
Ca:Qmtum O.OOW 0.015 0.0087 <0.00800 <O.OOOllO 0 .. 0019 J 0.0124 0.0189 0 .. 000665 .1-FO 0.00000 JI-FD 0.004"5 D.00318 0.0635 .. FO 0.0230JI-FD 

ct.om"'" 0.10 0,786 0.427 0.280 D,01.S .. -FD O.~Jl-l'D 0,3{12 0.410 0.01 12 JI-FD 0.0371 JI-FD 0.033 0.14.3 0,469.1-FD 0. 15-iJJ-FO 

""" 0015 0.0437 0.038 0.0134:J 0.001.S 0.0078 J l.fO 0.03115 J 0.0788 0.00273Jl..f"D 0.018tl Jl•FO o.02t11 0.0101 0.3-06 ... fD 0.13SIJJ.FO 

Mo=,y O.OC'20 <0.00:040 0.00012J ... o.000040 (0,0000~0 ,;.Q_CIOC040 <0.ocotHOO U 0.000046 J <0.0000300 U <O 0000300U .:;0,000030U O.OC00410UH-MB O.OOt'.lOS40UK- o 000045,-0 UH-r.ee 
MB 

S9"tJrtium 0050 0.1030 O.OO!W 0.0~28 0.0031S J I-FD 0.0068 0.04SS J 0.0194 
0.00374 UK- 0.00539UH-

D .. 0042!5 J 0.0S61S 0 .. 0413 JI-FD 0.0118 J I-FD 
CCBRB CCBRB 

Si~r 0.12 CO 0016 <0000056 -.a ooaoo <0 .. 00060 <O 00080 <000100U <000100U <:O OCOZODU <:O 000200U <O.(KX)20U .:o.0002oou <0.000400U <0000200U 
OlHER 
Suttale NA 1& !.:,00 14,900 13.900 210 1000 8740 1190;) l430 Jl-f-0 2100 Jl-f-0 , .. 1140 10400Jl•f0 2810Jl-t-O 

Tct.11 Oinotwc! SeiJds NA 30,700 29, 100 15 100 1500 3Sil00 '"""' 
,...., 1SiOJl•FD 32COJI-FD 213D 23Sil0 20100 J l·FO 5500 Jl•FO 



 

F-10 

fflRPTlert UA-11 UA·12 

Resl~tlll. PCts' HAP·UAtMOO HAP·UA11· 100 HAf>-Oll.11-170 mP--UA.11.180 tiAP.VA11·191 
( DUP) 

HAP-UA11·200 H.,r,,f>. u,a.11-.:!10 
( DUP) 

HAP·UA 11·220 H,r,,P..UA11·230 HAPOM·UA·12 S .llmp!e ID c:,•.G'JIJ~. 12120/201! 12/20'2018 6119/19 12118119 en•1zo HAP~UJ\11- 190 
1111W20 e/17/21 

HAP-UA11·21 I 
1211121 e,15122 OMJSr.?011 

Sample Date 
mg,'l HS1312 12:M-06 HS 18 121:23-.-0T HS10061132"01 ns1s1211-.2-oo HSIDOB13B1-04 

5/24120 
HS201 I ID-4&-01 HS210B1020-06 

811712·1 
HS2 11201B-!--03 HS22060875-Da 11013225·09 

bb Sarr'I le ID HS20081381·03 HS21001020-07 

ANALYTE 
VOLATILE ORGANIC Cot.lPOUNDS 
("'9'LI 
80:t.l;Jl• 0005 ' 0.0008 J • ,. 21 12 .. .. ,. Jl·FO 1.4 J►FO 0 .5$ 2.9 •o ... "'"' 0.70 <O 0075 u <000030 u 0.00011 J <0 0030 u <0 0 15 u <0.0030 u <oo ,s u <0.00000 u <0.00030 u < 000030 u 0.000)5 J <000!)10 
TCIU~@ 1.0 0.03 -<;Q.00020 u 0 .026 0.029 O.ot? J O.OlS O,OB1 .. 0.00020 U JI-FD 0.0011 Ji-FD < 0.00020 u 0.0012 0.12 J 
X'ilenes. tota ,o 0.14 -~0.00030 u 0.097 0.18 0.22 0.21 .. ,. 0.0018 JI.FD 0.02 J~FD 0.0022 0.0031 0.53 J 

SEMI-VOL.A TILE ORGANC COMPOUNDS 

Phenol 1.'J 0.16 <0.000CIJS u 0.11 D.06"2 0.089 0.033 0.15 0.000&6 Jl·FO 0,0047 J~PD 
0.0015 0.00067 

1),032 

0.0002 JL•LCS <! 0 000030 u 
P~ctioc 002• 0.8 <0.000030 u 4J 000030 u 0.17 0.0034 0.1 0.073 0.0024 Jl•FO 0 .0088 J►,FO 1).032 

META.LS 'I. 

Arwoic 0Jl10 0.113 <0.000400 u 0.02N ..... 0.692 0.693 0.416 0.0117 UH•RB 0.0143 UH•RB 
0.01)'/~Z 0.00695 

0.0~97 

8n,m 2.0 0.172 <0.00100 u 0.05S4 0.603 0,507 0.58 <1.41 0.115 UH-RB,FO 0.174 lM-A.6,F'0 0.0682 0 .0417 0.0259 J 
~ dmiur'n 0.0050 0.0182 <0.000200 u 0.00511 0.04MI 0.0772 O.OH4 O.CM52 0.000832 Jl·FD 0.00184 JI-FD .; 0 .000200 u < 0 .000200 u -=0 .0080 

Chrcmkim 0.10 0.367 <0.000400 u 0.0572 0.'84 0,349 0,3Z8 0,555 O.OOB13 JI-FC 0.0198 JI-FD 
0.003591 J 0.0114 

0.264 ,.,.., 0015 0.065 5 <0.000600 u O.Otl1 .. ,. 0.4'N 0A 07 0.27 0.0027 Jl•FD 0.00551 J►-FD 0 .000822 J 0..000643 J <0.0070 

Mi:reury 0 00?<) 0.000056 J <00000300 u .ot0000030D u 0 .000081 J <00000300 lJ 0.000037 J 0.000058 J L•MS 0.00006 UH-OCB -<00000000 u 0.0000310 J < O.Ooco:300 U <O 000042 

Setenlum O.OSO o.oosi <0.001 , o u 0.00304 O.Os.43 ..... 0.0(i82 0.107 cn .001 10 u 0.0015 1 J 
0,0 0111 J 0,00192 J 

0.084:Z 

Silwr 0.12 <0 000200 u <!0000200 u <O 000200 u 0.00035 J 0 .000253 J 0.000358 J 0.00()859 J <Cl 000200 u <0000200 u <0000200 u < 0 000200 u <D.0080 
OTHE'R 
Sulbl:~ NA 9700 0.36'3 J 822 • 250 5990 5360 '17◄0 ,oo 76A ... 6>2 5,300 

Tot.al 0'99~6 S().!(19 w . ,.JOO 12 '"'" 8'1-40 10300 10100 19200 ,., 3540 
,., 1440 

12.200 

1RRfTIEor1 UA- 12 

RK ldentlal PCt.6 • HAPOt.HJA·12-0 
{ DUP} 

MAP..UA 12-NCV:&113 HAP.UA12-.l.JL2014 HAfl-UA12--080 HAP-UA 12-090 HAP-UA12-100 HAP·UA12-110 HAP-UA12-120 
Sample 10 ,:;,·,GIN,._ 

11111'2011 HAP•UA12.070612-0 HAf>-UA12·112912·0 HAP-U.A12--0620·13-0 ~AP-U,', 12·0620·13-1 
02r'20!2014 0711 1'2014 11/14J20H 511.0015 12/1812015 6t30f2016 12/1/2016 

Sarnp!e Date 
mg/L 11116!;0-l0 

07J0ie.i20 12 11~rw201~ 06120r.:!01:3 Mf20!2013 
14(1.11012-16 1407():5-38,21 14 11~5-18 150S0616-18 t1S15 120026-03 11SWJ7001~22 HS1612007l-14 

Lab S11inii1e ID 1207230-03 1211 1017-17 130688 1-20 1308881-21 

ANA.LYT! 

VOLATILE OAGANIC COllPOUNOS 

l~LJ ·-- 0005 40 67 " .. 97 79 ., 79 0.7 79 87 ., 
Elh'4:>ertzf!ne 0.70 <0.0050 <0030 <0.030 <0030 <0015 <0,030 <0.01~ <0015 <0.0030 <0,0030U <0.030 U <O.OOJOU 
Tclu61'1e 1.0 0,081 0.13 0.052 J 0.150 0.130 0.120 0.10 0.13 1).0079 J 0.21 0.087 J 0.0HI 
X"1l!.fles 101:at 10 0.40 0.55 0.28 0.120 0.640 OA90 0.42 0.51 0.012 1.1 0.31 0.11 

SEMI.VOLATILE: ORGANIC COMPOUHOS 

P hMol 7.3 0.29 J • 0...47 J • 0.13JL• 0.48 0.50 ~ 000032 0.13 JL·~ 0.078 J L--MS/SO'" 
0.0058JL· 

0.029 
0.025 J L· 

0.019 JL--MS!SD 
SUR.IIIS/SO LCS.us.t.SO 

P~ino 0024 0,ffl,Y, 3,t.r 0.041 JL• 0.17JI• o.315 Jr 0.082 1,-'JL• 0.18 JL-LCS., 
0.15 Jl.-f.1$.'SD 0.0132 J I-FO 

0.0.S1Jl• 
0.17 J L-MSJSD 

MS/SD" LCS,PSISO 

METALS "-
A~IC 0 .010 0.0507 0.0393 0.0287 0.0857 0.0717 0.0536 0.018 0.0605 0.041 0.1:,0 0.112 0.0279 

El:llitUM 20 0.0391 0.0212 0,03114 0,0218 0,020111 0.0234 0.017 0.0210J 0.065 0.031<1 0.0271 0.054111 
Cadmium 0.0050 0.00319 <0.0001!,0 0.00129 J 0.00347 J 0.00338J 0.00181 J 0.0022: <0.00800 <0.00D8(J 0.00847 J 0.00775 0,0005().3.J 

O,romiwn 0.10 0.228 0,267 0.161 0.4-15 0 .411 O.l52 0..312 0.3~6 0,018 0.450 0.351 0.0369 

L..,d 0015 0 .00497 J 0.00277 J 0 .. 00137 J 0,00800 J 0 .00737J 0.0023◄ UH-MB• 0.00560 <0 .00700 0.0037 0,02'97 J 0.0308 0.00399 J 

M"""'l' 0.0020 .., 0000-,2 0 .0000470 J <0000042 <0.()000◄2 <O.0OOCl◄-2 <O 0000-.0 0.000039J 0.0000500 J ,;:o OOC'o40 0.C)OOM3J <00000'4()0U <0.C00030() U 

Stl.-ii~ 00>0 0,0173 0.023.f 0,028< 0.0295 0.0291 o ..... 0.0069 0.103 0.0062 0.0539 0.0184 
0.005.59 UK-

CCB,R8 
SiM:!1 0.12 -:000080 ,:0000&:r <0.000!0 <::0.0018 -::0.0016 <-0.0016 .:QOOODSB ..:0.00800 .:o.oaoao <0.00100 U <0.000200U •:0.000200 U 
OTHE:R 
Sutrate NA '-500 B.42CI S,190 ,o.aco 10,l$00 4.930 12.300 12.700 , 20 . ..., , 0200 ... 
Tct;II Ois-..4'~ Scf'Jdl'.I NA 1) ,500 12,000 9 .2 10 19,800 20.000 17,400 19,AOO 14.900 2200 18000 20700 2250 



 

F-11 

fflRPTler 1 UA-12 UA-12 

Re-tlij!ntl8 PCls' H.Af'.UA.12-130 HAP.UA 12•140 
(OOP) 

HAP-UA12-160 HA.P-VA12-Hi0 HAP.UA.12-1 '70 HAP-UA12-1&0 HAP'•UA.12-190 HAP-UA12-200 HAP-UA12-210 HAY·UJo.12-220 
IJUP 

HAP· UA 12-230 
S;1imp!1! ID ""·m-v~. fS{l/2017 12/2112017 

HAP..UA l2·H1 
06/1"4/2018 12/20201! 611!1119 12'13118 612◄120 1111W2(] 6117121 12/2fl.l 

HAP-l,IA1Z,~I 
0,15122 

S:111'11p!,e, Oat~ 
mg/L HS17060sa&-21 HS 17121Zl2•07 

1212112017 
HS 18060737•08 HS1812123+0-5 HS19061t:S2-02 HS1B121 1◄2-1a HS:20061361-05 HS2011 1046-02 h S21061020-08 HS21120188-0_. 

1212121 
HS:22060875-09 

l;iibSarn 1-e lD HS17 12 1222-ot! HS:21120188-06 

ANALYTE 
VOLATILE OFIGANIC COl!POUNDS 

1"19'll 
8ert.i:tr1• 0005 .. 16 13 .. •• >O ,. .. , ., .. , ... Jl•FD 12 J l•FO ., 
Elh~enzene 0.70 <0.0 15 U <0.015U <0.0000U ...0.30 U <0.030 u <0.015 u <0030 u «<).0030 u <0.0 15 u <0.0030 u <0.0015 u < 00015 u 0.0011 
Toluene 1.0 0.11 0.027 J 0.023 -<0.20 U 0.14 -<0.010 u 0.002 J 0.015 0.11 0.044 0.013 JI-FD 0.019 J I-FD 0.037 
X';1en86 tota 10 0.51 0.19 0.17 0.71J 0.62 0.31 0.48 0.07 0.53 0.29 0.086 JI-FD 0.12 J I-FD 0.22 

SEMI-YOU.TILE ORGANIC COMPOUNOS 

Phlll\d 1., 0.34 0.052JL-LCS,FD 0.038 Jl-LCS,FD 0.~ J L-M-$/SO 0.39 0.89 0.25 0.059 0.18 0.12 
0.024 JI-FD 0.033 J l·FO -c 0000035 u 

0.42Jl-
0.075 JL-LCS 0.068 J L-lCS < 0000030 u 

Pyridine 002, 0.1 t JL-M$1-$0 0 .13 J L--LC$,F0 0.031 J L-LC$,F0 
LCS,MS/$D 

1.2 <O 000030 u 0.29 , ..... 0.071 0.032 

META.1...S 'I. 

Ars-El'llC 0.010 IJ.0475 0.0 138 0.01:0.9 0,25:;, 0 .11 1 0.204 IJ,329 0,13 1.75 0.0215 
0.0116 IJ.0153 0.0 1'39 

Baril.Im 2.0 0.02~ 0.0278 0,0281 0.0372 0,0274 0,0326 0.0751 1.17 0,◄79 0,0782 UH•RB 0,0293 0,0235 0,0252 
C'.Jdmiuni 00050 0.000753 J 0.000287 J 0.000253 J 0.00t2$ 0.00905 0,0071 J 0,0 0395 0,0143 0.0325 0.00158 J < 0 .000200 u 0,000231 J < 0000200 u 

""'°"'""' 0.10 0,2,13 0,0393 0,0396 0,232 0.3116 0.36 0.1~2 0,0382 0.◄89 0.139 
0.0344 0.005 0.0505 .... 0.015 0.00,7~J 0.00214 O.CI02.41 0,0El14 0.0208 0,0Q49 0,077 0.112 0.4i9 0.00322 0.00116 J 0.00144 J < 0.000600 u 

Mercury 0.0020 <0.0000300 U 0.0000470 UH-MB 0.0000380 UH-MB 0 000051SO UH•MB <0.0000300 U <0.0000:?00 u 0.000057 J <O CX00300 U 0.000032 Jl•MS 0.000062 UH-CCB 0.0000770 J 0.00004'10 J < 00000300 u 

S~i1,1m 0050 0.0U.4 0.0281 0.0273 0.02,12 0.0392 0.0235 0.0478 0.0159 0.0738 0.0173 
0.00770 0.00925 0.003$ 

Sliver 0.12 <000020U <0.0002000 <0.000200 U <0.000200U <O 000200 u <0.001CO u <0.000200 u <0000200 u 0.0005 J <0,000200 u < 0,0002t)0 u < 0 000200 u < 0.0002-00 u 
OTHER 
S utbte ""' 0180 I 1270 I 1270 I .... I 10500 = 4020 1710 7080 ""' 1370 I I 1520 I 2050 I 
Total Oi~ot-.ff Scu!Sc NA 1::lOC.O 2700 2700 12100 18700 18300 ''"'" 4940 14400 ,.,. 2680 3150 40SO 

TRRPTiet 1 UA,14 

Rt:$,id,(lf'lti.,t PCts1 
HA.f'OFi''-VA-14 

(OUFJ 
HAPOtll-U-'•14-0 HAP·UA14•010012-0 HAP.UA14-070012·1 HAP-UA.14112912-0 H.,t.Jl.UA14-0l>'201~0 HAP-UA14-NOV2013 

(OUP) 
HAP-UA14-JUL2014 

Sample 10 (t.,GW,~ 08.-0512()11 
HAPOM-IXJP 

11117'2011 07,06/2012 OMJ6t'2012 11/29J2012 00/20l2013 02/20'2014 
I-IAP..UA 1-4-NOV2013-1 

07111/2014 1'107~ 
Sa rnpte Date 06f051ztlt1 02/2ar20I◄ 
Lab S an, le 10 

mgll 1108225--09 
1108225-12 

11 11650-0! 1207230-05 1207230-06 1211 1011-1a l306!!.61-19 H021012-1Q 
140210 12·20 

22 

ANALYTE 

VOLATILE OAC:.ANIC COMPOUNDS 
llmO'U 
fl!!!l\l:l!l'l!o 0.005 22 21 28 18 " .. JO ' • 7.0 
Elh...tienzenc 0.70 0.0Cl08(1J 0.0011 <00050 <00075 <0.0075 <O 0075 <0,015 <0.0030 <0.0000 000040J 
Tciluene 1 0 0.010 0.011 0.035 J 0.011 J 0.011 J O.G49 0.050 0.0035 J 0.0035 J 0.0061 

Xylen" tot• 10 0.013 0,018 I 0,11 J I 0.052 J I 0.053 J I 0,22 0.220 I 0.031 0.035 I 0.044 

$£Ml·VOLATIL£ ORGANIC COMPOUH09 

Phenol 73 0.015 0.015 0.093 ,r 0,057 J• 0.074 .r 0.19JV 0 .11 <0.0000~2 UJL-SUA: .;:o_QC0'.)32 0.043 J\.~ 

Pyridine 002, 0.00Hl.r 0.0021 J 0.0033 UJA 0.59 .r 0.55.r 0.0 12JL• 0.0'28 0.02tJl•FO 0.12 Jl•FD• 0.27 Jl • 

IIETALS 1110.rL 

Arsenic 0 .010 0,0054 0.005078 0,00721 0 .00519 0.00535 0.015.t 0.0118 0.00399 J 0.00418 J 0.0021 

• ...,ffl 20 0.(M5,8 0.0414 0.0304 a.one 0.08?13 0 .03'13 0,158 0.17.f 0.171 0.19' 
Cadmium 00("0 .::000080 <0000,0 <.:000080 <O 00080 <0.00060 <0000,0 ,;O oooso <000080 <000080 <000009 

Chromll.om 0.10 0,021.f 0.0204 0 .0543 a.om 0.0347 0.0913 0,114 0,00863 0.00995 0.012 

, ... 0.015 <0.0Cl070 <0.00070 00001r&u· <0.00070 <0.00070 <0.00070 .-:-o 00070 <0.00070 <0.00070 <0.00012 

Mercury 0.0020 <0.000042 <0.000042 <0 000042 <0.000042 <0.000042 <0.000042 <0.000042 <O 0000◄0 <0.000040 <O.0000, 2 

Se!enium 0050 0 .004&5 J O.O~SOJ 0.00S1~ 000408 U• 000325UA 0.00992 0.00038 0.0011BJ 0.002S2 J -::0 0011 

S111/ef 0.12 <0.OOOSO <o.oooao <0.00080 <0.00080 -<0.00080 -co.oooao <O 00050 -co.oooao <0.00080 -<O.CI000:.6 
O TMEA: 
S ulfate NA 836 - "''" 677 - 2560 3 160 354 290 ,., 
Totill Dissolved ScaJd5 "' 2,040 - • ,O>O 2,010 - ◄ 000 ◄ 2'0 2,520 2.3.a0 2 ,530 



 

F-12 

fflRP Tler 1 UA-14 

R~l~tlN Pets' HAP4.JA 14-080 t1A.P•UA 14-090 HAP·UA 14-100 HAP·UA 14-110 
(OUP) 

HAP.UA 14•120 HA:P•UA 14-130 
( DUP) 

HA.P ·UA14-l 40 HAP•UA 14-150 t1AF4JA 1'-·160 1iAP--l.JA14•170 H ... ~·UA14-180 
Samp!I! ID "~'mvf., 11114/2014 511,12015 IZ/U!/2015 813Dl'lQ16 

HAP·UA14-111 
12'112016 617(1017 

HAf'i-uA14-l31 
12/2112017 06/13/2018 12/2D/201! 6'19/19 1211/J/19 

S:1rnp!o!! O.lto!! 
mgll 1'-110545•19 15050076• 17 HS15120&26-02 HS18070019-1S 

6,'3-00016 
HS l61'20073'12 HS170805SS- l9 

617120 17 
HS17121222-08 HS180G0737•05 HS 1812 1234•~ HS10061132·03 HSl91211◄2-1 1 

l ~l>Sarn le ID HS10070019-19 HS 17080588-:20 

ANALYTE 
VOLATI.LE OFIGANIC Cot.lPOUNDS 
lrtl!)'LI 
8tni:tr1• 0005 .. , 2.5 ,.o 0,1SJ1.PO 0.31 Jl-10 11 0.68 0.88 o ... 16 0.79 1.8 15 
Elh"\'114!1"1Zeoe 0.70 <0.0015 <0.0030 <0 0030U <0.00000U <0.00030 U -<:0.0030 U <0 .00030U -<:0000300 <:.0.00030 U <0.0 30U -<:0.00030 u <0.00030 u <0 .0030 u 
TOIU!!!n@ 1.0 o.oow <0.0020 0.009SJ <O.OOOlO U -cO.OOJ20U 0.032 -c0.00020U -.o.coo20 u -<0.00020 U 0.040 J 0.001-4 0.0033 0.035 
Xli1en86. total ,o 0 .04:i5 0.006BJ 0 .049 <0.00050U <0.00050U 0.15 0.001·1 0.00075 J <0.00030 U 0 .17 0.0018 0.023 0.17 

SEMI-VOU. TILE: ORGANC COMPOUNDS 

Ph!lnd 7 .5 0.038.A.-SUR, 0.0092JL-
0.013 <0.000035 J l-FO 0.00055 J 1.,o D.02'2 JL-M $.!SD 0.00$15 Ji..-SUfVO 

0.0048 JI.. 
0.001DJI..-LC$ 0.18 J L-M$1$D 0.003-4 0.027 0.2 

MSJSD' SUR.MS/SD SUR.FD 

Pyridine 0024 
O.t3JL-

0.0056 JL-MSISO 0.0015 
<0.0Q0:)30 UJt• 0,00026 J l • 

0.1lJL--MS!SO 
<0.C()(XJ30 UJL• 0.001'.M-0 JL-

0,016 JL-1.CS 
0..30JL-

0.0054 <0 000030 u 0 ,039 
1.CS,MSJSO""' MS/SO.FD MSISO,FO MSl'SD.FD NlS,•so, FD LCS,MS/$0 

IIETAl.S 'I. 

Af"$f!l'l!C 0 .010 0.00278 J 0.016 0.00324 J 
0.00782 UH· 0.00606 UH· 

0.203 O.OOH3J 0,00497 J 0.00362 0.180 0.00514 0 .016 7 0 .257 
MB,RB,FO MB,RB,FD 

..... ffl 2.0 O:M4 0.19 0.274 0.188 Jl•f'D 0.13 Jl~FD 0 .766 0.120 0.147 0,0691: 0,187 0.152 0.149 0 .304 
Cadmiuni 0.0050 <OOOOSOO <000080 <0000200\J <0000200 U ~o .0002oou 0.0107 0.0002 13 J 0.000232J o:::Q.000200 U 0..0120 <0.000200 u 0.00098t J 0.0134 

a.om .... 0.10 o.~oa 0.0057 0.00820 0,0041 JI-FD 0.00308 J1.,0 0.421 0,00341 J 0.00400 J 0,00227 J ··- 0.00243 J 0,0508 0.407 

Load 0-01& <0.000700 0.002 J -<0.000600U 0 .0009!i2 J 0.000815 J 0.(1242 J <0.00060V <O.OCIOOO U ~D.000600U 0.0113 0.00226 0.00181 J 0.0357 

M ereury 0.0020 <0.0000400 <0.0C0040 <O.OOC0400U <0.0000400 U <0.0000400 U 0.000168 J <0.000030 U <0.000030 \J 0 .0000300Ut-Wl"IB 
OOC00400UH-

<O 0000300 u <OCXl00300 u 0,000148 J 
M8 

S"1ill.lf; I 0050 0.00141 J 0.001 1 0.0019 J -:0.OOt l0U <0.00110U 0.0223 <0,001 1 U .:00011 U 0.001:M J 0.0352 <0 ,00110 u 0 .0024 O,On9 

Sliver 0.12 <ooooeoo <G 00080 <0.000200U <0-000200 U ;;0,000:200U <0 .000200U <.0.000:20U <CL00020 U <0.000:200U <.O.OCI0400 U <0.000200 u <0.0002'00 u <Cl.000000 u 
OTHER 
Sutliite "" "' I •• I 060 ,., I '38 I "' "' I '75 1'3 .,.., ,,. I , .. 7160 

Total Oi-M~ SdidSc N• 2,060 )'JO 2140 1770 ,eoo t:57CO USO 1800 113D 16200 1070 2380 12400 

~RPTicr 1 UA, U UA-15 

R,esid(nti-' PCl$1 
HAP-vA1'· 100 HAP·lJA.14--200 ltAP-UAi4-210 HAP·UA1•·Zl0 I IAP•W1, 14-220 

ou• 
HAPOtd·UA· 15 KA.POM·UA-16-0 HAP-UA15-070512·0 HAP-UA15· 112412-0 HAP-UA15-001913-0 

Sampte I D c,,,(!/1/t/u .. 612'->/20 11'10/20 6/17'21 1212'21 G/1&22 
H~P-ll"-1+ 2 10 

08.r'0&2D11 11117/2011 07I0512012 t t/2&'2012 06o'19/20l3 
So1rnple Dae mOIL HS20061381,-06 HS20H 1046-03 HS21061095-01 HS 2 112018a·OO HSZ!060875--t0 

6(15122 
1108:2:25-- 10 11 11850--07 1207231--M 12111017-19 1308M1-05 

Lab S am le 10 11s 22ooog33-01 
A.NALYTE 

VOLATILE ORGANIC Cot.lPOUNOS 

j""'l) 
Banzena O.OO!J .... , . 2.3 1,2 0,14 Jl-f-D 0 .0038 JH·O .... 1.0 0,iU 0,41 0.2~ 
Elh~Uo!!f'le: 0.10 <O.ODOMJ u -.0.01.s u ..,_0030 u ;;(1,00030 u ._ 0 .00030 u -:o.ocooo u -.0.000 10 -.o 00010 -.o.0C030 <0 .00030 -.0.00000 
Toluene 10 o.ooou J 0.068 0.0059 , 0.0015 0.00030 J <0 00020 lJ 0 ,00010 lJY <000010 <D.oo:no -c:D00030 (0 00020 
X'ji@n~ . lrll.li ,o 0.0030 0.3'2 0.021 0.011 0.0027 J I-F D 0.00066 JI-FO 0 .00023 J -cQ.00030 I <0.00090 <D.00030 <0.00050 

SEMl•VOLA TILE ORGANC COMPOUNDS 

Phend 73 0.000{16 a.tt 0.030 JL-9.IR 
0.0073 0.00087 JI-FD ~ 0.000035 U JI-FO 

-<O.OO~ UJ1 0.0003f J• 0.0014 .J' O.OG011 JL• 0.0l)012J 

0Jt41 Jl-lCS ,c 0.00C030 u ,c 0.000030 u 
P,-rii:tlne O.Cl:2• o.0045 0.12 0.11 <0.00010 u J · <O.t.o01CluJ· O.OOOSB .r -c0 .000-10 UJL • 0.00021 J 

META.LS 

ArMtlie 0 010 0.07-35 1.04 0.00904 lti·RB 
........ 0.00243 0.00254 

0.001-43 0.0 155 0.00518 0.0089 1 0.00886 

Bmium 20 0.435 0.323 0.0910 lM·R8 0.0996 0.0772 Jl·FD 0.109 JI-FO 0.0322 0.0196 0.0451 0.0296 0.0679 
Caclm1uni 0 .006CI 0.00245 0.026 0 .000502 J < 0.000200 u < 0.000:200 u < 0.000200 V <0.00000 <0.00080 <0.00080 <0.00080 <0.00080 

Chtomil..rn 0.10 0.016 0.614 0.03~8 
0.00060 0-00315 J I-FD 0.00167 J I-FO 

0.D0184 J 0.0025'2J 0.00287 J <0 001'2 <00010 

load 0015 0.0224 0 201 0.0015 3 J < 0 000600 u < 0 000600 lJ < 0 000800 u (0,00070 ooooas2 u· 0.000880J <C000070 -cO Q0070 

Meteut)' O.OC20 ;;Q,00003-00 u .;.Q_oo:»300 UJL-r,•s O.OOOOB.60 UH-CCB 
0,0000.J.IO J -<0.0000300 u "o.aocoooo V <O 000042 <-0.00'.)0,42 <0.00004:2 <0.00C(M2 <O OOX>42 

Stttnivm 0.050 0.002? 3 0.0UB 0.00481 
0.00144 J < 0 .00110 u <0.00110 u 

0.0120 0.00503 0.0042 1 J 0.007.SO 00019:2UH' 

Silvl!1 0.12 d.l.OOCY.!00 u 0.000206 J <0.000:200 u -c: Q.000200 u < O.ao:aco u < 0 .000200 u .:Q,00080 <0 .00060 <0.00080 <0 .00080 ..:0.00080 
OTHE:R 
Sutt.;te HA 2'3 10200 1010 251 '27 69.5 1.470 17,700 635 1.270 = 
Tot.W Oi:;:;ci,-'CC Scnd3 NA .,, 20100 1-870 

780 .,. ... 
3170 3.300 3,140 2,74() 1,()8() 



 

F-13 

TRRPTicr 1 UA.0·15 

R~idcnti~ PCls1 
HAP-UA.1&-N0Vi01J HAP-UAl&-JUL2014 

(CUP) 
HAP-UA1S-080 HAP-t.lA15-000 HAP-UAlS-100 HAP-UA15-110 HAP-UA1S-120 HAP...UA1~t3,,3 HAP'-UA.15--140 H AP-UA.1.S-150 I-IAP-UA1> 1130 

Sample 10 o--,GW,>1.. 02110/20'4 07J10/201◄ 
HA?-UA1.5-JUL201.,_1 

11tr312Cll◄ 5.'141'201!i 12117/2015 6129/2016 ,1130,,2016 617r2017 12l20!2017 06.'13!2018 12119'13 
S;trnple Cite 

mOIL t-w21012-03 HQ70538-1:l 
07110/'201 ◄ 

141105◄5-21 1505067&-15 HS1512C!a2?-08 HS18070019-14 HS1612Q07~ HS 17060588-14 HSt?t2122:!:-01 HStao50737-01 1-1su1,211B6-14 
l.ab Sam le 10 140705313-14 
ANALYTE 

VOLATILE ORGANIC COl!POUHDS ,,-u 
BMZM\!> 0.005 0 .022 0.00{6 0.0WZ <0.00020 0.007 0 .0011 UH-RtHB <D.00020 U <0.00020U <0.00020 U <0.00020 U 0.17 <0.00020 u 
Ehllh'lf1nin• 0 ,70 <000030 ..:0,00000 <000030 <0,00030 <0.00030 "0000301.J <O 00030 IJ <0,CQOOO U <00003Q IJ <O 0003Q IJ <000030U <000030 u 
Toluene 10 <000020 <0.00020 <000020 <.0.00020 <0.00020 <0.00020U <000020 U <000020 U <O 00020U <000020U <0.00020U <000020 u 
Xytenn tol.11 ,o <000050 <O.~ <0,0C050 <0,00050 <0,00050 I <000050U <0.00050 U I <0,00000U <1J 00000 U <O OClOOO U I <0,00030U <000000 u 

SEMI-VOLATILE ORGANIC COMPOUNOS 

f'hen~ 7.3 0.00005 J <-0.0»44 UJL • <0.0004-4 UJL' 
-c::0.000026 UJL.• O.OOOOSJL.-

<0.00003-SU <-0.QOOOG.5 U 
<0.000036 UJL.• <O.OOoo:Ji!J UJL.• <O 00003~ UJl• 0.0003i JL•SUR, «i.000035 u 

HT" SUR MSl'SD MS/SO SUR SV~.LCS MSJSD 

P)Tldin• 0024 <0,000048 <0,002◄ UJL• <0.0024UJL.' 
<O 0000◄0 UJL• <0.000030UJL• 

~.COOOGO U 
<0.000030UJL• <0000031 UJL• <OOOOOOl UJL• <O 000030 UJl- <0.000030 UJl-

<;0,000030 u HT" MS/SO MS/SO MSfSO f,'S/SO LCS SUR, LCS.MSISO 

META.LS 11K11\. 

Ar9efl!c 0!110 0.003 2 J 0.0057 0.0059 0,00965 0.11 0.00218 J 0.0657 0.021-4 0.049·1 0.004!8 0.2eA 1.03 

Ba-k,m 2.0 0.08'7 0..087 0.087 o.on1 0.14 0.09tS 0.0580 0.0715 O.M60 0.0814 0.3'12 0 .398 
C;sdmium 00050 ai:000080 <D 00000 <000009 <0000800 <0 00080 <0 000200U <::D 000200U <0000200 U ..:000020u .i:o 000200 U 0.000449 J 0.0007 J 

ChrOn\ll..ffl 0.10 <000IO < D.C0014 < DCX:013 ,c()00100 0 .0015J 
O.CI00~4Uti-

0.00098 UH-MB <0000-400 U 0,00,070,J <0000~00 U 0,0258 0,104 
MB.AB.CCB 

L,.., 0.015 <0.00070 <0.00012 <0.Ct.l(H2 <0000700 <0.00070 .. o.oooeoou <O.oooeoo u <0.000000 U <O 00000 U <0.000600 U 0.0747 0.0?44 

Mer"CUry 0.0020 <0.0()()(140 0.000022 J <0000012 <0.0000<00 <0,000040 -:0.0000400 U <0.0000400 U <0.0000300 U -<0.00003(1 U 
0.00003·10 UH-

<0.0()()(1300U 0.00005 J 
MB 

Se!enillr'l ooso ..00010 ..:00011 <00011 <000100 0 0026 UH-CCB <00D110U 0.00122 J <000110 U .:00011 U 0.00121 J 0.014 5 0.0169 

suw,, 0.12 <0.00080 <O 000056 <O 000056 <'0000800 <0.00060 <0.000200U <0.000200U <0.000200 U <O 00020 U <0.000200 U <0.000200U <0.000200 u 
OTHER 
Sulfate NA ••• 000 ,a 1D1 .. 40.9 ◄7. 507 sos 50' 369 184 

Tota OissCIMld Sdods NA , ... 1,010 926 ,02 800 ◄70 
,., 320 436 276 1000 1030 

TRRPTter1 U4 ,15 UA,16 

Res1Cleot1al PCt.6° HAP-UA15-170 HAP-U.ti15-180 HA.P.UA 15--190 HAP--UA.15-200 HAP-UA 15-210 HAP-UAl5-220 HAP..UA15-230 H>.PQt.1-U/\·16 HAPQtA-(JA-16-0 HA P-UA 16--070512·0 HAP-UA16·1 12a12-0 
s~ptelO c,·,Gl/'I/,..., 6i21l"'l 9 HS190611J 12/1,B/1{1 6/25l2IJ 1 1119/20 6'17121 12'21211 6"15122 06J0512011 11f17l201'1 07J05'2012 1t/2Bf2012 
Semple Dste 

mOIL 06 HSHn21186-01 HS2006tJ.81-07 HS:20111046-04 HS21061095-02 H.5211201.a.&-07 HS:22060933--02 110/322S-11 1111650-09 120723t-Cl◄ 1211 1017-20 
Lab Stun le ID 
AHALYTI!: 

VOU.TllE ORGANIC Cot.lM,UNDS 
jmC)'LJ 
BMZMe 0 .005 <.0.00020 u 1.2 0.076 1A 0.8 ll.027 ll.00048 J 0.92 7.2 0.10 ... 
Eh~fllHn• 0.70 <0.00030 u <O 0015 u <0.00000 u <0 00030 u <O 0030 u < 0.00030 u < 0.00030 'J 0.OOOS:>J 0.0IJ10J <0.00000 0,0006:i J 
Toluene I 0 <0.00020 u 0.0031 J <0.00020 u 0.015 <O 0020 u <0.00020 u <0.00020 u 0.00050UJ"' 0.0013 J <0.00030 0.00039 J 
X'J'lcncs 101:d ,o <O 00030 IUI 0.014 I <0.00030 UI 0.082 I 0.0061 I J < 000030 I u 1 <000030 I U 0.018 I 0.014.t I 0.0038 I 0.0055 

SEMI-VOlATILE ORC.ANIIC COMPOUNDS 

Phend " <Oooro3!, u 0.017 0.000.47 0.044 0.0098 
0.00025 < 0 .000035 u 

o.0ooas u · 0.0041 J~ 0oomu· O.O.COJL+ 

0.0032 JL•LCS <0000030 u 
Pyridine 0024 -::QC()Q:)30 u 0.083 0.0(132 o.oo 0..052 <OOXl10UJ" <000010 UJ-• o.ooou..r- <OOOOt OUJL• 

METALS 'L 

Af6«llC 0.!110 o.,o~ 0.0932 1.34 , .63 0.0311 
0.00705 0.0:S.U 

"<0,0013 0.0017tlJ 0.00161 J <0,0013 

.... ffl 2.0 0.081Z 0.107 1.27 0,747 0.06e6 UH-RB 0.0433, 0.122 0.1IO 0.167 0.110 1).15,3 
cadmium ooo;o .;;O 0'J0200 u 0.00129 J 0.00314 0.0163 D.00023> J < 0 .000200 u "0 000200 u ..0 OOOBO <000050 ..:o,oooeo <000080 

Ctvomk.,.m t l.10 O.O<M27 O.OJM 0.0783 0.3311 0.0128 
0.000741 J 0.00220 J <0,0012 <0.0012 0.00173 J -:0,0012 

, .. , 0.01~ 0.00124 J 0 .00405 0.0618 0.161i1 D.DOOll92 J -: 0 .000000 u <0.000000 u <0.00010 0 .00072(1.U• <.0.00070 <-0.00010 

Mwcul')' 0.0020 <0.0000300 u <0.0000300 u <0.0000300 u <0,oo::0300 UJL.-MS 0.0000920 Ul+CCB 0.000105 J < 00000300 V 
<0,00C042 <0.00004:2 <0000042 <0.00~2 

Seieni..im ooso 0.00157 J 0.0176 0,0758 0,07 .. 8 0.00315 
<00011D u <0.00110 u <00010 0.00t06J 0.00233 J <0.0010 

Sitver 0.12 <0000200 u <0.000200 u <0000200 u 0.000306 <0.000200 u < 0.000200 u <0.(100200 V <000080 <0 00050 <O.COOBO <0.00080 
OlHl;R 
Sutt.it• NA 1•• 7 .. ,.,, 31.tO ,.. 1!1.3 ... 65' ... <00 ... 
T<ltll Oi-M~ S(lJd!I N•. :3740 1600 1040 6920 m 242 412 

'·""' '1,660 2.220 2.390 
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TRRPTie:t 1 UA,16 

Re$irb,ti9' PCl$1 
HAP-UA !G-OG1913-0 HAP-UA11l-NOV2013 HAf>-U.A l&-JUL201 .. HAP..UA16-080 H,._?-UA1G-003 HAP-UA 10-100 HAP-VA16-110 t-Vi.P-VA16-120 HAfl..VA!G-130 ... AP..UA10-140 HAP-UA1G-1&0 

Sample 10 <!'i>(;!Nf.._ OOJ10J2013 02/1:9.'2014 07110.,2014 11114/2014 5'1412015 1211712015 6/20/2016 11!30!2016 617/2017 12'2'0.l2017 06/13/2018 
$;11T1pte D•• 

mg/L 130d861-07 1W1Cl12-04 14070538-15 141 ICl:5-46-2:2 1505087&-16 HS16120327-09 HS1ec7001Q-.1S HS1612007l-09 HSl70EM)S.8e.-1S HS1712 l 222·02 HS1aoe0737-D2 
Lab Sam le ID 
ANAL.YT £ 

VOLATILE ORGANIC COIIPOUHDS 
lmalll 
BenzMe 0.00!.1 0.410 2.9 0.0090 5.3 0,001!> L5 0,0003,8:J ,., <0.00020 U , .. <O.C00"20U 
Elh-2enc 0 .70 ..:000030 ..:00030 <00330 I .:o 0030 ..:0.00030 I ..::0 0030 U I <00003QU I <0.0030U ..::o 00030 u o;0.0060 U I ..::o.ooooou 
TolYcnc 10 <00002-0 <0002(1 <00020 0.00062J <000:)20 <00020 U <0 00020 U <00020U <0 00020 U <000-401.1 <0 C0020U 
X'11en~ tctlll 10 .... ., <00050 <0.0050 0.011 0.00062 J 0,0 t5J <O,OOOSO U <O.OOOOU .:o 00030 U ~.0060 U <0.00030 U 

$£Ml.VOL.A TILE OfltGANC COM,OUHOS 

Phenol ,., 0.00091 0.00021 <0.00043 UJL • 0.015 JL.SUR• 
<0.00C(Jl5 UJL-

0.0012 <0.<)00035 U 0.0017 JL-MSISO 
<0.000036 UJL· 

0.00090Jl·LCS 
..::Q 000035 UJL· 

SURMSISO SUR SUR MS/SD 

P1r'klinc 0 .02<1 .. 0 .00010 -~00000<15 r.0.0024 UJL' 
-<D.C!OOJ.40 UJL· <O OOJ030 UJL-

O.OOOCKl9 UH·RB 
<O 000030 UJL-

0.0038 JL-MSISO 
<O 000030 UJL· -<O 000030 UJL- <0 00003D UJL· 

Les· MS/SD MSJSC MSJSO LCS LCS,MSIS0 

META.LS (mnrL 

Ar.;.cnic: 0010 <00010 <00010 <0,0()0,112 <0.00100 <00010 <0,oo::)400U 
0.00318UH- 0,OOO!i,98 J <0 00040 U Q)000400 U 0.000597 J 
Pf1B,CCB.RI! 

B.vium 2,0 O.tJ1 0.131 0.106 0.118 0.11 0 .128 0.0779 0.128 0.155 0.218 0.154 
C3dmtum 0.00~ <0.00030 <0.00080 <0.00009 ,tQ.000800 <U.O(X)8D <O.OCO"..!OJ U <0.00020() U <O.OCJ02CIOU <000020 U <0.00021JOU <OJJ00200 U 

Chromk:lm 0.10 <(J.0010 0.00141 J 0.0012 <0.00100 <0.0010 
O.OOOOSLt-1-

0.0006:S'J UH-MB <0.0004QOU <0.00040 U 0.000647 J 0 .00042'3J 
MB,RB.CCB 

'"'" 0015 <000070 <000070 <0.00012 <0000700 <0.0IX)70 <0.()().)600U <0000600U <OOOOOOOU <0 oooao u <O.OOOOOOU <0000600 U 

M"°",Y 0.0020 -<0 000042 <;0000040 ,t0()()0012 <00000400 <0.000040 <0 0000400 0 .;;O0OOO◄OOU <00000300U <O 00003(] U "000003DOU <:O 0000300 U 

Seh:11,ium 0.0!,0 0.00132VW <0.0010 ..i:0.0011 <0.00100 <0.0010 .::0.001,ou <0.00110U <00011ou <O.OOHU .::0.00110 U <0.00110 U 

Silve1 012 <OOOOW <000080 <000005'6 <EQ000800 <D oooao <00002000 <0-000200 U <00002000 <O 00020 0 -<000021JO U <0000200U 
OTHER 
Sullal:e NA 279 20B ''" 355 260 1B5 126 190 17◄ '3B 215 

Total Qjgg~ S@g NA 1.200 1.110 1.12.(J 1,110 1,100 930 .,, 012 .,. 716 , .. 
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TARP Tier 1 

R~ict!oli&t P Ch ~ 
S,irnplelO i..'1<1V"l,r-
SaMpl~ Da.~ moJL 
bbS;am 1• 10 
.ANALYTE 
VOLATILE ORGAWC COIIPOUNDS 
(m~LI 
Beoz«ie 0 .005 
l::thWenz-an& 0.tO 
T<ilu~c 10 
X',1@nes roti!I 10 

SEMI-VOU. TILE ORGANIC COMPOIJIOS 

Phtr..01 73 

Pr,idine 0.024 

lilETA.LStmo'l) 

Aria:cn,c 0010 

Barium 20 
Cadmium 00050 

Chrom~-m 0.10 

Lc>d 0.(115 

Mercury 0.0020 

Sd,oriium 0050 

SIM!t 012 
Ol HE:R 
Sulfate NA 

Total Oi&Sc:itved Sweis NA 

HAP-UA16-160 H.,P..Ul\16-170 HAP--UAl&-180 HAP-UA16-190 
i2/1!)201a 00010 12/19119 6'15/20 

HS161211~15 HS19'!61 t32-07 HS19121letHa HS20061 l81·08 

0.0015 <00002-0 u 0.OOOilll J 0.0062 
... a.oooJo u <O.OOo:l,O u <0.0003o u <0.00030 u 
<000020 u .;;000020 u .:o 00020 u <000020 u 
<0.00030 u <0.0003-0 u <0.00030 u 0.00087 J 

0.000064 J -<0000036 u 0.00006 J 0.0001 J 

<0.000030 u <0.000030 u 0.00049 J 0.00026 J 

0.00185 J 0.(10125 J 0.0281 0.66i 

0.161 0,105 0.374 2.97 
<0000200 u <0 .000200 u <0000200 u 0.00315 

0.027! 0.0004 J 0.0109 0.217 

<0.000&!0 u <O.C!DOeOO u 0.00211 Q,0393 

-<00000300 u <0.00003-'00 u <0.0000300 u 0,000031 J 

<000110 u <000110 u 0.00301 0.045.3 

<:0000200 u -<0.000200 u <:0000200 u .c0 .000200 u 

, .. '" tt8 751 

!200 2000 .,. 2450 

NOTES: 
NA· Not Applkable. 
~ t'!I' ~nal)'ticl't rew1,s1n mJIIIIJ'81TIS ptrlner (mi;J/L). 
Bdded valu• mdic~es a coooentr&tion ~I o, ~bow lhl umpl• dettietion limit. 
Shl.~«I Vl.lu•indiCilln ilfl 11Xc:Mdiino. ofth• T• 1 

UA-18 

HAP..UA16-200 
11/19120 

HS201 11 Q.11$-0S 

1.5 
<0.001~ u 
0.0038 J 
0.02,4 

0.011 

0.0215, 

1.11 

1.78 
0.00941 

0.273, 

0.115 

<0.OOOOlOO UJL-(IJlS 

0.0445 

0.000241 

1310 

3370 

JTe,xtl'l RJ~ ReitJctiori Tl« 1 Re!,/~tl.al Pl'd@CtM!.- CCnoenln1Hon Le-.-el. r.O,2011. 
QUA LIFIERS: 
• • Qu;jilrfl!!l4 t11 lh• O.ita U$~~il y $.irnm;JJy, 
CCB· A~tyte ~eete-d In a~-soci&itd cOl'llinulr1g c:li\brat1on blank. 
FD - f ield duplicate evaJJ.itklfl cf'te-lla net ff'et. 
H - Blas Irr gamp!e te!IUll ls Kkely tote ligh 
HT- Sat"lple,._!89Btalyzed oot!lldedhcldlngL-ne 
I • Bht9 In flmple red 19 1ndell!!llna'lale. 

HAP...UA16-210 HAP-UA16-220 HAP-UA 16-230 
6117121 1212n1 6115122 

HS21001095·00 HS2-t 1201 a.a-08 HS2206000~03 

0,18 0...0022 0.00022 J 
<0.001:., u < 0.CX.'030 u < 0.00030 u 
<0.0010 u C Q 0002() u co 00020 u 
0,013 0.0041 0.0038 

0.000811 0.00013 J < OOJ0035 u 

0.00067 JL·LCS < 0.000030 u 
0.0Cl54 

0.013-6 l.01-RB 
0.00216 0.00-972 

0.0859 -·· 0.0882 0.119 
<O 000200 u < 0 000200 u < 0000200 u 

0.00372 IM•RS 0.000738 J 0.00243 J 

<Cl 000600 u < 0000600 u < 0.000600 u 

0.0000950 UH-!:CB 0.0000470 J < 0.0000300 U 

0.00131 J 
< 0.00110 u <0.001 10 u 

.co 000200 u < 0 000200 u .c 0000200 u 

341 m ~ 
,020 .. , 1200 

J • E'litimated: Tl!• M1a1:,te wu decected ;ind posiM!y idtntifi.d. The H9oci.-led nurneltCQI ~u" ere ti'e illPProximate c:on0ffltfil1ion d the a,ill~in 1t1 e umplt
L • Bin in ~mpl9rnulti, l"lt41ylob•b w, 
LC$ •AnalyleWiit. dtl:ec:led in a1-$0Qillll•d labora;ory c:Cl'1trol wn,pl,t, 
MS· M«hod bl.nk ,;:1;1Mam•Nrl1i;,:1, 
MS - M-.lbil( $p li;e re<:0\11:1)' out~~ a::cepl.:rru;;e r.irnl,1=', f.-ic:.-g::inic:) 
MSISO - MH(II ~pik.f!fll'llllmt flp.J\.t! ctu~lt:- ~eutae:, andl«ptl!Cif.iOl'I erileri3 Ml: ml!!:. (Olg:rie) 
RS - AnrlJll.e 'tl3!1c detM@<I 11\ assoouited r1Matel'e~tl'II bl.Jr'l"· 
SUA • Sun oga1ereeave-y o.il slde ac:cepta,,ce range. 
U-Not detected: Analy;;i!i fCJ" the ~al~ewas performed. bul the anel~ewaan ot oet.ected ab1J1191he IM of lh& gamoledetection lim it. 
UJ • N~ dd:ect«I SOL Is effl ated· The an.a:!')te WcH analyzed fa buc was not delec:ed a00'\o'8 the report&G SOL 

Ho.~. ttie rcpoted SDI. i s a, ulimat• and may bo 111ae0.1r.to or imp,ocisc 
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Table F-2: Middle and Deep Aquifer Groundwater Monitoring Results 
 

TRRPTier 1 R93<fientJill 

_.., 
S.,mple-10 pci.,. HAPOM-t.V..-02 W..POf'A-rAA-0:C.O Ho\P-UA02-070512-0 HAP-fM.02-112812-0 HAP-t,tA02-061913-3 HAP-M"°2-f.iOV2013 HA.~UL201◄ HA.P.!l-'IAD:2-030 t<AP-MAD>-090 HAP-t.lA00-100 K.o..P-l,'A02-110 HAP.J.V,.00...120 
Sampl& DIU JA'GW1...:; 0&04/2011 1,11112011 0710512012 11/2&'2012 12111017- 06t19/2013 02/1812014 07111/201◄ 1111412014 5M4/20t5 12J17r'2015 612'""" 1,!30'2016 
Lei> Sari-pie ID •g/l 11ot,1sa.01 1111&50-04 120723'1•0'1 O? 1306&51-10 1◄02,012-00 14070:S.3&-15 14110546-06 1~ H$15120827•07 HS·l8070019-13- H516120013-06 

Atl.AJ.YTE 
VOlATIILI: OAGANIC C OMPOutJOS m/Jll.) 

E!o!l'llMe ooo; co 00030 <000000 coo:mo <000020 c0.ooo:.n cOo:xt!O 0014 UH' <0 oooao <O 00020 <OOC020U <O OC020U <OO:XX,OU 
Elll,llh~o! 0 ?O co 00010 <0.00010 <O.o:030 <0000!0 <0.00001.J <O CXXJ30 <O 00030 <O 00030 <OOCXl30 <0.00)3()U <OlXXJ.30U <O o:xnou 
TdueM I 0 ,e;Q 00010 <0.00010 <OOCOOO <000030 <O.oooz:i <O 00020 <O DOOQO <000020 <O 00020 0.007.4 <O 00020U <000020U 
X....,...e".l, tolal 10 <O 00030 <000030 <000000 <O 00030 <0.00000 <O 00050 <O 00050 <OOOC50 <O OC050 -<000050U <O 00050U <O 00030 U 

EMI-V LE ANIC COMPOUNDS tmO'l 

"''"" ? .l ()cm1sw· 0.00006SJ <O.COlOSCI UJ• <O.Ooo:1!10 UJ L • <0.~ <M00032 <00:0◄7UJL• 
O.OOOOB2UH·RB. 

<0.0~ UJL-SUR <.O_O:.CI03!U <O.OOC<IG!U <Q,~WL• 
SUR, MSISO'" r,s,so 

.?yidin..r. oo,, -<000010 UJ' <O OOOIOW' '(()QOOtO R' 411XX)101,JJl.· <000010 <OOC00'8 <D00?6UJL" <0.000040UJL-
<00000,0 '110000030U 

<O.OCU'.130 UJ L• <0.000030Wl -
MSISO'" MSISO MS,SO 

ME TALS 

Arwoic;; 0.010 0.OOl68 J O.OOS.S1 0.006$.S O..OOS4'2 0.00444J 0,00703 O.OOS7 0.000694 00"" O.OOS81 
o.o.-...,UH-

0.00192 J tABCCB.R8 
eanum 10 0.0&12 M 481 0 0208 0.0699 0..0993 0.031 (1,080 .,,.. 0.042 0.0728 0.1)5e1 0.0511 
Ca.itnlUM 0.0050 <0000!!0 <00000> <OO::OSO <O.OOO&l <D.0000'.l <0 OOOBO <0 00009 <0000100 <0 oooeo <ll0002JOU <0 DC0200U <000020lU 

Cnruni~m 0 10 <0.0012 <0.0012 <0.0012 <O 0012 <0.0010 ...-00010 0.00032J <0.00100 <00010 0..0004:lSUH- 0.00.flnJ 0.00160 J 
MBRB.CCB 

Lcod OOt!S <000070 000074'91J" <00Cl)70 <000070 <t>.00070 <000070 <0 OC()l2 <0(0)700 <O 00070 <OOOOO;;IOU 0.002?8 J 0.000901 J 

Mercury 0.0020 <OJXXMl42 <O.OOC042 <O 000042 <O.OOC1142 .::O.OOC0◄2 '<O.OC0040 <() OOCCl12 <O.OOOO<ll <O 0::00,0 <O.OOCXMOO U <0.0000400U <O.OOXl300 U 

,.~l!111um 01)9j <CHtJ-10 <O 0010 0.003SSJ <O OOiO <0.0010 <O,C:010 <000-11 <000100 <00010 <0.00HOU <O 00'11CJU <O 001 1ou 
S ilver 0 12 <O oooao <0.00060 <Oo::o80 <0.00000 <O.Oloeo <Oo::n90 <O 0000., <0000800 <OOOCl!IO <OOOOXCIU <Ocm200U <O!ID.'OOU 
OlHE R 
SUlf>lo "" 68.5 61.1 19.9 ... 50.1 761 53 025 5.? 25A ~62 4 39UH-RB 
Td:81 Ol~5ol~d 5olld9 "" 1 210 '"' 420 805 920 330 822 82ll 300 742 130 90 

TRRPTier 1 R93<fientJaJ 
.,.....,, U A-01 

HIIP~tMD2·230 
S.,mple-10 PCC. HAP-MACT.2-1::0 HAP.MA02·143 HAP·f,1A02-153 HAP..MA02-160 HA.P-Mtl.02-l70 ~P-MA02-180 HAP-W..02-100 ~ -Mtl.0'2-200 HA?-MA02-210 HAP-MA02-m 

OflJ/22 
HAPC1'H.1A-03 HAPOM·MA-03-0 

Sampl& DMe ..wow,..:; Ol?/2017 12/2u'.!)17 06'13.'2018 12/1&'2016 6'17'2019 12/16(19 6/W.,O 1111£1120 611..-:21 11129f2'1 HSZ2000'r64- 0&00/2011 11116r.Z011 
l ei> Sari-pie ID •g/l HS1706058~1l HS171211M-13 HS·llni06l6-13 HSU\121186-13 MS1900097&01 H$191?t050-01 HS::0061100--01 t,.,$:20110079'01 HS21030975•01 HS:211?0107 01 

01 
1108225-003 11115SJO.OS 

AtlAJ.YTE 
VOlATIILI: OAGANIC C OMPOutJDS m/Jll.) 

E!o!l'llMe ooo; <OD0020U <O 00020 U c000020U <O(ro.10 u <0.000,0 u <0000,0 u <000010 u <0000,0 u <0000,0 u < D,0000,0 u < OllOO"..O .. <0 00030 <000030 
Elll,~~o! O?O <0Dlll30U <O 00030 U cooomou <O!X>'.IOO u <0.0CJJ30 u <O 00030 u <O.C!OO:!O u <000030 u <O.OOJJO u <C.000!0 u <O 000.10 .. <O 00010 <Oa:xJ10 
TduoM I 0 <000020U <0.00020U <000020U <0(Xl0<10 u <000000 u <000020 u <000020 u <000020 u <000020 u ,e;.O.tlOO~l II <OllOO!.O 1· <000010 <.()00)10 
X....,...e".l, tolal 10 <OOOOlOU <O 00030 U -<000030U <000030 u <0000:,0 u <O 00030 u <000030 u <Oo:mo u <000030 u "'- l)(JtJO ~O II ~. 0 tioo:iG ' <O 00030 <OCXXl30 

EMI-V LE ANIC COMPOUNDS tmO'l 

0.000086JL-SUR. <O.OOOJ35 UJl· 
< 0.0000.1~ u < 0.4Jil00Jj L 

""'"" ?.l <0.<XI0036UJL--SUFI: <O.oo'.I035U 
LCS,M~O 

<0000)35 u <O.OOOOM u <0.00003' u <0.000038 u SUR.LC5 <O.oocms u Q.cm+-1 u· <O.OOOOSO 

< 0 000010 UJi,..I.CS, <0(1000:l(l " .P),idirw:: 007" ,t0.000031 UJL- <'.O.OOOOJO UJ_. <'.O.OOOOJOUJ L-SUR. 
<00000,C u '""""""' u <00000~:> V < 0 000002 u <0 0CICQ30 UJI.• -<0000000 u MS~ll -<O.ClOOt OW" ·<O 0001D U J " 

MS,SO LCS,MSISO LCS,MS,SO LCS)AS/SD 

ME TALS 

Arwoic;; 0.010 0,002-IOJ 0.00207 0.002(18 0.002:20 000280 0..001~ J 0.00126 J 0.00121 J 0.001:iei UH-Re t• .lll)I M J ·--"~ J 
0.00801 Q001MO 

Barium 10 o.osss 0.0583 O.Olll27 Q D649 0.0801 0.063J. 0.0562 0.6'43 0~624 UH•R 0,06),& ._KO 0.184 ., .. 
Ca.itnlll!'r'I 0.0050 <0 00020 U <0.000200U -<OIXD2DJU <O 000200 u <0000000 u <O.DCmO'.l u <0.00020:J u '11.0.00D:.DO u <0.000200 u < 0.0002()0 u <OOllO'l.00 ,. '110.00080 <OOOOro 

Cnruni~m 0 10 0.000887 J <0.000400U 0.000550J <0.ocomo u 0.000561 J <O.oo:?400 u 0.00230 J 0.00108 JK'-1S 0.002◄5 UH-Re O.OOl !>l J tMlH J <0.0012 <0.001:2 

Lcod OOt!S O.OQ107J 0.0010II J <0OCOOOOIJ 0.000615 J O.O(IOnt J 0.00163 J 0 000884 J <0.CIOOE{)O u O.CWI0711 J •~(1 OilOtJ4lU II ~:Oflno,,j()ll 1· <000070 <000070 

Mercury 0.0020 <O.OOOO:lOU <0.0000300 u <0.0000300 U q'.)_0000300 u ..;0.!)000300 u <0.0000300 u <0.0000300 u o;:0.00.'.:0300 u 0.000!M40 UH-1\rE 
< OClOOO.sfll) u .-;d.(1000000 l <0.000042 <O.OOC0-42 

1.selerdum 01)9j <0.00·11 U <0.00110 U <000110U <0001 10 u <O.OOl fO u <0.00 110 u <01!01i0 u <000110 u <0.001 10 u <0.0011{) u <O OOIL(J L <O.C010 <0.0010 
Silver 0 12 <O.oo:::QOU <0.000200U <OOC0200U <O 000200 u <0.000200 u <0.00)20:> u <0.000200 u <0,00!raJ() u <0.000200 u < 0.000700 u <041002.00 ,· <0.00080 <O.OOOIIO 
OlHER 
suw~ "" ♦ 251.JH-RS 5.67 4.66 5.25 . " '-"' 4.67 4.58 4-?4 -U!:1 ~-61 ''" 2♦.3 

Td:81 Ol~5ol~d 5olld9 "" 1 ... .,,. 156 1?0 32◄ 124 "112 "' 150 , .. ,.. 1 140 614 
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TRRPTifl 1 ResdcntiJ ' 
S4mpl•ID PCU" H.AP-MA03--070012-0 HAP..f\M.CG-112812-0 HAf.>•I.\.IJ)).00191~ tt.c..P-r,1AO~Ov201~J HA?-MA03-...UL.201.q H,11.p..f\AA.OJ.-!)!W HAP-MMll-000 ~P-l.tACJ3.lOJ HAP-r.1A~110 K,=,,f>.f,~123 HAP-MA.03-130 HA.f>-l,~A0~140 
Samp!9 Daile ..,,GWu,. 07J'0&2012 11'2&'2012 06111l''2013 02/1Qf20 l4 Q71"1()'X)14 1v1-.1201-i !:,'1~15 12t1112r:ns """"2016 11/ J0/2016 C.7'2017 12r20J2017 
L!:l> S&rl'l)le10 ~.,, 120723i-06 12111017-08 13C6S61-06 14021012-00 1407053a-07 1411 0545-07 15050676-10 HS15120827-00 HS!0070019-12 KSl6120.l]3.05 HS17000588-12 HS17121134-11 

ANALYTE 
VOLATil!.E ORGANIC COMPOUNDS mn11 

~ 
~ ,uer,,e, 000:, < <O.CXI020 J <oocmou • !;ttro.1benzerie 0./0 <CHXl030 -.oooooou 
Td~~ 1.0 <0.(003) <O 00020U 
X n ,td:il 10 <0.(003) <OO~U 
SEIi-VOLATILE ORGANIC COMPOUNDS lm'1LI 

?ti- '' <0000050 UJ' <0000050 UJL • <0.000050 <0.000032 <().0004~WL' .:.Q.000026WL• 
<OO'JQOJ.SWL~SVR <O.OOOC35U ~o.000035 u <0.0C0)35 UJL• 

<O.cooroe WL•SUR <OOOOJ35U 
SURN.SISO- 1~0 

P)nd11te 0.02• <0.00010R"" «n.000-10UJL"" .. o 0::010 <0.000048 <0.0025 UJL • 
<110C00"40UJL-

<0.000030 -.O.OOCIOOOU 
-<0 OCCOlJUJL- 0..001)JL. <0.000031 UJL- -<0 oocxno UJL-

MSSSD' t.1SISD SUR,l,ISJSD MS/SD L.CSMS'S□ 

METALS 

ArNnic 0.010 0..0108 0.0111 0.0119 0.0127 Q.Otl 0.0117 0.011 0.0116 0,0143UH-RB 0.0104 0.0118 0.00220 

BarlUm 20 0. 165 n1,.. Q,00 O.Ui6 ~ .... 0.176 0.150 Q1S8 0.134 0 .0884 0.140 nos,, 
C~{ITiitt'll 00050 <O 000&! <0000,0 ~oo:::oeo <0000,0 <000000 <O 000000 <OCOOSO <0000200U <O 000200 U <OOC102(IOU <000020U ~o 000200U 

Cl!rvntum 0.10 ..::0.0012 <0.0012 <0.0010, <0.0010 0.00029J <0.00100 -:0.0010 <O.OC0400U 0.0004~1 UH-MB <O.C00400U -«l.00040U O.OOOGSSJ 

, ... 0015 0.000712J <O.C0070 <01).))70 OOOMMUH-MB• 0.00022J <O 000700 -c;Q,00070 -c;Q000600U <O 000600 U <00000:,0 u <OOOOOO U 0.000879J 

Mt«:Ur)' ~0020 <0.000042 <0JXlC042 <0.000042 <O.OOl:04-0 <O.CX:0012 <00000400 c0.0000.0 <0.0000400U <00:tlO..OOU <O.D'X0300U <O.OOOOJOU <O 0:00"300U 

:5el@Jl um J IC 0.001 10 1 ..:;0,00100 <0.0010 10U 10U 110U <0.00, 1 U 10U 
Sllv« 0" -.oocoeo c;0.0'.IOeo <O ca>tlO <0.000,0 <O.ctl0056 <O 000000 -.0.00000 ..O.OC0200U <0000200U ~ CO'.l200U <OJ)00"20 U <0.000200 U 
OTHER 
Sulr8t~ NA 149 1~, 16.3 114 118 149 10 1□ 9 945 12.5 917 <.119 
Tdal [)IS;~ved 5'11ds NA 800 '36 .. , 36' 366 '"' 340 ,.. ,., m; 328 !OD 

TRR? T1e-r 1 RHdentlal 
MMIO MA-05 

S-0mpl610 PCl&' l·IAP..MA03-150 H"P.ldA03-16'.3 HAP.t.~170 HAP.M,,03-180 HillN ,~190 HAP-M.A.0?,.20:, HA.P·W.00-2 10 HAP-tAo\CG-220 tiAP..MA03-230 HAPOM-f'lN,,-05 HAPOM-MA-05-0 t-lf,,P..MA05-07061:}--0 
S ample- Ode "'-GW,..., o&n•201e 1211ano1e 1111MOt9 l2/·1atHil .,,..,,. 1tf\&20 &/16'21 1211121 ,m122 ""'"""'" 11J1llfl011 0 7/00f2!l12 1207Zl0 
Ld:> Sairc>i• 10 ,r.gtl HS1BOS063&-12 HS1S12H815-12' HSt90610:24-04 HS19121142-03 HS2001'i1:t:83-04 HS20l1oe?0-12 HS2l05\ 020.0t HS211201 OM2 HS22Cl8087~04 1108225-0t 1111591).01 04 

AMALYTE: 
VOLAT41~E ORGANIC COMPOUtJOS mnn. 
ac,ucne 0000 ..;QOOQ20 U <000020 u <O 00020 u <O<XXl20 u <D-00020 u <O <XXl20 u <0.00020 u '~0.0012(1 II .-.;o.UOO?O ' ..;O 00030 <0.00000 <O 00020 
EthVberae(le 070 <000030U <000030 u <0.00030 u <O<=l!) u <0,00000 u <0 OC030 u <0000:,0 u ~l)O(J;IIO II <OIJl}((l(I ' <O 00010 <0-00010 <000:00 
cnieoe 0 < . ,u IUI < . u < IUI <. u <0 u <O. u <:0.00020 u <OUOOZ.O ' < 1.00D10 1D 

Xl.len"9. toiaJ 10 <0.00030U <000:00 u <0.00030 u <OO'.Xl>O u 0.0010 0.00079 J <0.00000 u <0.00:00 u t..tull~lt ' 0.00031 J -.0.000:?0 <O.oo::90 
SEMI-V O LATILE ORGA/IIIC COMPOUNOS mnrL 

<0.000036UJL-SUR, 
<0.0000.tS u <OOOOO"J3 ' """"" 73 

LCS),ISISD 
<0.000035 u ~000041 J <0000035 u C.O.axJ036 u ..;() 000035 UJl-lCS ..O.OOC035 u O.OJ019 U' <OOOOJSO UJ" o.oocoaou· 

,.;o(o:o;o IJJT.-f.(t,:;, ,,(0flOO()ll(I ,-
P)ridiTH: 0024 

<O..OOOCGOUJL-SUR. 
<0000030 u c()(X)OQJO u <00000,0 u '(QC:C0031 u 

.;tJ.Ot0030UJL· 
~.OOCX)30 u :\L~D <000010UJ" <:000010 UJ' -<OC:COIDUJ" 

LCS.MSISD LCS.MSJSO 

METAL.$ 

Arwoic 0010 0.0123 0.00190 J Q00222 o.oom 0,00361 0.002S6 000206 UH•RB 4.IJ,.JJ~O 9M2&1i 
Q.0231 0.,0224 O.ln:◄9 

Bsnum 2.0 Hl5 0.0637 0.0678 ..... 00906 0.0887 0.05M UH•R:B tl.OIJ.ll e.11,1n 0..106 0.113 0.125 
C.'!m'liu~ 00050 <ODCJJ700U <O!XXl>'.IO u -<0000200 u <00CCl2(X) u <00:0200 u <O 0CD200 u <O 0D:l200 u <f>.(M)(m"J 0 <OflllOWO ,. <O 00080 <0.000!0 <O oo:eo 
Chn;rn1um 0 10 0,00266-J <0-<00400 u <0.000400 u 0.00178 J 0.000799 J 0.00123 J 0.000845 UH-RB 

41.001615 ' 9..Mti~il't D l·RB 
<CHX112 <00012 0.00168 J ,, .. 0,01$ 0,00200J <00000:,0 u "OOOOetJO u ,o= u <OWlOCO u <O O<X,OXI u <O.OC0300 u ,O.OOJlil ' <O 000600 C <O 00070 <0.00070 <O 00070 

M,,.,,y 0.0020 <0..0000300U ..O.OOC0300 u O.OOOO!IOO J .. o.OOC0300 u -.0.0000300 u <O rxx:rooo u MXl()820 ut><X:e .::o.ooo:uoo u ~. 0.tJOOO'J(MJ ' <O.OOCJ04:2 <0.000042 <0.000042 

el!'llum < 1.00·11ou <0.00110 u <0.00110 u < 110 u <. 110 <O 00110 u 110 u < O.OOUQ u <O.DOLlO ' 10 ·•o I OO l701J' 
5itwr 0.12 -<0.000200U <O.O:'J0200 u <0.00021:X> u <O OCi0200 u <Q.tt<'.1200 u <O OCi0200 u <0.000200 u < 0.000l(l(I u <00000..00 ,. <0.00080 <O.QCIOeO <0.occeo 
OTHER .,,_ NA 7.43 553 .... 9.0, 12.6 ,,. 10,7 H J l,.~ 1'2 3,. 6.51 
Tdal Clfs:sotved SOllds NA "' 58.0 120 1'8 132 156 112 170 , .. ,.. 

"' 562 



 

F-18 

TflA.P Tier 1 A.e-91den!la 
MMIO 

Sample ID PCls• +-tAP-MA05-11'2712-0 HAP.MAOS-06201'.J.-O l·IAP--M.A.a>-NCfo/'1013 ~l'I.P..t.1A05-JU~14 HA~ H"-P-MA06-090 H,\P.MA05-100 l·IAP·M",.05-110 ►IAP..MAOS-120 
(OU?) ll-'IP-t.1A05-130 w,,P-f...iAfl5-t4o 

s-,mple 'D1111e -..,.G.W,,._ 11.12712012 06'2Y:!013 1306B61 Cw'19/2014 D7/1M014 11114'2014 ~Q.2015 12117.r.:a'.)15 .,,.,,.1. 111'3Dll016 HA.P-MA05-121 1¥712017 1"""'2017 
11/30'2016 

L~ Sa!T"l)l• ID ~oil 12111011-oe 16 14021012-07 14iJ7053.8-06 1◄110545-06 1505(1676-01 HS15120827-C6 HS1607001~11 HS,612007"3-02 
H$1612C073-03 

HS17000~10 HS17121134-10 

AMALYTE 
VOUTIILE ORGANIC COMPOUt.lOS mnn. 
Berucne 0.00, O.OOOSSJ <0.000'.20 <0.00020 <O 000,0 <O.C:00:.0 0 (XX):37 J <OOOO~U 0.0004J <O..C0020U '-0.00020U <O ocmQU <O.ooo20 U 
Eln-.tti~e 070 <O.OOOOJ <0.00000 <0.000'30 <O 00030 <0.00030 <0.00030 d.lOOOO'JU <O.OCOJO U <0..00030U <0-00130U <OOCXDOU <O.oc.030 U 
TcitNIM I 0 <O.OOOOJ <0.000:20 <0.00020 <0000,0 <O.C0020 <O 00020 <0.COO):)U <0000'20U <0.00020U <0.00020U <000020U <0.00020U 
X\ienn. tohiJ ,o <0.00000 <O.OCC!SO <0,00050 <O 00050 <0,00050 <0.00050 <000050U <0.00050 U <O.cooJOU <0.00030U <O OOCOOU <OJ:JOnOU 
SEMI -VO LATILEORGMIC COMPOUNDS tma L) 

"'·"" 7.3 <0..00M50 UJ _. <0.<00050 <O.<Xl0002 «:1.00045 UJL" 
0.00018JJ- <0.000035UJL-

<0.0C0>3S UJL--SUR <OJlOOll35U <0.0DC035UJI.• '<O.OOOCl35 UJL· <O OOXIJ6U-A..• <O.GOOOJS U SUR,"1S/SO' SUR,M S'SD &JR,MSISD MSfffi SUR 

.P}ridlM: 002' <0.00010 UJL • <0.00010 <O.OOOC"4 <0.0025 UA' <0-'Xl0040UJL- <0.000000 UJL-MSJSD c0.000030 U O.OCIOOSdUH- «J.OOCOOO U.l.- <O.OOD030UJL- <Cl.00:'.:03! U.l.- <O 000030UJL-
MSfSO- RB..MSJSD MSISD MS/SO SUR.MS'SO LCS MS/SD 

METALS 

"''"" 0.0fO 0..0252 00230 00230 0.027 0.0259 0.0280 00200 0...0276 0.0210 Jl-fD 0.0218 JI-FD 0.0274 0.00316 

6.1ri1,1111 ,o 0.131 0.122 01'4 Q.145 0.138 014 0126 0.120 0.13-0 0.131 0.141 0.0588 
Ca<1111t1"11 O.00!.-0 <0.00000 <O.oo:Jtlo ..-:OJM:()00 <0.00000 <l)o:)0000 <Cl.OIX.t&I <O.tJO((z(X)U <0.00tr~u ..-:0.000".!00 U <tHJ(JO:a'.JOU -<:0tl<XrlOU <0.000:..'l'.IOU 

CPlt(lrtilum 010 <0.0012 <0 0010 <0.0010 <O 00018 <O.C01CO <O 0010 0.00067 VH-
<0..0:0♦00U <O 000400 U <O.OOO◄OOU <O.D0040U 0.00210J 

M8.RSCC8 
'-""' 0.015 <0.00070 <0.00070 0.00071EIUH-MB0 0,00013 J <0..0:0'100 <0.00070 <0.000SOOU <O.OOCIDIU <O.txx)aX) U O.OOD816J <OOOO:OU 0..000685J 

Mercur)' 00020 <0 00004::! <00000!2 <00000<0 <0.00001::! <O OC00-400 <0.000040 <OCO'.!O&OOU <0.0Dr.0400U <O.OOOOlCXlU <0.0000300U <OOOOOOOU <0 000031DU 

S eh:!n1um U.()5() <0.0010 <0.UJ10 <0.0010 <0.0011 <0.001!:0 <0.0010 ~00110U .:u.OD110U <u.c01;ou •:Q.001 10 U <00011U <0.00110U 
Silw;r 0.12 o:)_000&:J <OOOOOBO <0.00080 <0.00(1)56 <OO:OSOO <0 D0080 <0.00Cl200U ~OOOOCO!J <0.00l200U <0.000200U <OCXIQ20u <0.000200 U 
OTHER 
&,lf,Jo "" , ... 702 117 ;6 100 1a .... 109 .. .. ... 694 10.6 
Td:-, Oi$t:ctvtd Solid$ "" 

,.., ,., 3'3 358 330 300 316 342 ,,. ,.,. 31a n 

TRRP Tier 1 RGS1dont1al 
Fil!A.(15 M.Ao06 

S.JmplelD pct,. H.'IP-MAOS-150 KAP-W.05-160 HA.P-N'A.05-165 HAP-MMl5-t73 I HAP-M<I00-180 '""'P-f\"AC6-190 HAP-W\06-200 HAP-MA.05-2'0 HAP-W.06-220 HA.P~05-230 COOP) HAPOt;'H.M.--06 HAPOM-4';1".--06-0 
Sarnpl& Dale -·ow,~ 03/1212014 12/100013 1'110/2018 &'1llf201& 12/ltYH~ &2<121) 11/181'2D 6'16/21 12,,121 &14122 

HAP-W.05-231 
00O4'21'.J-11 11116'2011 

6'1'/Z2 
Ld>Sa"'l)le lD <g/l K$1808:l635-1CJ. HS181:nla&-10 H$181?11ft,6. 11 HS1-fll6102,._05 ~S1912114?,-()4 HS:i!00612S..1-05 HS20110079-IJ HS2106102CHJ7. MS7.1 1?n1C7 13 1-1snosoa1s-o, HSZD6081S-OO 110818B-03 1111590-05 

AltALYTE 
VOlATllLE CAGAN IC COMPOUfJ OS rnnn. 
Boetu:~ oore <).00020U <Oo:xJ.20 u <O.OOCY.<l u <O OO'J10 u <O 00020 u --0.000'20 u <OOCO,O u <O 00020 u <; 0,f.O!.nO ,- • 0.000?0 0 < C\OOOZO u <0.000:,0 <O OOOl0 
EIIWtl~ 0.70 .;;O.OOOJOU <:00'.X)30 u -000030 u <O CXD.10 u <O OC030 u <000030 u --0.00130 u <00C030 u c 0.000lO ,- <:(IJJOOJO 0 .;C,_00030 u ,;.().00010 <0.00010 
Tdll8M I 0 <OJJ002JU <000020 u <0.00020 u <O 0002ll u <0[)002() u <OOIX120 u ~ .00020 u <0.00020 V ; o.mo21> I < O.oco.no ,. <0000~0 11 <000010 <000010 
X\imr::;, t~al 10 0.00098J <O 00030 u <000000 " <I] 000,0 u <00003() u 0,00069 J <OOXl:)O u 0.0013 1l.u(10Eit J o.nnu ll,llt'7 0.00?7 J O.00?.t J 
SEMI- OlATILE ORGANIC COMPOUNDS Cma,L 

.:O.QOOC05 UJL· JI <O.OCJ0035UJL-
<: QO)'.)O.l.S ,. <0.000:U.1 D ..: 0.00003.1 11 

""""' 73 
LCSJ\llSISO 

<O 000035 u <0.00~ u 0..00011 <000003' u <0.000037 u 
LCS 

"100003' u 0.00034UJ'" <O.~UJ· 

<:: 0.«o()'JO UT.i.,-,LCS, -<-0.IIOOQJU u "'"f).QOOO~O u 
~di!"le 0024 

<0.000030 UJL• 
<O OCOJ30 u <OOOOO&I u 

<O "'""'" 
u <0000030 u "100003> u <OOIXYXJOUJL- <00000,0 V M S'80 <OOOOIOUJ" <D0:01DU.r 

LCS.MSISD LCS.Ms,'SD 

METALS 

Arsenic 0.010 D.00533 0.00428 "0.000400 u 000829 0.00193 J Q.00449 0002A4 0.00824 UM-RC ,.oom t.llflJ,tt 8.0"27 000935 0.00912 

Billium 20 0.102 0.105 <O,<Xl100 V 0.125 0.0498 00827 0.0713 00863 UH-R8 D,Cl7J? 11.11,~ U.1'4 0.151 0.1&0 
=-ttlliu-m <O. u = u '"- u = u < u ,~ u < u u •: neoo2e0 ,. ~.().OOO!Oil u ~- 0..00(1200 " 8D 

Chtcrnium 0.10 O.OOOG48J <0Wl4!X> u <0,0004C(I V '°""""" u 0000847 J <0.000400 u . ..., .. J 0..000446 UH•Rl? 
O.OOO&'iJ J t.oliu,u l"lI•RB Ulikn UII-JlB 

<0.0012 0.0012& J 

'""" 0015 O.OOOIS90J <O 000600 u <0000000 u <O 000000 u 0000093 J <OOOOOCO u <0000600 u 0.001)963 J < ~COOIStil ,- < O 000600 " o<.f\()00600 11 <0.00010 0.000744 J 

Mercury 0.00~ <0.00003:0U <O.oo::xnOO u <O.OOOo:n> u <0.0000300 u <0.0000300 u <0.0000300 u <0.0000300 u 0.000144 J 
CUIOOO,.fl'iO J < 0.000:UOO 0 < 0.0000300 11 <0.000042 <0.000042 

Seleriium 0050 <000110U <000110 u <0.00110 u <000110 u <0001 10 u <000110 u <0.00110 u <0.00110 u <.. O.C0110 l < 0.001Hl " <1\00110 11 <:00010 <00010 
s,,-., 0 12 <OOOD200U <O 000200 u <0000200 u <O 000,00 u <0000200 u <0.00D200 u <0000200 u <O.<Xl()2C() u -<.: Ql)»21Xl I ... -0.000WU " ~.o.ooowo " <000080 <000:00 
OTHER 

ale - . ·-· " .. =• ,, ' "·" ... , "'- "n.7 9,_, 911'., ·•1 11. 
Tctal Ol!J!IO"\l'l!dSollds - , .. 170 <000 u ,.. .,_. ... o 12A 198 '" "' "' 370 ,,. 



 

F-19 

TRRP Ti8r 1 RooOOntJa 
MA-00 

~mple-10 pct.,. HAP-f,IA05-070512-0 H,',P-M,t.,06-112812-0 HA.P-MA06-061913-0 HA.P-l\MC6-fJOV2013 HAP-fol1.A.06-..lJL2014-3 HAP-MAO&OBO (OUP) HAP-MA06-061 HAP-.. \A.06-100 HAP-fM.00-11J. HAP..MAOS-120 HAP-l.~06-130 HAP..M,t.,06-14:1 
Sampl & DIiie --"'GW1..:: 07/05'2012 1 t/28l2012 06'19/2013 00/19/2014 O?f10'201◄ 11tl3f2014 

~P-J,M.06-081 
5(12/2015 12'16J20'15 5'29121)'16 1·112tll'2016 ""'°"17 1211!Jf20l7 

1 111:3®14 
Ld:I S•!T"f)l~ 10 cg/L 1207231-02 12111017-09 1306861-08 1'1021012-08 1"'70'38-<19 1411054S-00 14 110S,4S-10 1509.')57&-00 HSi51208.2?'-04 H S1e07D'Jt9-00 HS16120073--01 HS17'06068M:O HS171211l4-09 

NIC COMPOUtJ OS rnM,.) 

ooo; <0000,n <0,000,0 <i)0002) 0.000l1 J <O 00020 D.010 0.010 <0.000'20 00075 0.00, 000" 00027 • 0 70 <0.0003'.J ~.00020 <O.<JJ<X30 ..:O.COJ30 <O 0OOlO <00:030 -c0.0C0'30 <O.OOlXlO <DO:OOOU <0.00030U <OJJOD30U <00:030U .. ,,. I 0 <000030 <000030 <000020 <OOC<I~ <O 00020 <OOCO..O <O 00020 <000""' <OIX:mOU <Oocxr.:IIU -.:000020u <OOC020U 
X tr;r.e::. tal:11 ,o 0.0013 J 0.011083 <0000,0 -::QIX'(IOO 0.00097 J <00::050 -t000Ji50 0 001?J 0..0018J 00041 o.oo,4 0001, 
SEMt-\i I COM NOscm~L 

"'""" 73 OJX)00715u· <0.000050UJL• <0.o:;()OS()UJL• 0.00013J <0.00043 UJl' 
0,00030 JWUR, OIXXlWJL-SIJR, <!1000035 U. L· <0 O'Xl036 0.000066J ~co:OJeUJw• ~o.cooros UJL• <O.oo:JOMU 

MSfSD. FD• MS/SO, FD" SJR,MSJSD MS'SD SUR 

.,..,, .. 0024 <OCKXl10 R• <OD0010 UJl: <000010 <OCOODt8 <O 0024 UJL • <0.000040 UJL- -.:0.000040 UJ L- <0.000030 UvL-
0 000073 

0.00011 UH- 0.0017 Jl..US/SD <O.croroo UJL- <0.000030UL-
MS/SD"' MSIS~ MSISO RS.MS/SO MSISO LCS.MSISO 

METALS ~ 

P,f"'.>-niC 0 .0\0 0.0110 0.0104 0.00828 0.0107 0.0 ... 0..0101 000960 0.00990 0.0101 0.0116 UH-RB D.009fl3 0.0101 0.00225 

0.itrium 20 0.150 0.1S1 0.147 Q.130 0,14S 0.140 0.138 0.120 o ..... 0.0828 ..... 0.105 0.0544 
act'l'IIU?YI uooso <0.00060 q 00000 <0.00000 <O.CXXIBO <11,000C9 <0. <OrnOIY.Xl <O. <0 u <0000,1ui1U <O oou <O. OU <O. u 

ChrO'ilh,1111 0 10 ..:0.0012 <00012 <0.0010 <0,0010 <0 0001a <000100 co,00100 ..:0.0010 
O.OIXl580Ul-i-

<0.000400U <0.0004001,.1 <JO.o:;Q40U Q.00642 MB.RB.CCB ,.... 0.015 <0.00070 <0.00070 <0.0:070 <O 00070 <O 00012 <O.CXKJ700 <()000700 <0.00070 <O OC0600U <0000600U co.oooaoou <OOC06DU 0.00116J 

M"""',-, 00020 <O 000042 <O.OOC042 <0000()42 <0000040 <)000012 <O 00:0400 <00000400 <0.000040 <O Q000400U <0()()()()400 U <OC000300U <ooocmou <000003000 

Sellll!l'lium 0 050 0.003S4J <O 0010 0 00110UH• <0.0010 <0001 1 <000100 <0.00100 <0.0010 <OOOHOU <O.OOltOU <0J)0110 U <0,0011 U -.:0.00110U 
SI,_. O.l2 <0.00000 <0.00000 <O.OCOOO <O.OXIOO <0010058 ..:0.000£00 <0.0'.m'.XI «l.OO!:l90 ..:00002000 <0.000200U 4>.000200U 4>C0'.120U «i.cmmu 
OTHER 

Sult.it• NA 100 ... 21.0 ◄..2 " 1"1.3 'i1.I 190 720 1Ui 15.? 14.1 10 9 
TcOIIOrsscl...-.dSolid$ NA 700 ,,. 414 338 322 328 338 "" "'' 310 306 ,.,, 124 

fAA-06 ,lA-0 
TRRP Tlfl 1 Rci;;td;ntia'.I 

HAP MA.06230 HAP-W.0?-$omf;ll•IO =~ HAP--MAOG-150 (OUP) HAf4M0&.1tlO H,',N.V.06•170 HAP.MAOl$-1i3 HAP.MMJ0•190 W,F4M00-3)0 HAP-<M~to-210 HAP.~,tAoe-220 HAPcM--M/•.-07 (WP) 
HAPO(iMM -07-0 

Sampl9 Dale -.,GWu,;, 0611212018 HAP.MA0&-151 1211812:118 (1,117119 12/16119 81231>) 11/11)70 flf141'21 1"00,/21 
e/13122 

08/04/2"11 HAPCM-DlJP 11t1&2011 07051?-0 
061'12120U!- HS220!!l0784- OMW201 1 07/C612012 

Lil> Sartl>le lO cg/L HSl80C()635-08 
~ 18(8)635-09 

HS18tZ1 185-09 HS190et976-02 HS19121CC0-02 HS2C061199-02 HS2011 C919-02 HS210009~ 02 HS2112010i·02 02 110S1U.05 
1108188-0S 

1111500-08 
1207211-0S 

ANAl.YTE 
VOL.ATil!..E ORGANIC COMPOUNDS m n11 

i.t ~ 
,.,,, ..... o.uro 0.0016 0.0016 00"'8 J 110029 0.012 <O.oo= u < O.~D ,, 

•-to21 <0.QO;)J(J <0.00000 <000000 
8 1W.benzere 0./0 <0.t,'.)(r'JQU <0.00030 u <O.OOWO u u <0.00030 u <0.00030 u «J.00000 u ( Q.«;('130 u 11.Ntl'I ' c:0.00:110 <0.00010 <O.o::>o10 
Td~ ne 1 0 <0.00()a)U <O.OOCQO u cQ00020 u u <O.DOCQO u <000020 u <Q.ooo;n u c 0.1».)11) I) .: ru\OO!CI IJ co.00:110 <O 00010 <000010 
Xl.li;n" , tolal •o <O.ooo:30U Q.O013 <0.00030 u 11111)17 0.0029 0.00062 J < 0.1) ))30 I) .t.to.U 0.0013J D.0014 J 0.0012J 
Set.11-VOLATILEORGANIC COMPOUNDS lm'1L) 

<0.0CC035UJL· <0.0:l0035 UJ L• 
< (,l,QOOJJ.S t.,JL-SUR < Q..0000:;.!, u 

"'·"" 7.3 SUA LCS,MSl'SO SIJA LCS.MSISO <OOOOOSS u <O.OOOCOS u 1100012 J <0.000038 u -<<i.<100035 UJL0 <O.c:-JOO'J6 u <0.000'.lS UJ' <OO:XOSUJ ' <O OOJOSO UJ' <O OCOOSO UJ ' 
LCUts:~0 

c'(/,QC0030 l\lL-LC'S.. • O.OOOOJJ u 
P}t,dl/MI 0.02+ 

0.0007AJI..· 0.0007,0JL. 
<0.000000 u <:0.000030 u -03.000Jl'.> u <0.000033 u <O~UJL-

<OJlOOJnl u \ls.tn c:0.00010 u.r <0.00010UJ· <O.OC010 UJ- <0.00010R' 
LCS,MSISD LCS,MS{SD LCS),tslSD 

M ETALS 

P.rs-eoic 0010 0.002'7 0.00201 110022, 0.002$2 0.00278 0.(10372 O.OO,S3 0 002AS Ul+AB 
(1.0,.-ill,f !1.Mil,.t 0,0o,$4 J 0.00560 0.00554 o .. 00G2A 

!larium 2.0 """'' 0.0?87 0.0783 0.0987 0.0080 0.116 0.0632 0.0874 UH-~8 IV \.'l'.U t.10, 0,1151 0 .1711 0.171 0.176 
c,-,tniv,i OCOl'J <ODO:X200U <O 000200 U <() 000200 u <0,000200 u <00Cl)(l00 u <a.ooom U <O 000200 u <O.c<lll>OO u < C),OCOZOO u ~.oooou-:1 u <0000!0 <O oooeo <000080 <O 00:00 

Cl!r«nium 0.10 0.00199J 0.00178J ....,., J 0.00579 .. .,. .. 0,00796 ..,,.. JH,MS 0 00441 Ut+RB O.OC!OY'I ] 11-""" J <00012 <0.0012 <tl.0012 <0.0012 

lood oo,, <QOCoC(!QOV <O.OOOOOOV <O,OCQOC!O u <Q,QOOOOQ V <0000'!00 V O,QOm <0000000 V <0.0QOl)OO V Q.w»>, u "' ')000,,;-: " <Q,000/!J <000070 <OOOQ/0 <Q,00070 

M erc:UI')' 0.0020 -cO.QCOJ;300 U -.:0.llXIIDJOU -c0.0000300 u <0.0000:,00 u Q.OOOOJ1O J <O.OOIJJ300 U ..:0.0000300 u <O.caxooo u ~ OOC00300 u -c.0.0000,lO~ " <0.000042 .;:Ooro)42 -cQ.Do:042 <0.000042 

Sel8fl!um 0050 <0Jl0110 U <0.00110U ..:0.001 10 u 0.001315 J <0.001 ,0 u <0.00110 u ..:().001 10 u <0.00, ,0 u ,;, Q.1))110 I! ...:OJlO110 I) <00010 <0.0010 <00010 0..00238 J 

"'"" 0 12 <O ()(X)200U -.:o 000200 U <0000200 u <.0000200 u <OOC0200 u <0000200 U <000)200 u <0000200 u ,; (l,OO)Zi;(I I! "-0.000ZOO u <0.00000 <() oocoo <OOOCOO <000:00 
OTHER ,,. NA ,0.0 , .. , 32◄ H' ... .. , ... II.It .i:t., . ., 0.895 103 
Tct811JOl9!1d.Ved~lds NA 1S8 '"' 2Z! 3!!2 ... ,., ... 302 , .. }~2 .,. - 314 "" 



 

F-20 

TR.RP Tle,J 1 Re-sidentlaI 
UIA-07 

Sampl&ID PC1., HAP-Mo\01•1128-12-0 H"P-M',CJM)51g1),0 ~p..r,1AQ7.NOV2013 HAP.WJJ7..JUt.21Jl4 H"P.~07-083 HAP-WA07-W0 HAP.MA07• 100 Hi'.P.F,,'IAOM 10 HAP..MA07• 123 HA.P.M-',07·130 HAP--M"-07-140 ~ P.MA.07-tCiO HAP.i,V..07-100 
S~1r,pl • 0(:lle ..,..,G{\f .,~. 11/'Z!!J'l012 06'1Gl2013 (12111mQ14 071H)'201◄ 11/14/;!014 5114/2015 12'1f.120Hi 6r.!lilf.'01(1 11/2W-ro16 etdf2017 1Z/1"11'2C17 00'12/201,9. 121181'2018 
Ld:>$t1~c lD "''" 

12111017-10 1"306861·11 14021012-08 1◄07'0S38-10 1◄110545-12 1505Q678-08 HS151Xl8Z7-02 HSt f07001&06 HS16111331·08 HS170505!!8-08 HS171211U-OS HSIB()60335-07 HS18 121185--07 

<0.00020U 
<O,OOOJOU 

1.0 ,(0.0002DU 
0.00071 J 

Pho,,; 7.3 <0.000050 UJL • coocoo~ O.OOOOll>J <O.ocol4lJJl" <OOOCCl2&UJL0 SUR, <O OCUl35 UJL• .:O.OOC035U <O.COO!XlSU <0.C0'.)()35 U <0.000035 UJL• 
CO.C:00006U 

<0.000036 UJL• 
<0.000035 u MS/SI)' SUR,M$lSO SUR LCSJ,1SISO 

""""" 002, <O 00010 UJL• <O 00010 <tl.CXXI048 <0.002,qUJL' 
<OOCXD40UJL- <O 0000-30 UJL-

<O.OOCCl30U 
<Q.000030 UJL-

<0.0COOOOU 
<O 000030 UJ"L- 0.00006SJL- <O.OOOO'.!OWL- <0,0001)):) u MS/SO" t.t&SO MS/&> MS'SO LCS,USISO LCSJ.1Sl'SD 

M ETALS 

Ar'Hflic 0.010 O.OOS7e G.00530 0.00030 0.0062 0.00600 0.0060 0.00739 O.OOBUUH-MB 0.00517 0.00643 0,0(M,02 0.00404 0.00402 

!lanum 20 0.189 0.2!l8 o.1e7 0.186 0.176 0.t8 om 0.1U ,., .. Q.171 0,0921 0.0793 0.0811 
CJ.dllitJ,i 0.0050 <000000 c:o oooeo <0.00080 

<O "'"" 
<'.lOOOO::,O <OOOJeO 0::0000':i!OOU <0.000200V <0,000200U <0.000200 <OOOQ200U <OC00200 U <O!J00,00 u 

Chrcrnlurn 0.10 «10012 <O.C:0-10 ..0.00'10 0.00024 J <0.00100 .::0.0010 0.ot(J002UH- 0.000429UH-M8 <O.OC0400U <0.00040 U 0.00189 J O..OOU0J 0.000610 
r..{5 RB.CCS 

1-d 0.015 .::;000070 ,c;Q.00070 <.0.00070 0.CN)Qt2J <0.000700 <O<XX>70 -«l.OOC(;OOU .. o.oooeoou <O.OOOOCIOU <0.00000 U •00260 OJJ00787J 0.000:830 

Mercury 0.0020 <O.OO'JOf2 <OCXXJ042 <O.OOIXMO <O.IXXJ012 <0.0000400 <O.OCJOO<O <O.O'.X>DtOOU <D.0000..c:JJU <0000030JU <0.00003:lU <OOCJOJOOOU <O OCO'.J300U <O.C:OOOJOO u 
0 1 1 11 11 1 < 11 u 

0.12 -.000060 <0.00080 ,ncooao <0.0000!,0 <0.0000::,0 <0.C00200U <O.OCI0200U <0.000200 <O.oo:J200 u 

NA ' " 1>8 93& 11 .,. ., ~3UH•CCS 9,37 MO 7.o3 6.22 ,,.a 146 
SOiids NA 276 352 3'2 ,,.. 318 330 "' ""' , .. 352 2<6 238 232 

TRRPTier 1 R«identJaJ 
MA.07 MA.OS 

$~mplel0 Pcu• H,',P-MA07-161 HAP-MA07- 170 l-!AP,t,1A07•180 HAP-MA07• 100 HAP-rM07•200 HAP~IM07-21O HAP..MA07•223 H-',P-.1M07-230 HAPOr,H Al\-08 KAPO.',HM-08--0 HAP-t,1h0&-070012-0 HAP-ll\A!l8-111812-0 (OOP) 

Sarnpl& 'Daile :,,.,GW14 12118/2018 6'17119 12116'1$" 6/23/20 11(17120 6i1"'2t 11/30121 l\1'1l'22 oa/04/20'!1 11117/20 11 07,Qi/2012 1112&'.m2 HAP-fMO&- 112-812-1 
11128'2012 

"Ld:> Sarrple 10 mg/L HS1e 1:;!11Ae·OO H$190&))76-00 HS191210S0.03 KS20001100·03 HS20110979-03 HS21ceo!)75-00 H$211~10Hl3 HS2?0007'6,..O3 1108168-07 1111650-02 l 'lf17ZX>-01 12111017-11 
12111017-12 

A ttALYTE 
VOLATil!.E 0,-GANIC COMl'OUNDS m0/1..) 
P.el'\lene, OOC6 o ..... 0.0028 0.000.,3 J 0.001 1 <00,.o,,) u <OOC020 u < 0 ,00!:QO u o_.uno JFPJ5!SD <O OC030 ,;O 00030 <0.00020 <O 00020 <000020 
Elll,IM)~e 0.70 <00D30 u <00:030 u <0.00030 "' <0.000?0 u <00003!) u <O.ocmo u < 0.000'30 u <O.OOOJO " ,;0.00')10 <0.00010 <0.0J030 <0.00030 <000000 
Tdoono 10 <Ooo:>20 u <OOC020 u ~ .00020 ... 0.00020 u <000020 u ...OOOY.!O u < O.OO!X20 u ,;(1 0()0"..(I ,. <O 00010 <001))10 <000030 <0.00030 <000030 
X_,.._,~.tol.il 10 <O 00030 u <OOCCJ30 u <000030 0.0035 M009 J <000030 u < OOOtoO u ... 0 .111)0:J(I l 0.011 0.0068 0,0033 0.0038 0.0038 

EMf-V TILE ORGANIC C NOS tma"l 

<O.IJOC005 UJL- <u== u <0.00000.S l 
)'ti,ro 1.l <0.000030 u ,;0.00003S u <0.000035 u <0.000037 u SJR.LCS <0.000030 u O001:22:U' <0.000060 UJ' <.()m'.l()M) UJ• <0..00~ UJL' <0.ocrtl50UJL' 

< 0.0000:JC UJL- <Q.0000:1() e 
.Pyidine 002, <0000030 u <0000030 lJ <0 000030 u <000003,! u <0.0!X'C30UJL• <O<XXJO:lO 

LCS.MS'SD 
lJ LCS, 

t.1stSO 
<000010 lJJ• <O 00010 U.r <000010R" «)OJ010UJL• <0001DUJI: 

METALS 

Al"Mflic. 0.010 0.00414 0.00408 O.OO:S28 O.OOS33 o.oom 0.0050"2 VH-lil6 
D.01'.&.5 11.1u, 2' 

0.00839 0.01Q5 0,0112 0.0107 0.1)105 

Barium l.0 0.- ...... 0.0785 0.,01 0.112 0.13111 UH•RB , .... •. 10 0.t42 ,.,,, 0.135 0..182 0.1&e 
Ca~lu:'tl 0.0050 <0ooo;n:, u <0.000200 u <O 000200 <0.000200 u <O 000200 u <0.000>10 u < O.OC0203 u <0..000200 e <O l'.>COaO <0.00!1'!0 <0.00080 <0.000!!,0 <OOOCSO 

Clm;rnium 0.10 <0.000<00 u 0.00122 J <0JJ)O'!OO u 0.00618 0.0.043 JH,f,,o\S 0.00131 UH•RB 0.00264 J 11 •• blO~ J 
<O 0012 <OJX>12 <00012 <0.00l 2 <0.0012 

LeM 0015 <0000000 u <O 000600 u <O 000300 ()..00610 <O OOOB<lO u <0000000 u < 0000000 u -.:(IOOOr61)(1 ,. <O OC(;,70 <O 00070 <O 00070 <O 00070 -<000070 

MetCUI")' 0.0020 -c;0.0000300 u <Cl00CCJ300 u <OJXXl0300 u -c;0JX110300 u <0.0::X:0300 u f-().000030: u O.OOOCM50 J --:Q.OlMIO'JOO l 
<'.l000042 <0.000042 <O.OOC042 <0.00l042 -c;Q.Q(JOO.q2 

1~l@'fllum <uJ)Ol I u <Ou. 1 lu u ~ u rl1 <u.ui1 1u u <.O.u Jl lu u <O.u 110 u <0.1.&.1i lO u < O.OOlfO • '" ,,110010 O.uJ 11 u· 1" <u,1.u1u 
Silvfl" 0 12 <0,ooo;n:, u <0,000200 u <0,000200 <0.000200 u <0.000200 u <O.OXl200 u <0.000200 u <oooo,oo e <0.0008() <0.00080 <0.00080 <0.00080 <000060 
OTHER 
SU- NA .. ,, ZT.3 21,5 :xi~ 1U ,,._, 1o.!i l ~.5 .... 7 75 1 10 7 684 84.5 
Td:alOIS:501.V!'dSOlld!i NA 250 204 3"16 36" 308 302 292 ... 1 220 1.190 1 220 1 140 '"" 



 

F-21 

TRRP Tie,r 1 Rt;1G1den!Jal 
... .,,. 

~mple-10 pct,, HAP-l'M08-06201J.-0 t-lAP-r,•AO&-NO\12013 H,1,.f'-(l,lA.08-JU..201◄ HAP-M~0&-080 M..,P-M,.,IJ&..09D 
(WP) K"-P-rAAOB-100 HAP..M-1.06-110 HAP-MA.08-120 HAP-f..1"08-133 HAP-f,\A.M-140 HAf4.olA.(18..i5) HAP-MM>S-160 

Sarnpl& Dl!lle .,..GW
1
.-; 06/20/2IJ13 CI2120,'201◄ 07110(2014 11113r'20"1◄ OS..'12'20IS HA?--MAoe-OW 12il6/2015 &2&'2016 11J2W2016 6'6'2017 1211Ql.nl7 06112'2018 12/182018 

W12/201c; LllbSa!Tpl~ lO .,,, 1305851-18 1'402101:2-21 H01053S-11 1◄ 110S4S.-13 150S067&03 
1SOSIJ676-03 

HS1512071'5,,,-09 HS16070019-07 HS16·11I331-07 HS1706Q5M.07 HS17121134-07 HS1aoeQ635..06 H$ 1&121186·06 

A ttAJ.YTE 
VOlATll!.E O~GANIC COMP"0utJOS m{)ll.) 
Beru:ene, ooo; cQ OCI0:20 cO 00020 c:0,00020 ..0,00020 -O:,_OJ02:) <0000,0 c:.00002(1U c:O.OJ0:,PU <i;('J,_OJ020U cOOCXlWU <:0.00020U <0.00020 U <000020 u 
El~vtie,n:zer,e 0.70 <D 00030 <O 00030 ,;Q.00030 ef.l.m:mo ,;;QOOcn:i <000030 cQ.ooo3QU CO.COCJ:?f.)U ~OOODU <:OO<Xl30U <:O.OOOOOU <:0.00Cl30U <000030 u 
Tduene I 0 <0000'20 <O 00020 <0.000:J> <0.00020 <000020 <000020 ~.00020U ~ .00020U <(HXl020U <000020U <::000020U <::OOOY20U <0000:,J u 
X ........ cs. tolal ,o Q005I 0.0099 QOt4 QOD54 0.012 0,011 0.0065 0.01-5 M14 QOtD -.:Q00030U 0,002.4 00028 

EMf-YOlATILE ORGANIC C NOS tmotL 

Ptieool 13 <01JOOO!O <O.OD:Xl32 ~..0004-4 UJL· <O.OOocritl UJL- <0,oox:o5 UJL• <0000035-UJL- <:O.c.or,:ns u <0.00(X)35 U <0.000006 lJ <O.QOCIOJ5UJL· <Q.O'.l0036U <OIXXKl»UJL• <t>ooim, u SUR~ SJR,MSJSO SUR.MS/SO SUfUISISO SJR,LCS,MSJSO 

?yidine 002♦ <D 00010 <000:0'8 <00024WI.· <0.000040 W L- <O.CIOOa.'() UJL- <O.Ol:XXnOUJL- <0,COOJ3CI U <0.000030 UJL-
<0000030U 

<0..0000:JJUJL- ·«1000000 UJL- <O O'XMl30UJL-
cO,OOIJCOO u LCS• MS/SD MS!SD MS/SO SUR,l,IS"S□ LCSJ.151S0 tCS,MS'SO 

METALS 

Arsenic 0.010 0..0110 Q0089B 0..0098 0JKl9B1 ll.009'.) Q0009 0.00907 0.00929 UH-1,18 OJXl619 0..00796 Q004l6 0.00524 000003 

Billium 20 0.153 0.210 0.207 0.234 Q24 0.22 0.1!)3 Ql56 .... , 0.210 .l't-OL o.103 0.113 0 122 
ad'l1iut'll < <u, = C .,_ ,oou < u <D u <O u u u ""' u 

Chr-omium 0.10 <O.CCl10 <0.0010 0.00082 J 0.00259J 0.0031 J 0.0020 0,0CM:Q82 Uli-RB 0.00109 UH-1,18 o.ooon9 J 0.00177J 0.00115J 0.00262J 0.002n J 

'""' 0015 <O 00070 <000070 <000017 <0000700 <000070 <()00070 <!QC!OOOOOU <OOOOOOOU <OOOOOOOU <O 00030U 0.000874 J <OOOCOOOU <0000000 V 

Mercury 0.0020 <0..0Xl042 <O.OCXXl40 <0.0:X:0,2 <0.00004-00 <0.0QO(HO <0.000040 <0 0000400 UJ· <OJXXl0400U <O.OCl:IOXIOU <0-Cr.:0030U <0.0000300 U <0.00Xl300U <0.00003C(I u 
CCB 

Seleriium 0050 <0.0010 <00010 <00011 <0.00100 <0.0010 ~ .0010 <0.00110U <>.00110U <0.00110U <00011U <::0.00I10U 0.00123J <0.00110 u 
s,,-., 012 <O 00080 <000080 <O""°"' <OOOOOCO <000()00 <OIXlOOO ... 000020.) U <0000200 U <0000200U <O 00020U <0000200U <0000200U <OOOD2!XI u 
OTHER 

ale NA ... , '5 50 .. ◄ 2 51.2 ,_,. 
◄ 

TctelOl9!1d'VedSollds NA 1,270 lt30 1.120 1.030 1100 1100 322 1130 1050 1130 330 .... .,. 
TRRP Tleor 1 R&S10&m1a1 

...... DA-OI 

HAP-~».oa.230 S.arnpl•ID PC1., HM•-MA.06-110 Hl'Jol-hllACJ6.111 HA.P-""°'08-180 Hl'.f'-I.V.08-1Y3 HAJ-4M05.-200 HAfLl,tA.06-21J HA.P-MA.00-ZlO 
6113/22 

HA"?Of,'I-Dl\,01 HA.POM-DA-01•0 1-tAP-OAOHl7QIS;2-0 HAP·OAOi·112S12-0 H.,\P.0,.01-061913-0 
Sa.rt'PI• Ol:illle .,,,,.GW1JG 0/17119 &171t9 121'17119 6'Zll2D 11117120 !»'14.121 11fJQfl1 HS2206076+ ~011 11/ 17/2011 0710Sf3J12 11/2812012 1J611912(lt3 
Ld)S"~c tD ~,,, HS10000071>04 HS1900097f}.05 HSUl121050-04 HS20C6l199,.04 HS:201 10979-04 HS21000975-04 r!S2l 120107•05 

"" 
110822S-Ol2 1111650-03 1207231-10 12111017-01 t30686H)9 

A~YTE 
VOLAm.E OAGANtc COMPOUNDS mn11. 

~ ~ 
i:!'81\Z.., 0005 Q0003" J Q001)33 J u u <000020 u <0 00020 u J '<'0.0C(,20 u <000000 
Elhvb~• 0 70 <O 00030 u ""''"'"' u u u <000030 u <0000,0 u < u "' 0.00330 u <000010 
ld~ne I 0 <O.OOY.20 u <0.00020 u u u <O.OOl~'O u <O 00020 u u • 0.00:120 u 0.0001J 
Xl.fAn95 tolaJ ,o 0.0031 0.0031 0.011 0.012 < u ...... , 0.00032 J 
s e•v-VOLATILE ORGANIC CONPOUNDS lmmL 

QlOOJ035UJl - c ., . ...........,35 V -.c l).OO(m, " .. .,., 7.3 O.OCIOOIO J <::0.000036 u <GC00035 u <:O.Otol38 u 5UR,l.CS <00"""5 u <0.000050 UJ" <O.OOIXJ50UJ" O.C00092 U" .-.QOOX)SUJL" -:0..000050 UJl • 

<0OC0030 UJL• <:.OIJOCIJ3!1 u 
P)ri<line 0024 <0000030 u <0.000030 u <!0000030 u <0000031 u <O.CMXIOOOUJL-

<0000030 u LCS, <000010 UJ• .:J!)OJ010UJ" <0.000,ow· <000010Wl " <0.00010 UJL • LCS.MSISO MS/SC 

METALS 

Arwnic: 0010 ....... 0.00688 0.0081) 0.(1070EI 0.0061 o.oon2 UH•RB 0.00444 t.Ot'l.uJ 
<0.C013 <0.0013 <0Jl013 <0.001'3 <0,0010 

Barium 20 0.09$7 0.113 0.121 .. , .. 0124 Q1S3 UH-RB 0.08157 o.,,. ....... 0.0851 Q109 0.116 0.122 
Ca-tlTliu-n 00050 <1)000,00 u <0,000200 u <OOOOaJQ u <0,000200 u <O 000200 u <O 000200 u < OCC0200 u <.OOOOZnQ " <DOOOilD <000J60 c0000.11,0 ..,,oc,,o <OOOD&O 

Chtu'ni~m 0.10 0..000791 J 0.00291 J 0.000525 J 0.00-1215 0..00075 JH--t\1S 0.0019-1 UH•RB 
Q00056S J .. ~~ 

<0.0012 ..:0.0012 0,00220 J <0.0012 <0.0010 

'""" 0015 <0000000 u -{0QOOOCO u <0000600 u <0000600 u <o ooceoo u <0000000 u <OOC06-00 u <O l))."'l!(n~ n <000070 0000619U· <000070 <O 00070 <000070 

MEl'Cll')' 0.0020 <0.00C0300 u -.il.OOOtn..'O u 0.0000300 J <O.<xlOO:JOO u <O.OC00300 u <0.0000300 u 0.0000730 J .,;0,0000100 ll <O.OC0042 c0.COOD42 <O.OCXN'.>42 <0.000042 <0.000042 

5e1Mum <0001 1 110 <0.001 iO 110 <0001 10 u < 110 u < 0.0011 u <1100110 u < ID <0.0010 O.OOWIJ H U ooofo, un 

it 
0 12 <1)000,00 u <0.000200 u <:0.000200 u <0.000200 u <0.000200 u <O 000200 u <0000200 u -ocoooozoo u <DOOOilD <0.00080 <0.000!0 <O.OOCSO <0.00000 

"" "°·" ... , ... , ... 38.l 44.2 14.7 ,u S<IO 3.51 2.70 ,., J..B◄ -· NA 9Z1 1010 ... 908 750 1010 36D "" 316 3·15 308 352 3'16 



 

F-22 

TRRP Tier 1 Roodon!Jal 
OA.01 

S.:,mplo-10 Pew HAP-OA01-fl,,OV2013 HAP-OA01-JUL2D1◄ 
(OUP) HAP..OA01-<:eD HAP-DAD1-090 HAP..OA01- IDO HAP..OADl-110 MAP-OA01-120 HJl>.11DAOM30 

(OUP) 
HAP-OAO"l-1◄0 K,t,.P..OAf)l-150 H"P OA01 160 

Sampl &Dl'UI ~'GW1"" CI2l'191201◄ 07N0,12014 HAP-OA.Ol-JUL.2D14-1 1111412014 5112/2D15 12115'2D15 6121r.;n1s 11128'2016 6,SJ2017 
HAf'-OAOl-131 12'1&'2017 06/11/2'.)18 12/1712018 

fllf!G'201◄ ""'1<J17 L._,S<1rrple 10 .,,, 14021012-10 14070536-01 
1◄Q7053&-02 

141105,!l!>-01 15050676-07 HS15120?M-02 HS1607001~1 HS1611133'1-01 HS1700Q:5M.01 
HS1~g&.-02 

H51712t ·l3-4-0t HS 18050636-01 HS1B121186-01 

Al'IALYTE 
VOLATll!.E ORGANIC COMl"OUtJDS rl"l(tll.) -""~- coo; 

ii 
<;0(0]20 <0 CJ0020 

-u 

<O.CDl2DU <(lOOO>J u 
EtlWtl~e 0.10 <O OCOJO u <O.CXXJ30U <(100000 u 
Td ucnc 10 <O 000,0 u <OC002lU <00003) u 
:Xknc:,;, tcil~I ,o <!) <000050 u <OC0030U <0000,:, u 
SEIU- OR 1 ' NOS lm" L) 

''""" 13 0..000088 JL-SUR" <0,000,(.5 UJL~ <OOXMSUJL~ <:O,CO~ UJL· .:0-,00(035 UJL· •:O,OOC035UJL• <O,Qox:r36U <O.to:l035U <OOOJOJeUJL- -:O,OOC037UJL• <0000036UJL· ..::Q,000005UJL· <O.Qo::035 u 
SUR,MSISO• SUR.MS/SD SUR SUR su• SUR SUR, LCS,MSISO 

.,,.,, .. 002,6 <0.000048UJL-SUR" <O.C025UJLA <0.0025UJL" --0.00004(1 UJL- ~.OOOOOOUJL- <O.OOC030U <O.OIXXKlOUJL- <OCDJ030U <0.(XX'.1031 UJL- .;0.00:X>32UJL- ~OOOOOO UJL- <O.OIXIOXIUJL- <O.OIXDJO u 
SUR , fJSISQ• MStSO MS/SO SU~.tiIB,,'SO MS/SO LCS,MSJSD SUR, LCS.MS"SO 

METALS 

Ar:;;e(ljc 0.010 0.0012J 0.00098 J 0.0011 --0.00100 ~ 0010 O.OOD716 J 0.00322UH- 0.000520J O.OOD725 J 0.000587 J 0.00156 J 0.00147J 0.00146 J 
MB.CCB 

~rium 20 0.117 0.130 0.132 0.135 0.1' 0.107 0.113 0.114 0.111 Jl-fO 0.182 JI-FD O.O!M3 0.0121 0.1000 
cam11um 0.0050 <o.oooeo «)_a,Jl)O <O.CXXXJ9 <O.IXiOIIOO <0.00C60 <0.0002GO U <0.00021Xl U <O.CDJ.!OOU <O.CXlrlOU <OJDJ20U <O.O'.JC!ZJOU <0.1:XmOO U <0.ocmoo u 
Cbt.ct'llh..1m 0 10 <00010 <0.00111g <OOCOtA <0.00100 ~0010 <O 000400 U 0.00109UH~1B <0000400U <0.00040U 0.000.UOJ <0000400U 0.00210J 0.00129 J 

,,.. O.ot5 <0.00070 0.00020J 0.00015J <11000700 <0.00070 <O.OOC6JOU 0.000867 J <O.CD'.llDl U <O.CXllfOU <UOOOOOU 0.0010,j.J 0.0013::JJ 0.000896 J 

M~1,1ry 00020 <0000040 -::0000012 <O 00'.'.l012 <OOOOQ4.00 <OOOllO->O 
<O.OOCOIIOOUJ. <00)()()4-00U <OootmOOU <0000030U <OOOC030U <00C0)300U <OOC00300U <O 0000000 u 

CCB 
ium 0.o,t) <00010 0.0013J ..:000l1 ~.00100 <0-0010 <Q.001 10U <0.001·0u 0.00111 UH•CCB <00011 U <;00011 U <OOJ110U <0,001,ou <0.00-110 u 

I .. _,Sol~• 

0 12 <o,ocoeo <O,OfJ00:56 ... 'CJ.00:056 oo.oooaro <0.ooceo <0,00020() U <0,000200 U <00002COU <O,OCX:r.?OU <OOIXWU <OJl'JWJOU <Oo:o:200U ..:0.000200 u 

NA 327 3.◄3 3.50 ,.. 3.1 3 13 3.71} 3.54 2.96 3.01 ,,. 0.46 , ... 
NA 340 316 316 , .. 300 "'2 338 m '" 286 , .. 246 36.0 

TRRP T1e-r 1 Rf!':liden?lal 
OA-01 DA--02 ,_. 

Stlmpl610 PCt&~ HAP-OACtM7CJ HAP-OAOt - 180 
HAP·OA01· 1B1 HA.P-OA.01-190 HAP-QA01•200 1-1AP:OA01-201 HAP..OAO·l-210 HAP..OAOl-220 HAP-OAOl-210 HAPOM-DA·02 HAPOM-OA.·02-0 HAP·OA02-0706'12-0 UAP·OA0:2-1 12712-CI 

S.amp!~ 'D1H ~ GWu.; G/18/201!1 
l 2'17/19 12111n~ 5123/20 11/17~ 1111712:l 6'14121 1 1130'21 M'i/22 OO'D4n011 11116'2011 07"""2012 11127f2012 

L.t> SafT"l)l•t0 mg/l HS1«.l6097e-06 HS191210So-ui HS 19121000-00 HS3l06111»-0S HS:2011C979-0S HS201 t097't).00 HS2108097$-0S HS21t20107-04 HS220<076+05 110618B-C6 H 11590-7 12072»-02 12111017-0'2 

AMALYTE 
VOUTIILE ORGANIC COMPOUNDS mat\.) 

~ ~ - ~ 
eeru:cne 000, u <OOIXW u u u .("{IIY.l(r..(_I u ~-o.ooo=o ' [;tiw.r.era;er:e 0.70 u <OOOCOO u u u .:,•,tr._li.l;_l(I u ~-o.oou;o ' d ~ M l.n u =o u u u <; Q.OOIY,!O u .-:0.00010 ' :I. ten~. tolal ,o <OCOOlO u ' u 1 < oJ.IXI030 u 0,ijN U ' SEMl,VOUTILE ORGANIC COMPOUNDS l'n(»'L 

«:0.000005 W L- <O.OOJ005 UJL- < U.OCJ00.!5 u "'0.0000'.H " ,.,.,,,, 7.3 <O.OCOOOS u <QIJJOOJ5 u -<0.000035 u <QOOQOJ.8 u SUR,LCS SUR,LCS <0.0000,0 u <O.OOC05 UJ" -<0.000050UJ' <O.OJOOSOW"- 0.000D76 JL' 

< •\ IJl)tl()J(I U,IL- ,;; l).Q00030 " 
.Pyidin. 0024 <O.OCOOOO u <0,000030 u <O.OOOCOCJ u <QC00033 u <O.OC0030UJL- <0.000030UJL•LCS. ,oromo u us. <0.00010UJ' <O,0CiJt0 UJ' <fJ.OOOlOLIJ" <O.C0010UJL• SUR,t CS.h1SJSD h"SISO r.ts-so 

METALS 

ArMnic 0010 0.00132 J 0.00136 J 0.00129 J 0.00123 J 0.000805 J O.ll00!105 J 0.00356 UM-RB O.t01.n I D.0018f J 
0.00335J 0.00302 J 0.01™!1 J 0.00344 J 

Sanum 20 0.114 o.os:33 0..0547 0.0685 0.061-4 QOOl 0.124 UH-RB U.-0981 ti.HI 0.328 0.219 0.2L8 0.205 
Cldmiu:,, 0.0050 <O.ll00200 u <0,000:.DO u <0.0002CO u C:0.00020Cl u <0000,00 u <O.C0020l u <0.000200 u < •~l)o, (11J);I ll " 0.000?00 ,. <QOOIJOO <0.00080 <0.00080 <0.0C030 

Cl\l(;f'l'!ium 0 10 0.00101 J <0 000400 u <00004al u 0,000690 J 0.000433 .HMS 0.000821 ...... 0.00128 UH,RB 
0.1)1~~18 J O.,li-21! U H t.B 

<0.0012' 0,003'91 J <().0012 <:00012 

Lud o.o,s <0.000000 u <0,000000 u <0.0006CO u <QOOOOX) u <0000900 u <0,COOOJO u <0.000600 u < (~00:J(il)J u < 0001"00 ,. <0.00070 <0.00070 <0.00070 <0.00070 

MEf'Cury nao,o <00000300 u <0.0000300 u 0.0000890 J <0.0000300 u <O.OC0030D u <0.00003CO u 0..0000430 UH~.t B 
O.WOO,l!) I < 0.0000}00 l 

<0.000042 <0.000042 <.0.000042 <O.OC0042 

!>elEol'IJum O.OOIJ ..:0110110 u -..iJ.00110 u «100110 u ..:0.00110 u <'000110 u ,"(UJ0110 u ..:0.0011 () u ~ 1.1.00llO u • 1).00!10 ,. ..:o.01no <0.ro10 0.0012'.1U' <0.0010 
Si .... 0.12 <0.000200 u st0.000200 u ~0.0002'00 u <0.000200 V <0000,00 u <0.C00200 u ,o.aoo,o, u -< 0.0002,,N u " 0.000?00 " <0.0008:) <0.00080 ..:0.00080 <D.00030 
OTHEft 
Sulfat~ NA IQ◄ 10.2 8.63 10.8 3.25 14' 2~1 M l U8 9.88 10_2 10.1 11.7 
fdllil 0t~§Cf\ted $:iltds NA M ,,.. ,,. 3-n 3(18 294 "'2 ' " .... "" 470 450 .,. 



 

F-23 

TA.RP Tier 1 Resdc:mia'.I 
DA-U2 

~ 1.10 PCU- HAP-OA02-062:'13-0 HAP-0All2-NOV2:ltJ 
( OUP) 

HAP-OA02·JUU."01◄ HA,j)..OAQ-2-080 HAP·OAIJ2-C90 HAP-0A02·100 HAP•OAOZ.101 HAP-0.,.02-110 HAP·OA0'2-120 HAP-OMZ..130 ~J.>~0.-.02-1'13 
Sampl• Daile -.,GW,._ 0(V'2(U20t3 0211"9.1201◄ 

HAP·OAO,-.NCV2013-1 011t0r201-4 11/1l'201◄ 5'-12fi015 12Mu""...'015 12'161'~1!:i &281.:'01$ 11129/2010 6/$'2017 12'1t'M"'"°17 00/1Ql'20U 
L~ S&n"C)IO ID ~,,. 13008.61-17 1'1021012-12 1402101:Z..13 1407053,8.-03 14110546-02 150006?B-07 HSt512078S-07 HS151~788-00 HS160700t9-06 HS16111331-00 HS17000663-00 H:$17121134-06 

.I.NALYTE 
VOU.TIILE ORGANIC COMPOutJDS ml"III 

~ ~~ 
~l'll:1!!11~ 0003 <00::000 <O (0020 (Q.00020 <OJ'.XX>20 <O ,CO.Oomo <O.OODalU <Oo:mou <0.00020U ,cQ.00020U 
Etlli...i:tienzene o.70 <O.OCWO <OrooJO <0.00000 -<O.CCOJO <O <0.00030 <O.OOl'.XX;IU <OOOWOU <O.~U -<0.000:JOU 
Tduenc 10 <Oro:J20 <0(0020 <0.00020 <OJXJ020 <0.00020 <0.0003JU <OOC02DU "0.00~U "0.00020U 
X-.l!!ne-s, tol;al ·o <O.OCOSO "'(0051) <0.D'.)1)5(1 <O.C:0050 <0.00000 ,cQOOCY.:aOU <OO:OSDU 0 .0012 J <0.00030U 
SE111-YOLATILEOftG-ANIC COfilPOUN DS lm l:tL) 

Ph°"" 7,3 <0.000050 <0.000032 <O.OOC032 UJL-SUR' <O.o:xl47U-A.' 
0.000068JL-SUA, ..:0.000Ct35WL· <O.OD!'.m5 UJ L• <0,000035 WL· 

<0.000035 U 0.0000.fl J <0.000036 U~"l-SUR <0.0COJ3SV 
rt1S1S0' SUR.MSISO SUR "'" 

P')r,Cllr\-e 0-02, <0.00:,,0 <0.000.'48 <0.0000◄8 UJL·SV.R~ <0 .0020 UJLP 
<O l)()(X)40UJl · <0000030WL 

<O.OOL'OJO U 
<0000030Wl <O 000030 UJl 0.000068 J <O 000031 UJL <OCIOCCOOUJl• 

SUR MS/SO- SUR >,IISJS!) SUR MSl'SO t.lSISO l.CS,M$1SO 

METAL.S 

'"""'' 0.010 ....... J 0.00307 J 0.00323J 0.0032 0.00259J 0.002' 0.00232J Ml236J 0.00487 UH• 0.00247 J O.OOM&J 0.00155-J 
IHl.CCB 

!btlU1t1 20 0.152 0.15-1 0.146 0.1:52 0.148 o.n 0.15-2 .. , .. M093 0.()412 0.0037 Q.11:S 
C11.d1UU'1'1 0.0050 <O.o::x:ao <000080 <O.OOCOO <O.C:0000 <0.000800 <0.00C80 <0.000200U <0000200U <0.000'200 U <O.oo:noou <0.00020U -<0.0002000 

Clm:rnlum 0.10 <OJJJ10 <0.0010 ..:0.0010 0.00021 J <0.00100 <0.0010 <0.000400 U <OOOO<OOU Q000642 UH-WIB <O.CXX>400 U 0.000700 J <0.000400U 

L ... o.o,., <O.C00/ 0 <() ro.)'1'0 <0.001.WO -<0.00012 <U.000100 <0.00070 <0.000000 U <OOCO&OOU <0.000000 U <0.t'.XXla'.X)U <QOOOOOU 0.00168 J 

M~lll')' 0.0020 <O.COJ042 <O.OOCnlO <0.0000<0 <Oa:xJ012 <O.rooo<oo <O.DXl040 
<0.0000.00 UJ. .:;Q 0000400 UJ-

<0..0000400U <OOC003COU <0.000030 U <D.OOODJOOU 
CCB C CB 

I 
0.050 ,:Q.CX:110 <0.0010 10 <0.C011 100 10 110U <D00t10U nou <O.COH OU <0.001 1 U <0.00110U 
0 12 <Oh:"80 <O 00080 ..:o.ooceo <OCKXI056 ,().000800 --0.00000 <D.000200 U .-..oocmoou .:0.000200 U <0.00)2[)() U -:0.000200 <0.0002000 

NA 13.5- •'6 107 000 11 3 8.7 5'8 5.48 ". 103 11.1 6.72 
SOiids NA ,.. 376 .., 3<0 340 '"" 32◄Jl,f0 1050 JI-FD 386 . .., 3<0 320 

TRR? T1e-r 1 Re,gjdl!!ntial 
OA-02 

$ampl6 10 PCl6~ HA.P..D>-02-15-0 HAP-OM:2-160 HAP.OA0'2-110 HAP-OA02- 180 HAP-OA~ 100 
(D...IP) 

HAP.OA02-200 HAP-DA02-210 ! OUPJ 
HAP..DA02-2'20 

(OUP) 
HAP..DA02-:230 HAPOM-DA-OS 

S.omplc- 'Dlllle .:)lliGWu:.. 06(12/2018 121'leu11'18 &ta.'2019 12117,'19 0/23/20 HAP-OA0'2-1il n'17/20 611"21 HAP•DA0:,2·11 1113°'21 HAP.0,t,02,221 ,.,.,,., 000.,011 
6123/20 61151'2-1 11f.!0/21 

L«> Sa,rple 10 mg/L li51a000835-05 HS1.S1211a&-M HS1Q(JSl)fli'6-0i' HSIQ121050-07 HS20061109-06 HS20061199-07 HS20110iil79--07 HS21000i7.S.06 HS2 I050075-07 HS21120107·00 HS211201ff1-07 HS22060'M4-°"' 1100, as--02 

AMALYTE 
VOL.AT1U ORGANJC COMPOUNDS mev1. 
Beru:cnc= 0/JOO <0.00020U <0,00020 u <0.00020 u <0 00020 u MOOV J 0,00027 J 0,00022 J <O IX020 u <0 OOCQ0 u <o,oo,,-;,o u •:fJ,OOOlO u <0.0CQ2•l u <0.00000 
Eth-.(bi:-n:teN: 0.70 <O.OOOOOU <0.O<Xn0 u <0.00030 u «).OOJJO u """"",, u <0.00030 u <O.oor.lO u <O OCO'JO u <0O:xl3D u <rO,l)U\lj(J " <(J.(100.J.0 u ~· (\0()'130 " <0.00010 

"'""'· 1.0 oa,u < . UI < . <0.00020 u u <0.00020 u u < . 0 u <00 u < 0.00('20 ,. C:: Q,00}20 u < o.oon o u 0.00010J 
X\IE!f\M , tOllaJ 10 <0.ooreou <0.00030 u <0.000,0 u <0.00030 u <(100000 u <o.ocmo u <Otl0030 u M 023 JI-FO 0.00062 .B-FO < 0.(l(l(ij.(I u < ol.OOJJ.O u < 0.00)30 u <0.000.."0 
SEMI-VOL.A.TILE ORGANIC COIIIPOUNOS L 

<O.OOC035 UJL- cO.D:0035 UJ L· 
< O.OOOvJS u <;0.0000JS u <0.000.:0$ u 

'"'"" 7.3 
LCS,MS'SO 

<O.O'.XJD35 u <0.000035 u <0.000[D5 u <0.000036 u <0.000037 u SUR.LCS <0.000035 u <OOOCXllS u <O.OIXD5U~l' 

<:(J,'...,OOflJIJ Wv .:qo:_iooJ.O '"I, ~· 0 lll.11.'(.(J(I u 
P)ridi1te 0-02, 

<:O.oo.mO UJL-
<0«:(1030 u <0.000030 u <0.000030 u <0.000031 u <0.000032 u <0(XX)Q3()UJL· 

<0.000030 u <0000030 u LC~ LCS, <0.00010 UJ' LCS.,MSISO SUR,LCS,MSISO MS:SO :1.t&,SD 

METALS 

A~c 0010 0.00189J 0.00262 0.00308 0.00147 J 0.00143 J 0.00157 J 0.00177 J 0.0014(1 UH-RS, 
0 .00091:12 

lA+R8. U IOz» (l(KC.,~ ... .-mt 
cce ccs 

Banum 20 0.12.t 0.131 0.0534 0.102 0.106 0.143 0.12 Q107 UH·RB •o••" UH-RB ~- -0.10) e.11~ 
C~.tnium 0.0050 -:0.000200U <O.O'.Xl:,00 u <0.000200 u ( 0.00021'.Kl u <0.000200 u <0.000200 u Q000'.376 J <0..0002.'.IO u <0000200 u < 4J.(ll)t11(H1 ,, <(l0'.!02(10 IJ -<G.l\00'!00 I) u 
Chrcrnium 0 10 "-0.0004-00U 0.00382 J <0 000<00 u -<0.000400 u • 000405 J 0.00221 J 0.00153 JH•M~ <0.0004-00 u ,-,,0004-00 u I.IM!t419 J 0.0 00629 J ._..og~, UH-llll J 

""" 0.0lS <O.CIOOOOO U 0.00208 <0.000000 u 0.00140 J <0.00~0 u 0.00130 J <O.COOeo:> u <0.000000 u <0000600 u -< 4.J.1'.J(HJ6(HJ " < (.l ()Xl6Qo u < OUOOE,OO u u 
Mercury noo"' <O.OOOOYJOU <0.000.'.)300 u <0.0000..VJO u 0.0000480 J <OltlOOY!O u ~ 0000300 u <UXXMl u 0 .. 0000380 UH-1.1e O.f.0.'.10410 UH.._1B 

0.(l(l(J(l-il(l Jl-lU 0.000!(" MI> -<il..(llloo:J60 0 

""'"""'' 

I L~~~. 
0.0,0 O.U018ZJ -<:0.00110 u <0.00110 u -:0.00110 u <0.00110- u --0.001,0 u ~ .00110 u ..-:O.tr"1 10 u -c:O.LTJt·10 u ,;.(I.OIJtl(I ,1 < V.00110 u o.:(1.00-ll(I 0 -<:0.0010 
0.12 -.."0.000200 U <O.<XXl200 u -.."()J))Om u <0.000200 u -..-0.000200 u <0.(M).)20:I u <O.C00200 u -<0.00~0 u <0000200 u ~ -0.0(J0200 " <".QOOO'lOO u ,"0.000'!00 I) <O.oooeo 

NA e.2• 10."J 11.9 S.71 1>' 13.2 15.1 26.8 28.!i ,,_, 
'"' 12., ◄.34 

NA •52 '"' ... "" 306 m 302 2111) 2'.10 36' ·~· , .. 343 



 

F-24 

Sample-ID 

Sampl• Dale 
Ltl> San,>lel0 

ANA.LYTE 
VOLATil!..E ORGANIC COMPOutlDS mCIII. 

Benzene O.OOG 
t l B\Jl\&n:zfilro! 0.10 
Td~ne 10 
X\lenN, to4al ·o 
SEr.U-\IOLA'TllE ORGANIC COMPOUNDS Cm.'rl ) 

"'"'""' 

M£TAU 

Cfir(f'TliUITI 

1-1 

Me,cury 

S.ampt•ID 

S• mp!et 'Delle 
~$arr"l)l-et0 

ANAl.YTE 

7.3 

0.010 

20 
00050 

010 

0.01s 

OQOXl 

0.050 
0.12 

NA 
NA 

TRR?Tler ., Re91dentlal 

PCl&' 
,:wGW,,., 

m!>'L 

VOLATIILE OAGANtc COMPOUNDS mall• 
Oeru:me: O.oc:G 
L;l l)\ffie-n;zer,,e 0 .70 

fciU@M 1.0 
X\lenes. to4al 10 
S Ell0VOU:TILE ORGANIC COMPOUNDS (l'ni>'L 

"'"""' 7.3 

P)ridiM: 01>2• 

METALS 

A~c 0010 

eanum 20 
C11!tnium u.0050 

Chr«nium 010 

L..,, 0015 

MKCUI")' 0.00Xl 

Selooium 0050 s;..., 0 12 
OTHER 

,te = 
TctB10.9~s-:.11ds NA 

<QID>20 

<OJIDJO 

"' <OOCOOO 
<Q <D,0:090 

<0.IXKXJ5DUJ• 0.CXXI074U' 

<OOC010UJ' <0.000"10R' 

<0 .0013 0.00566 

0.131 0.133 
<0.00000 <O.Clll30 

0.001S7 J <0 0012 

«100010 <00'.JJ70 

<0.000042 <0.000042 

<0.0010 0.00368J 
<000000 <OtrXJao 

◄,920 0.006 
318 640 

i'IAP-Oi\OS-130 HJ,.P.OAl)S-140 
!W,'2017 12/19r.iD17 

HS1709J5153-05 HS171Z11"34-04 

0.000041 J L-SUR C0.000035 U 

<0.ctto31 UJL- ~.000030 UJL-
SUR.r..S!'SO LCS,MS'SO 

0.00111J 0.00171 J 

0 .120 0.0789 
•cu.CX)'LlJU <0.000200U 

0.000660J <0,000400U 

<OOO'.JOOU <0.000600U 

<-O.Ol'.XXX30U <O.OXl0300U 

<0.0011 U "0.00110U 
<OeooaJU <0.000200 U 

'·• ,., 
'" 

~ =ji 

<0.000050 UJl • <OJXlOOOO "0.00005(JUJL• <0.00X>32 

<O.OC01DUJL~ «J.0001D <0.«1010UJL._ <Oll!XlO.a 

Q00483J .:0.0010 ..0.0010 000505 

0.151 0157 0.15S 0.1-M 
..:o.00080 .:o.ooceo ( 0 .00000 <O.OIXl!ICl 

<00012 <0 0010 <00010 <00010 

<000070 <0.00070 <0.00070 <0.00070 

<0.~2 <O.OOOO<l <O.CUJC>42 "'""""" 0.00118 J 0.001001JH" 0001161JH• <00010 
<O OOOIIO <0.ooceo <0.00080 <0.00080 

U.6'".i6 39.2 <10.1 2.'5 ,.. 314 m , .. 
DMl5 

(DU?) HAP..OA05-150 HJ\P-DA05-163 HAP--OM>170 HAP-DAQ5. 183 
HAP-OA0S-1-4 1 

D&1"21D1B 12'1e.'201t 011&201& 12t17110 
•2'19"2017 

HS 171211~ 
HS 1 B090835-04 HS1&12118&-04 HS190e(S7&-0a HS19121050-0S 

<O.OOC035 WL• <O 0Cl00l5 l.UL· 
OOR Si.JR, I.CS t.tStSO 

-<O.OOOOJ5 U -<QCC(J036 U <0.000~ 

c;Q,000030 UJL- <0 0:0030 UJl-
LCS,MSISO SUR, LCSJ.1SISO <O.OOOOXI U 4lOXID30 U <OJXKIO:O 

0.001•5 J D.OOO!l59J D.000808 J 0.000555 J 0.00178 

"""" . , .. 0.114 0.121 . .,.. 
.:u ,.C002COU dJ.D00:20ClU .:0.000200 u = =»> u s:O.COO:ZCO 

<O..C004COU <0,DC0400U <0.000400 u <QCXX,,00 u 0.000653 

0.000828J ~ .O!XX300U <0.000600 u <OaxJSOO u 0.00156 

<0.0000000 U ~cmrooou <OJ'.Xl00300 u <0.0000300 u 0..0000470 

<0.001,o u <0.001IOU <0.00110 u ~.00110 u <t'0.00110 
.-:O .. C00200U '«l000200U <0.000200 u <0000>00 u <O.C00200 

24 2 29. 31 ... 10 
210 '" "'° ,., 1 .. 

<0.0IX>f3 UJL' 
0.000056 JI.-
SUR, MSJSD~ 

.:Q0024UJl..._ <0.00'.)().4()UJL-
SUR.MS/SD" 

0.0011 .:OC011X) 

0.1-48 .... 
..:o.cocIDQ <OOOWOO 

0.000?6 J <000100 

0.00023 J <0,CIJ0700 

<0.000012 <01XXl0400 

<O.0(H1 <0.00100 
<0.000056 <O.oooaoo 

38.'1 37.9 
328 318 

HAP-£Wl5-190 HAP-l»\05-203 

'"'"" 11/17120 
HS20031199-0& HS~1109?'9-00 

J 000<40 J 0,000934 J 

0.1S4 ..... 
u <M00'200 u <O.OOCC!OO u 
J 0.00137 J 0,.00107 J 

J 0.000790 J <0.000600 u 
J <00000300 U <0.0:00300 u 
u <0.00110 u <0.00110 u 
u <0.000200 u <0.000200 u 

196 217 
190 ,,. 

~.0iXXJMUJL- «IJX)00l5 UJL-
SUR.MSl"SD SU R 

<OO!XXJ30 UJL-
<O.ocm30U 

MSISD 

.:0.0010 0.00486J ... 0133 
<0.000aJ <il.000200U 

<00010 <0000,C.OOU 

<0.00070 <0.0Cll600U 

<0.000040 /4J,OOCOWJUJ-
CCB 

<0.0010 <0.001, ou 
<0.00080 <0.000200U 

37 0.913 

"'° 31' 

HAP-DA.00-110 
6l2&2010 

HS1007001~04 

<0.0IX)(l!3$V 

<O 00:030UJI..-
MS/SD 

0.()(145UH-
fl1BCCB 
0.0778 

<0.0002□0 U 

0.00'81 JI.J'"D 

0.00304 J 

<0.0000400U 

<0.001101J 
<0.000200U 

6.02 
162 

(OUP) 
HAP..OAOS-111 

"'2&2016 
HS16D700'I9-06 

<0.00CQ35 U 

<O oo:mD UJL-
MS/SO 

O.OM3 UH-
MBCCB ..... 

<0.0IXmOU 

0.0057.1-FD 

0.00373 J 

<0.01'.XXHOOU 

<000110U 
<0.000200 U 

6.16 
116 

H,6,P..DA05-210 HAP..DMJ5...223 HAP..DAOS-nCJ 

611tv2"1 11,"31'Jf21 e.'14122 
HS210&1075-08 HS211~107-06 HS220007&4-rl! 

< U.\JOOUJ5 U < 0.000035 

u 

<0,00IJ(IJO UJL- < O,lM»:00 

u lC'S. 
MS..130 

0.00188 
UH-RB. 0-~18 I .OD4SI 
ccs 

0,118 UH-RS 0.178 0.1~~ . 
-:0.000200 u .:('l.\"fl00.(11) " oc O.IIOO?illl IJ 

0.000480 UH-RB 
!).("'66.i U Oflii"!' UH-JU 

<0.000000 u 0.0012,,.1, J < 0.1JOC16(10 u 
0.000041CJ UH-MB 

!).OOOtl).il) J < 0.00C((UJO u 

<o.o:n10 u < O.Oltl W u < 0.00I Hl u 
<OOO<JLOO u ,:; (JIJ01)2f11} (J ~o.ooowu u 

18.2 "" 2.l -1 

338 312 ,,. 

HA~OA0&-120 
11/29t'2010 

HS1&111331•04 

~ 
<0.000036U 

-CO.C:00031 U 

0.00127 J . ..... 
<0.0002JOU 

0.001'3J 

0.00102 J 

<0.00C0300 U 

" 0.00110U 
<0.ooomu .. , 

212 
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TRR?Tler 1 Reidentia• 
DA_.. DA-06 

Sample-ID PCts:• HAPOM-OA-00 H.-.POt,,,_Oti...00-0 HAPOt,HM-00-1 HAP-DA00-070512-3 HAP-OA.00-112712-3 HAP-OA0&-<:()1913-0 HAP..DAOO-MOV2013 w.~OAOG-JUL2014 HAP-OAOG-OeO HA.P..OAOO-OOO HA.P-DA00-100 H.-.P-OAOG-110 HAP-OMG-120 
Sampl• Dale c:w,,GW..,,_ OMW2011 11/16/201 1 1111612011 07A:J5'3>12 '11'27/2012 00,'1W2013 02/18.'2014 07/1IY2014 11113t2014 51'14/2015 12115/2015 6128/2016 1112llf'2016 
Ltl> San,>lelO ~,,, 11081,88,-04 1111590-03 111159(),04 1?J7231•07 12111017.04 13:>686Hl2 14021012-15 14070638-05 14110545-04 15060076-12 l-"S1512>78S-04 HS10070019-03 HS16111331-03 

ANA.LYTE 
VOLATil!..E ORGANIC C OMPOutlDS mCIII. -........ 0.000 <OJJ:llJO ..:o.coo30 <DCIJ02D <0.00020 

:~ 
tlB\Jl\&n:zfilro! 0.70 <DJJ:X>10 -<0.00()10 <OJl»JO -.::0 .00000 
Td~ne 10 OC0010UJ' -<O,C0010 <OOXOO <O <0.00020 ,i 
X\lenN, to4al ·o <DOC0'.30 -<(lC(X):30 <00::WD <O -<0.00050 <D 
SEr.U-\IOLA"TllE ORGANIC COMPOUNDS Cm.'rl ) 

!'1"'""' 7.3 <0.QJCIOSVJ' <0.00000) VJ' <0.000050 UJ• <O.OOOOOOUJ• <0.00Xl50VJL• <0.00l050 0.000082 J <0.00046 UJL' 
<:0.00002e IJJl - <00001l36 UJL- <O.OCXXX35U 

<OJlXI005U <O.-CXXJ035,V SUR,MS/SO'" SJR MSISD 

~diM 002' -cQC.00,0UJ' <0.00010 W'· <0.00010 UJ' ..:Q.{XX]10R£ <0.00010 UJL, <0.00010 <O.CXXXl48 <Q.C025 UJL' ~00004-0 W L- <OC00030UJl - <0.0000:mu <0.0(XM)JOUJI.· <O..cxxJODU 
SUR,MSiSO" MS/SO MSJSD 

METALS 

,,..,.. 0.010 <O 0013 <0.0013 <0.0013 -<0.0013 <00013 s;().0010 <O 0010 <0C0(]42 <000100 <OCD10 <OOCD400U 0.00329UH-
OJ>0943 

MBCCB 
~riurn 20 0.117 0.110 0107 0.126 0.128 0.1311 .,,. 0.131 0.130 .,, 0.121 0.108 0.0790 
C11tT1ltr.11 00050 <OO::OaO <noooro <(laJOSO -<D.OJ08D ..:O.OOOl:IO <0.□0000 <O..QCCll!-0 <QCOOD9 <0.CXD80J <Q.0008(] <0.oom□OU ,tO.{XX]2DJU <0.0002COU 

Cfir(f'TliUITI 010 <O OCll2 <:00012 0.00177 J -<0001:l: -<00012 0.0C>102 J ~0010 <OC:001& -<000100 <00010 <0000400U 4l.D009:22 UH-MB -<0000400V 

1-1 0.01s <00::070 <000070 <O.OXl70 <Do:mo 0.0013)J <0.00070 <O-OOQ70 <O-CIXl12 <0,0:0700 <0,00070 <0,0006CIOU <0,00JOCOU <O.OOO@OOU 

Me.-cury noox, <0.000042 <OCIOCXM2 <O!Xa.142 <O OCM42 <(UXl0042 <0.000042 <0.ax)().tO c.0 OOCX)t2 <00000400 <0.00::0-40 <0,COOOWO UJ· ...0.0000400U <O.C000300 U cce 

l ,~w•Sol~• 
0.050 <0.0010 <0.0010 <0.0010 0.00'250J <0.0010 0001t6UH" -.::o.cxno <0.0011 <0.00100 <OCD10 <000110U <0.001l0U <O.ocmo u 
0.12 <OOC080 <000060 <0.COO&) <000080 <0.00060 <O.0OOSO <O.OCOSO <0.1Xm56 <O.oo:J800 <0.00080 <0.000200U <O.CKXl200U <O.OC0200U 

NA 3.6 2.30 2.28 2◄9 2.38 ~.6D 2.82 326 <I.EIS 3.3 ~.14 ◄.29 <1.19 
NA 316 322 312 160 300 338 304 :na 300 340 316 , .. 342 

TRRP Ti9f 1 R9'300ntial 
OA.o6 OA.OS 

$,Jmple lO Pct. HAP--OA05- 130 HAP·™ 06-l40 HAP·DA06-150 H,t,P-DA06-!60 HAP-DAC6-170 HAP-OA0&-180 HAP-OA.00.100 HAP-DA06-200 HAP-DA.06-210 HAP·OA00-220 HAP· D,\06-230 HAPOM·DA.-OS HAPOl.1-DA-0!--0 HAP·DA08-070612-0 
Sampla- 'Dale -Wow,..:;. &1'612017 12{1Ql2017 0012/2018 12118/2018 6/1812010 12117119 aw,o 11J17ra) B/16t21 1211!21 "'""" oei06f.2011 1111712011 07,06,'2012 
Leh San-plc 10 mg/L HS 170:Ue&-04 HS1712113+-03 HS18Cll!OS3S-03 HS1812118&-03 HSl~ l0,4-01 HS19121050-C(l HS200617.B3-•01 1-1$19121050·00 f--1"~5201 1 0979·00 HS'.;!11?0107 00 H:;;7.?QJ0764 OB 1108225-001 1111550-01 1207230-00 

ANALYTE 
VOLATIILE ~ GANIC C OMl'OUNDS m~) 

Benzene: 0005 -:OCXXJ20U <000020 U <O oocoou 0.0011 <0.G0020 u <O oocoo u <0.00020 u <O 00(),0 u <0,00020 u < (),~ ,; ..:O.OOOlO u <0.00030 <O.OOCOO <O 00020 
El~v.h~ <! 0.70 <00'.XlroU <O.OOCGOU <O ro:oou <O.ocn:30 u -:O.G0030 u <O 00:00 u <0.00030 u <O 00030 u <0 00000 u -:: ().()00:.~ u ... o.OOOJO " <0.00D10 ~.00010 <0.00030 
Tduena I 0 <O.OOO.:OU <0 00:1:mu <ODOO>OU <O 00020 u <O.C0cra> u <()000,0 u <0.00020 u <O 00020 u <0.00020 u ... o.oo.n1l u <-O.IJOO'?(l " 0.<l0014 W- -.:().Qo:)10 ·{000030 
X_,.,,os. tij;iJ 10 <Oocm>U <O 00030U <000030U <O 00030 u <000030 u <O 00030 u <0 00030 u <O 00030 u <O 00000 u <t, 1).00)~) " < iJ.flOO;J:(l I) -.:000030 0..00032J <0000!):) 
SEMl·VOLATILE ORGANIC COMPOUNDS lmO'L 

-<:O.OOCOJ$UJL- <0.000035 UJL- C 0.0000.\~ " <0.00001.', I) .,,.,,. 7.3 .:;O.OIX03!!i U <O.IXXM:r36V LCS,MSfSO <0.000036 u C::0.00003! u <O~OOOll u <0.01Xl03S u SUA,LCS <0.000030 u <O.OOOO&IUJ• <0.0000<'0 <D.<X0050 UJ• 

c O.()(.'(.'03() un, <u.ooowu u 
~dir.e 0"2• 

<0.oo::030UJL- <0.o:xl030UJL- <-0.0000JOVJL· <0000030 u <0.000030 u <0000000 u -<0.000031 u -.:o 000000 UJL· 
<0.0000?-0 u LCS. o!;"Q,Oto10VJ" <000010 <OCOO•OVJ· MSIS0 LCS.MSISO LCS.MSISO SUR LCS.MstSD ~1.'i,1\0 

M ETALS 

Arsenic; 0.010 <0.00040U 0.D0201 0.00240 0.00189 J 0.00170 J 0.00238 0.003le. o.ooom J O.ODD643 I.H-t-RS. a.0011s 1 a,001•J. J 0.00179 J D.OCttS3J 0.0021)BJ 
CCB 

Bulium 20 0 ,123 0.105 0.103 0.0874 o.osa:s 0.0667 0.104 0.0663 0.0858 UH•RB 11, IO~ U. IU. 0.0904 "-'""' 0.0828 
;_,-ii-(tililltfl •~C0020U q_i [OO:..u.JUI r.u000200V u -~.o u u u -r.O.OOLl,;.'IJO u 0 u <;0.000200 " ✓.{I.IJOO!fl(I ,, <u.001.1.11 =.0COSO ,a 
Chl"«ni~m 0,10 <O.COJ40U 0.000576J 0,00105 J .. .,, .. J 0.00088> J <OOODWO u 0.00212 J 0.000486 ~t .. MS <0.000,00 u 0.000605 I t .Uillt l UH-Im 

<0.0012 <0,0012 <0.0012 

L ... 0015 <OOOOOOU <OOOOOOOU <0000600U 0.000825 J <;0,000000 u <0000600 u <0000600 u <0000000 u <OOOOOC.O u <:OO()l)SOO tJ < OOOOISOO " <:000070 0 00012, u · '-000070 

Mercury 0.0020 <0.000030 U <0.000::000 U <0.0000300U <o.ooo:xmo u .::0.0000000 u <0.0000300 u <0.C:000300 u <0.0000300 u 0.0000410 UH-MB 
iUl0007'iO I < O.OOOOJOO n 

<0.000042 <0.000042 -.::0.~2 

Sel8!'1ium 0050 <00011 U <0 00110 U <0001 10U -<;Q 00110 u <O.C!0H0 u <O 001 10 u ..:0.00110 u <0 00110 u <O 001 10 u < t).(11)111) " < 0.001 10 n <00010 <0.0010 000205 U"' s;...,. 0 12 <.OCOO.OU ..-..0000200u <0000200U <IJOOO,OO " -.:0.000200 u <OCIOWOO u -«>.OC0200 u <0000200 u <0.000200 u -.;OJ)OO~il) " t .nnnJI !: 1 <:0.00080 <000::00 <0000&0 
OTHER; ,,. - ,.~ ., "J" 1 I ' ·" I ' 1 . ·" ~-'.!~ '·" '·"' 
TctBI Olor.!ICi'o/'l'd S::ilidg NA ,.. 143 170 .... 342 21, 302 260 300 m "" 396 ,.. m 
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TRRP Tle-r 1 Re-:identla 
...... 

$ampl610 PCtr.~ I-V\.P-0Allr11271~ BAP-0,4,08,-De21'.)1;.,0 IIAP...O/l,00,-t~OV2)13 HAP-C.V,OO-.AJL2014 MAP-Dll.00-000 I IAP-OA08-0BO HAP.OAOS-100 HAP-OAOB-110 HAP.OA0&-120 HNl·OA0&-130 l--tAP-OAOB-1.t.O 
Sampl1t Dale -....GWu.; 11m12012 OB!20'20l3 02'2l/201' 071'1CV2014 1111"3/2014 0~1.u.2015 12/1$1'2[115 612712018 11128/2016 &'U.:017 12'19'-2017 
L.:t, San-1)1• 1D ~gll 12111017-05 13C&l3M5 140'21012-23 14070538-06 141105tS-05 15:00876-05 HSI 5120788-CQ HS10070019-02 HS16111:Xl1--1l2 HS170605eS-03 HS171211:34-02 

ANALVTE 
VOLATilt.E ORGANtC COMPOUNDS m OI\.) 
Benzene oro; <(UIOO>l <0 oco,o <00C()20 <000000 <000020 <Xl-00020 <O.OOO'XIU 0.00025 J 0.00039 J <000020 U <OOOO>OU 
Etrwr,en:zene 0 70 <(1000,0 <000030 <0000'.ll <0000>:l <0000'.ll <Xl-00030 <0.0003:)U <0.00J30U <0.000JO U <O.OOCOO U <000030U 

""'"" I 0 <0000 ... <0 <Om20 <On.,20 ~,00020 <nOOnA U <O u < . u <0.0 u <0.00'.J20U 
X-1enM . tolaJ ,o <0.00030 <0OOOSO <0.00050 <000000 <O 00050 <000050 <0.0000,')U <OJXXl50U <0.00030 U <0.00030 U <0.000XIU 
SEIW0VOU.TILEORGANIC COMPOUNDS L 

''"'"' 7.3 <O..OCDl50 UJL• <0.oomso <0.IJOOOl32 <0.00044 UJL' <0.000l26 UJL-SUR MSISO' <001XXJ36UJL- <O.OCOl36 UJ L-SUR <OCXXl035U <0.()(X]035U <O OCOJ'.16 WL- <0.000035UJL-
SUR,MSfSO SUR SUR 

.P)fidi'" 0"2• <0.IXOI0UJL• <OC.W10 <0,c:iooJ-48 <Q.-t024 UJL• <O..fXl0040 UJL.+ASISO' 
·::O.or:xxl30UJL-

<0,0CIC030 UJL«SUR 0,00009 JL-M~ SD <ODXIOXlU 
~OC0031WL- ,::QJXl0030UJL-

MS.'SD SUR.MSfSO LCS,MSISO 

METALS 

Af'$1811ic 0010 0.00183-J 0.001S3J 0..0014 7 J 0.0014 (l,00156J 0.0019 J 0.(1015 J O.OOIOJ.UH• 
0.00107 J 0.00137 J 0.00225 

MB.CCII 
Banum 20 0.101 0.10-J 0,0W1 0.124 0.100 0,12 0.011.s, 0,117 0,0878 .., .. 0.07:Jl 
C a:htiu."l'I 0.0050 <0.00000 <O OC080 <00000'.I <0.00003 <0.000!!00 <0.00000 <0.000200 U <0.00021XlU <01Xl'.1200U -e().00020 U <0000200U 

Cl!,«11ium 0 10 <00012 0.00347J <0.0010 0.0027 0.00314J <00010 000-104UH RB 0.00187 UM-MB 0.000785J 0.00105 J 0.001 12 J 

""" 0.01s <000070 <0O'Jl70 <000070 <O.OOC>12 <0,000700 <000070 <0.0006CQ U 0 .. 00064 J <0.000600U <0.ooceo u 0.000797 J 

Mercury 0.00,0 <O 000042 <O.Ol'ltXM2 <0.00004() UJL-MS' <O.OCIC:012 <O.Or:tx:1400 <0.0000<00 <O.OOC04-00UJ.CC8 .i;:0 OlD'.J400U <00000300U <Cl.00003':JU <0.0000300U 

~leri,um O.O>IJ <U.001tl ..;:tl.0010 <0.0010 -.::O.CI011 <CUX'100 <0.0010 <0.0:mou <0.00110U <(U)U1t0U <0.0011 U ~.001,ou 
s,.,,,. 0.12 <0.00000 <0IIOOOO <00001!0 ~0.0000'"".;,6 <o.oooeoo <0.00000 <0.000200 U <0.000200U <0.000200V «l.00020 U <0.000200 U 
OTHER 
S1.Jll'1te NA 37,1 7.76 '·"" 5.42 11.9 .. .,, ,.,. ~.34 4.'12 11 S 
rcta1D1.s:saWdSollds NA "" 

,,. 172 '°' ... 400 .,. m .. , """ 1"' 
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TRR?Tler 1 Re9'dentiill 

S.ample-1D PCl.s' 
5:amp!• Dale ,_.GW,i,: 
Lab Sarrple lO ~gtl 

ArtAl..YTE 
VOLATIILE ORCiAf'JIC C OMPOUNDS m a.I. .. .,, ..... 0.00, 
Et,._,enzen.-111 0./0 
Td~ne 10 
X lf!nt-s. tCllal 10 
ser.w,VOLATILE" ORG,ANIC COMPOUNDS 1ml1L) 

''"'"" 73 

P')l,dHl-8 0.024 

METALS ~ 

'"""' 0.010 

~riu,n ,.o 
Cafflliu"1 0.0050 

Cflt«nlum 010 

LooO o.o,a 
Mercury 0.00,0 ;· ___ , 0050 

0.12 

..,. ..,. 

tiA.P·OAOS-150 HAP..DA.00-180 HAP-OAO&-tn l·IAP-OAD&-17S Hll.P-DA00-113:l HAP..OA.0&-18-5 

06/12f201.8 12'1812018 6f1ar.;,::J19 611&2019 12117/19 r2nr119 
11518000635·02 HS181211S&-02 HS19051CI24-02" HS190010'24-03 HS19i211◄:Z.01 HS1912"1142-Cl2 

<0.000"..'IJ U 
..::o.ooroou 
<O.0DD20 U 
<D.00030 U 

<(I rttmSUJl-
SUA:, LCSMSISO 

,:() 000030UJL· 
LCS,M..~SD 

0.00.10 

0.161 
<0.000200U 

O.OCl105J 

cO.OC.OOOOU 

<0.0000300U 

<0.0011UU 
•~.000200U 

886 ,.. 
NOT£$; 
V•-NOCJ...'CJ.l·ctii» 
, • ..._, • .,..r,.. ,w :·•~•> 

<O.OOOW$ 

<0.000030 

0.00479 

0..111 
... -0.000200 

0.00126 

<O.OCOOOO 

<00000300 

<0U011U 
<0.000200 

111 
373 

'.h'.I»: ~Y~ ,~iv...-:-r. ;,. (;ni:m~~,. ;t. : , 

ll:-.."'.!.1.tJo:.l~P~_<l~"?.lrlff"I 

J 
u 
u 
u 

u 

u 

u 
J 

u 
u 
u 
u 

1 .. •F'vao, 1;..F11t,,<h'•CO'lC,.Hltl;>nLw...i 

QUALIFIERS: 

FO f- - 1:1 :lip<~ ,>.,,tUI«' :·•~ ,111.I m,>1 

>l-13;,r;; .. ...ri'""°'•K.I ~ kptl .. LQ ~~I 

"T. ~-..:I- 'l"ll~,,.-!11\'Z!!<l !U•QOoolholor~t,--

<O.OIXr.20 
<0.00030 
<O.D0020 

<0.ocmo 

<0.WJOJI> 

<0000030 

o,°"" 
0.137 

..-:o.oooaio 
0.00110 

0.0l'.:0813 

<0.0[)(0300 

q).00110 
•:0.(00200 

,,. 
37• 

. C~-A~a~t~--r.1clX1cdm y;=m.x! IJt.Jmo('p u,nlld ~lfl'~O 

ve. l'-'«ilod t :111 ~<ir"~n:iton. 
V3 ,.--..n,-.,;.,. ,a,;;.,.,..1.ll:...J,a olt:>t" l lal·oo ~!9- lrcq~•o,;\ 

?.~ Au.1,,w l'I·~ .. c~t,;c:~~ 11 • ..,,;,,1,;d• n •• 1.._,g~up-· ~" b"'""

SJJ; S.,n..-,,i1~,.-,......,v...oJ~.J- ,- ..,,_u,.- ,11!.)o> 

u 

~ 3!l 
J 

u u 
u u 
u u 

u <OWJ0>5 u <0.000030 u 

u <O.OC0030 u <O.oot'.IOOO u 

<0000400 u 0.0052& 

<O.OOUlO u ...... 
u <OOC<l>OO u <.0.000200 u 

J <O"'°""' u 0.00213 J 

J «>OC<JOOO u <0000000 u 
u OOOXl4SO , <O DOCOOOO u 
u <0.00110 u <0.001 10 u 
u <0.0:0:,00 u <0.000,00 u 

NA l5.2 ..,. 3"l 

U 'tv. -1~•.,.;l .1,1,~t,.., 1~ 1 ~ " '~'"~1>~<"~V "",I ll,tl '> :0 ,J,1¥-'"l .l,( ..... Jiil!J.~~ ·,rl--. (I !!,,.~, I•~ '"'4.,,o .1,,~lh;! 

iJJ r. 1,:.,..,._1.-J.<:.:, o.of·.1 ... ; Tl,~ r,-'~""''~,;~...J • 1\,,11<."'l;r- .-.,,j.,..,..·,.J1:1t.().~tt~ ~~M,,.J"SX 
H°""i,,,,o, the .-,1~: $0,. ,~ Y- o,;:,r:,i~ a.·c "Ml':~ 11:itC1J•JX> er mr,t1:& 

<O.00020 u 
<O.00J30 u 
<0.CIX)20 u 
-<O.IXO'JO u 

<000003> u 

<Ooocmo u 

<0000400 u 
.-:0.00190 u 

<OIXXJ200 u 
<0.000400 u 
<OOOCOO!l u 
O.Olll104'20 J 

<000110 u 

"'""""" u 

<O>:<l u 
<600 

DA-08 

l tAP..OAOB-193 HAP..OA00-195 HAP.Dllll&-200 HA?-OA00-213 HJV>-OAO& 220 HAP.OA00-230 .,,,,,. 612413> 11(18120 611612:i 12'1/21 6'14122 

HS2CIOB128"3-0'2 HS'l00B1283-0:3 HS20110979-10 Hs.2100097$-10 HS211201DMO HS220607&Hl8 

~ 
u •o- J -<O.co::ra:> u o.ooon J <000020 u 
u <(UXX)30 u <0.00030 u <0.00030 u <0.00030 u 
u ., IXXJ,O u <0.00020 u <000120 u < U. u 
u 0.0026 0.002,I < O.ClOO'JO u <0.00030 u 

< O.OJOtG5 u < 0.000035 u 
<000,038 u <()00,038 U <O.OOOCl35WL·LCS <00000:,, u 

<0.000030 UJL· <0.000030 u 
-<l0.0COOJ3 u -<0.000033 u <Clco:::mOUJL-

<0.00(J(J30 u LCS 
t CS.MSJSD I\ASISO 

0.001587 <OllOO<OO u 0.00"'1 OOOISO -R• 
0,00375 0,00103 J 

0.143 <0.00190 u 0.0801 0.102 UH-RB 0.0826 0.112 
<0.000200 u <0.000200 u <'0.000200 u <OOCO>OO u <0.000200 u <0.0002(10 u 
0.000809 J <0""'400 u 0.000077 JH-MS 0.000881 UH-RB 0.000071 J 0.00101 UH0 RB-

-<O.ro'.1600 u <0.001000 u <O.ODOOOO u "'-000000 u < OOOO!nl u <'0,0C(l6C0 u 
<0.0000,00 u <00000,00 U -<O.Ol:IXl300 u 0 .0000460 UH-MD 

< o.oocoooo u < 0,0000300 u 

<O.I.K.1110 u <0.00110 U ~001 10 u <0.00110 u < 0.00110 u <o. u 
<000>200 u <0001200 u <0.000200 u <0000200 u <:O.OOOAO u <OJXlt1D u 

F¥.¾=l ,,. 022·1 J 17A 17.4 14.5 

'" <000 .,. 380 372 , .. 
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Table F-3: Surface Water Monitoring Results 

 

TRRP Tier t Resi den:ial Huma" Hf:?alth Surface RG263B SUrface Water 

~ ampl• ID FCl.s' 
Water Risk-8.ase~ Be:nchmarl-: 

E:.c:poSure 1.Jm1ts Freshwater Ctlronic 
f-; amp le Oilte 00

GWint -si.-;REELs Benchmark 
ab Sampl, 1O mg/L mg,\. rn[l'L 

1',NALYTE 
~OLATILE ORGAtlC CO"l'OUNDS (mo/Li 
enzene 0.005 0.005 0.13 

-Itri lbenzene 0.70 010 1 00 
o!ueoe 1.0 1.0 3.4 

X:\~enes, total I 10 I - 1.34 
SEMI-VOLATILE ORGANIC COMPOUtDS (m Ill 

henol 7 3 4 0 11 

~=\<r1drne 0024 0 023 -
~ETALS m01L 
0.(senic 0 0 10 D 010 0 1& 
3anum 2.0 2.0 16 

admium 0.005 0.005 0.00015 
::::hromum 0.10 - 0.0106~ 
... ead 0 0 15 0 0015 0.001 11 
11ercurv 0 0020 - 0.0013 
Selenium OD50 0.050 0 005 
-1«11er 0.12 - 0.0001 

Kl<P-9'V01-07 12-3 HAP.swo 1-112912.0 
07/06/20 12 tl/2912012 
1207234-0B 12111016-05 

<0.00020 <0.00020 
<O 00030 <0.00030 
<0.00030 o;.0.0003!1 
<O 00090 <0.0003!1 

<O .000050 UJ' <O .000050 UJL • 

<O 00010 UJ• <O 00010 UJL' 

0.00475 J .:.0.0065 
0.133 0.140 

<0.00030 <.OJJ:D40 
<IJ 00!2 <ll.ODBO 

<O 00070 <0 IJ035 
4 1.0U0042 <O.OllD042 

O.OOJ62 U- 0.00e21 J 
<1J 00080 <0.00.:10 

NOTES: 
All results m rri lligrams per hter (mglL). 
~•For hexavalent chromium 

, .. ~ 
(□UP) 

HAP-&NOl- 112912-1 HAP-SWO 1-06211 3-3 HAP-$'1\i1J1-NOV2013-3 

111'18/2012 
06/2 1/2013 02/20/2014 

121 11016-06 1306886-0B 14021014-02 

<O.ll0020 <0.00020 0.0013 
<O.IUJ030 <O 00030 <O 00030 
<0.U:0030 .:;Q 00020 ~ 00020 
<0.(]:D030 I <O 00050 I <O 00050 

<O 000050 UJL' <11.000050 <O 000032 

<0 00010 UJI.' <O 000 10 <O 000048 

0 .00398 J 0.00Ui4 J <00050 
0.150 0.0744 0.0881 

<0.tl-0080 .;;0 0016 <O 00080 
0 .00166 J <00020 <{)0050 
0 .00211 J <0 0014 <00035 
<0.000042 <0.0JJ0042 <0.0001l40 UJL-MS' 
0 .00194 J <0 0020 <0.0050 
<O.IUJOBO <0 0016 <O 00080 

Gtay h1gh1ight1ng lfldicates u,~ anatytiral re sun exceetts th!! TRRP Tier 1 Res:idenl1al PCL for r.;~,-GWncr 
81u.e h1:9hligh.jng indicates the an-al:,-tical resu t exceeds the I luman Health Surface Water Risk-8:ac.:ed Exposure Um.ts 
G,een hig'.hlig.hting indicates the analytical result exc.eeds:the RG263B Ec-olog1ca1 Smiace Water Benchmark for Freshwater 
Chronic If no benchmark fof the anal','1:e e.xiS.!S:, then '--· was used 
Bold rti4llt$ indicate the arialvt• WH dttteettd. 

QUALIFIERS: 
T - Cuatified m the Ceta Usability Summary 
CCB - Afl:atyte detected in associated continuing calib rataon blank. 
FD • Field duplicate evaluation cnteria not rnet 
H - B as in sarrple result is likely to be high 
I - Bias in s;;imple res1,.1lt 1s 1ndeterminat.,~· 

HAP-SVVIJI.JUL1014 HAP-SWOl-080 
07/11/2014 11/14/2014 

14070603-0 1 14 11054 1-05 

<0.00020 <0.00020 
<0.00030 <O 00030 
<D.00020 <0.00020 
<0.00050 I <0.00050 

<O 000026 UJL" <O 000028LUL-SUR, 
MS/SD' 

<O 000040 UJL' 
<0.0001l40 UJL-LCS, 

MStS[r" 

<O 0030 JL• <IJ.0051)0 
0.070 0.105 

<0.01)009 <0.00400 
0 .00086J <IJ 0051)0 
0 .00077 <O 00350 

<0.0000 12 <0.0000400 
.:;Q0011 O.OIM!51 J 

<0.000056 <O 00400 

J - Estr.mated: The anafyie was derected and posrt:rvely 1denbfied The assoaated nurnerical values a:re me approximate ronrentraJon of t1·,e anati;te in the sample 
L - Bias in s3m;ile result 1s likely to be lcr,,.(. 
LC$ . Analyte was detected m assooaled laboratory contml sample 
MB-Method titank comarrination. 
MS - Matrix spike ,eca.;er,; outside atce;:,tance range. (inorganic) 
MS/SD • r~1atrix sp1kefm3tm,: spike duplicate acruracy andtor preo sion cnteria not met (organic ) 
SUR - Stmogate recoveiy outside acceptance range 
U - »ot detected: AnalyS1s for rhe analyte was performed, but the anal,-te was not c!eted:ed ab ewe the levet of the sample deCBCMn •mtt. 

(OU/') 
HAP-SW01-093 

0511512015 
141 1054 1-06 

<0.00020 
<0.00030 
<0.00020 

I <0.00050 

<0.000026 W L-SUR, 
MS'SD' 

<O.OOOD40 WL-SUR, 
LCS,MSJSO' 

<0.00500 
0.107 

<D.00400 
<D.00500 
<0.00300 

<0.0000400 
0.00561 J 
<0.00400 

W - Not detected, SOL 1s estimated: The analytl? was anatyzed for but w.as not detected above Ure rep,orled SCl How.ever, the repor1i;od SOL is an estimate and maybe 1nao:urate or imprecise. 
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·~-
TRRP Tier I ResujentJal Human Heallh Surface R01638 Surface Water 

PCL>' 
Water Rl9C:-8aS!ld Benc:hmaciC (OUPJ (OUP) (OUP) Sampl• 10 Exposute Limits Fres.tw,ater Olror.c HAP-SMJ1-093 l-\,\P-S;,/01-080 HAP-SMJ1-1 10 K-\P-S\NO 1- 1 1 1 

f!AP-S\NOl-120 HAP-SWDl-130 HAP-SWOl-140 HAP-SV·/01-141 Samplt Datt 6~GW~ ... RBB., Benchmaffi 05/15/2015 12/1812015 6/30/2016 6130/2016 12/2/2016 6/8/2017 121211201 7 1212112017 Lab Samplt ID mg/L fl¢ ,rwl 1411054 1-06 HS15l20020-10 HSl 6070019-2!1 HSl60700l9-29 HS16l 20i24-01 HS17060589-23 HSl7 l2 i232-01 HSi/ 12I232-02 

"'L YTE 
OLA TILE ORGANIC COMPOl..tlOS (m AR.) 

13'eniena uuu; uw, 0.1::i <001..U.f.!0 <O 00020 U <O uu020 U I <Ouoo:mu I <O 0002uU 0.0075 0.0070 0.0087 
E entene 070 0 70 I Oll <O 00000 <O 000, 0 U <000030 U <0000, o u <-0 ooooou <O 00030 U <000030 U <{I 00030U 

o!uene I 0 I 0 3.4 <:O 00020 <O 00020 U <0.00020 U <000020 U <O 00020 U <0 00020 U <:Q 00020 U <O 00020 U 
enes. total 10 - 1.34 <O 00050 <O 00050 U <O 00050 U <000050 U <O 00030U <0 00030 U <000030 U <O 00030 U 

SEMI-Vot.A TILE OIIGAhlC COMPOUNDS m 

Phenol 7 3 4 a 11 <0 00002!1 UJL.SUR, <O 000035 U.A.-SUR <0 .0OOOJ5 UJL- <O 000005 LLL.- <O 000036 LLL.-MSISO 0.00011 J l -SUR <O 000035 UJL-LCS <O 000035 UJL.LCS MS/SO' LCSSURMS/SO LCS SUR M SISO 

~ine 0 014 0073 . . <O 000040 U-l..-SUR, <O 000030 U <O 000030 WL- <0.000030 LCS MS/SD <O 000031 UJL-MSISO <O 000031 U <O 000030 UJL-LCS <O 000030 UJL-LCS 
LCS. MS/50' LCS.MS/50 

IJIETALS (m alll 

'" uulu u0IO 0.15 <0 0uou0 0.0022, J 0.00'93 ll'i-MB.CCB 0.00508 l.li-MEl,CCB 0.00298 J 0.00377 J 0.oo264 0.00220 
13a,..,. 20 20 16 0.107 0.0818 0.OS19 0 .0612 0.123 0.0632 JH-OL 0.0703 0.075( 
Cacl1T11Um 0 005 0005 D 0u015 <au~[)□ <O □uu2ua u 4}0002[1] U qJ [)1■ 12 □ u <!l 0 u ~w□2uOU c:[J 00020u u <□ UO{l JUU Li 
Cinm..,, 0.10 - 0 0106· <O 00500 0.00367 UH-CCB 0.00207 l.l'i-MEI 0.00213Ui-MB <D 000400 u 0.000.,10 J 41.000400 u <D.000400 u 
~ad 0016 00015 O.UOi17 <00OlS0 0.0018' J 0 ,00158J 0,00172 J <!J 000600 U c:O 000600 U 0.00113 J 0.0010, J 
Me=~ 0 0020 - 0 0013 <0 0000400 <O 0000400 U <0 0000400U <O 0000400 U <O .0000300 U <:00000300 U 0 0000320 UH.MB 0 0000340 U"'M B 
Selen1um 0 050 0050 0 005 0.00581 J <000l 10U 0,00311 Uli-CCB 0.002$3U"'CC8 0,0011• J <0001\U <0001I0 U <O00iiOU 
Sliver 0 12 00001 <000400 di orm200 u <0000200 U <0.000200 U <O 000200 U <000 _ u <O. on <O.ono200 

lRRPTter I R@"Sldentu1t ~1Jffi31'1HealhS~ RG7638 Surf-ac:e Wat~r 

Sampl• IO PCLs' 
Water Risk-8ased Bend"lmarlc 

HAP-SWO 1-153 HAP-5"01-I60 li.AP-SW01- 70 HAP-SWJ1-17I HA~SV\1'01-180 
(OUP) HAf>.SWOl-100 {DUP) HAl'-SWll-200 HAP-SW0l-210 Exposore-Lamts FrestwaterChf'Of'llc H.AP-SW01-185 flAP-SV\01-19I 

S1.mpl• Oat• ,_GWir\l "°R£ELs BenttimA 00f1411018 1'2/2011817018 S/20119 8/l0/I9 12/19/19 12/19119 IVllVlO 6128120 11/113120 l!/Hi/21 
ab S ampl• 10 ""1)/L m~L r,,fjll. HS180ll0737- 11 HSl8 l 2128I.-05 ><51906112~05 HSl90811"23--0f:I H$19l 2 l 18S.03 ><519 121189-07 HS20061382-0I HS20061382.-01 H$20I 11099-01 "521081093.-01 

NAL 'l'TE 
OLA llcl.A'<GAr-1 O:> ma,L ,.,,. n.uu~ 13 <fl u 0 .003' u ""· _o u ... n noo20 u '" u 0,000315 J 0 .00037 J <□ OOu n.1 u - u 

enzene "/0 0 IU 1 OU <0 u <U, LIi < <(J u < u <0. u < u co < u < u 
oluene I 0 1 0 3, ..:000020 U <:O 00020 u <fl 00020 u <000020 u <O 00020 u <:000020 u <D.00020 u <0 00010 u <O 000'10 u -.000020 u 

t!MS,, tDtal 10 - 1.34 <" u <o.oo□:m u <0.0003□ u <O. 0 u 0030 u <0.00030 u <0.0003□ u <0 00Cl30 u <□.00030 u <0.00030 u 
SEMI-VOLATILE ORGAN IC COWOUOOS m 

ft,enol 73 4 0 11 <O 000035 UJL, <O 000036 u <0 0001):i:; u <O 000035 u <O 000035 u <0000035 u <0 000036 u <0 000036 u <0 000035 u <O 000035 u SURJ;1S/SD 

~ id1ne 0014 0013 .. <O 000030 UJL, 
<0000031 u <0000030 u <Cl 000030 u <O 000030 u <D.OD0030 u <O 000031 u <0 000031 u <□ [100030 u <O 000030 u 9.JR,LCS,MS/SO 

TALS mCl/l 

"""" 00!0 0010 0 15 0.OCM29 0 ,00159 J 0 .00'30 0 .00421 0 .00175 J c.0 00~00 u o,0031e 0.00340 0 .00248 0.00325 
ar,um ,u 'U lo Q;Q9(M 0.0728 0.069tl 0 .07CM 0 .108 C I,u u 0..0C51i o.ooe8 0 ,107 0.0860 
Rdmum uoo, 0,1115 0 !5 '" u v , <11 1100 Q u <O u <" " '" v,o 0 u c .. .0 " c;:.11110 • u 

;t1r0mum 0 10 - 00105• 0.000'81 J 0 ,00119 J 0 ,0025' J 0 .00321 J 0 .000493 J <0 000400 u 0 .000816 J 0 .000711 J <O 000400 u 0.0011' J 
e3d 0015 '"' 15 0 00117 0.00100 J 0.00318 ·-- 0.-- 0.000962 J <O ' ""'" '"' u o.-,- ·-- 0.00138 J 0.00106 J 

M~rcutv 0 - 0013 ,n u C ca u <O u <0 LI <O C <0 U.JL-MS 0 .00007 0 UH-
' ,um 0050 0.050 0005 <000 110 U <0001 10 u <0001 10 u c:8001 10 u <0.00110 u <000110 u <O 001 10 u <O 00 110 u <000 110 u <000110 u 

"""" "1 ."'" 'i < " ' v , . "' u a en " < u c" u "' " "' u 

1RRPTier 1 Re9de11W1 Htrnan He.aih Surface RG:2638 &riaceWarer 

FCl.$• Water Risk-Based Senchm~ (WP! (OUP) (OJP) (OJP) 
Sample 10 ~posi.itt l.Jm ts FresfMater Chronic. HAP.s\NOl-211 

I-IAP-SW01-220 HAP-S'N0l-221 HP.P-S"WOl-230 MAP.9A(l2-07!2-0 
HARSW'02-07 12-1 

HAP-$W1'.12-1 12912-0 HAP·swtl2-0621 13-0 
HAP4 SW02-062113-1 Sampl~Dau •ow111e 9#.REels Benchmark 8/18'21 1112'11 12nl2t 6116122 07/06/2012 07IOS/10t2 I 11"29/2012 06121/2013 06/21/2013 

ab Sample ID mg/L "'l1L mg,t. HS21081093-01 HS21120l88-10 HS11 120188-l 1 HS12060933-I0 1107234-D!:i 120723<0.-06 12111016-03 1306888-06 1306899-05 

NAL 'l'TE 
OLA TILE ORGANC COMPOUNDS (mall) 

= Ooo, 0000 0 13 cu tttr]IJ u 0.028 o.ozr CO 0{1(J2LJ u <O 0Utl2U 0.00028 J <O aoo,u <tJ.00010 <0.tlOU21J 

" ""' < " ' 0 " c:n.0 cu, " q' ... < ~- en 
1 0 I 0 J• c;:.0000--JO u < 0 00020 u < 0 00020 u < 0.00020 u <O 00030 <000030 • 0 ooo,o c0 00010 cO 00020 
10 - , ' <O u < n 00030 u < 0.0111130 u C 0.000 0 u <0.□omm <0.0011:••1 <O <1J.001~a <0.0110:..0 

ORGANIC COMPOUM)S ·m 

Phenol 73 ' 0 11 <0,000035 u < 0 000035 WL-SUR c. 0 000035 UJL-SUR < 0.000035 u 
0.00016 J " <O 000050W' -0 000050 UJL• <O 000050 <O 000050 

~ ,ne 0024 0023 - <0,000030 u < 0 000030 WL•LCS < 0000030 WU.CS < 0000030 u .:0.000I0UJ" <00001ou.r <0 (0)10UJL• ,cQ 00010 <O 00010 

TALS m ,,,,,c 0 0!0 0010 DI S 0 .00338 0.00218 0.00230 0 .00~2 0.00430 J 0 .00428 J <O 0065 0 .00,5'5 J 0.00479 J 
aoum ' " '" 10 0.0601 0,0767 0.087:J 0.117 

~~ 
0.14:IS 0 .0833 o.oeu 

""' 01>115 uo,~ 0 IHHl15 c:11 11UU"J1III " < " < I] u < " <11110411 ' " Cll l lijllMtl 

:htOtnum 0.10 - ()1)1()6• ........ J 0.00147 J 0.00158 J 0 .00137 J <0.0060 <0.0010 0.00104 J - um~ 0 O□lb DOO IH 0.000$08 5 0.0008G7 J 0.0103J O.G00898 J 0 ,00112 j 
ereur. o 0020 O(IH3 0,0000860 UK-CC8 J CO 000QJOO u C 0.0000:300 u 

< 1 u· 
<0.000()(l2 <0.oootl42 <000001'2 

,e~n,um ,,,_, uu,u .:-uool\U u u 0.00116 J < U.UUI 1 u o.01;,:.,J 0 .0025' J 0.()()243 J 
' 0 12 - o.ooa1 <0.000200 u < D 0002-00 u < o 00D200 u < 0.000200 u <O □DOB□ <O.O <0.0040 cD.00000 c0.00080 
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SW-02 

1ffiP T,er I RfsdentiOI Human H!!Sth a.rtace RG'2636 S1.1rface W.31.e, 

IS.1.mple 10 Pa.s' 
Watl!:r Fd~ased Beno'hm,;1rk (0<.JP) (□UP) 
Exposure Lirms freshwcltPr Oiror11c HAP. SVIJ02.t,/OV20 l3 HAfl. $WOO. r-J0V2013-1 HAP-S\>\02.JUL2014-3 HAP-9t1JU2. 08CJ HAP-S1A02-090 HAP·SV.02•091 HAP-SWU2-100 HAP-911102• 1 l O HAP, SN02-l20 

l511mple Cate .,.GW.., *_.~s Bencnmark 02f2M014 01/100014 0711 11".2014 11/14/2014 11511512015 05/1512015 1211812015 6/30,'20\6 Imno16 
ab Sample 10 mg/I. n',;/1. mg/L 14021014-05 140110 14-00 1407~ 3-01 14110541-07 I505Cll76-'.18 1506067(1.29 l-lS1512082&11 ~SI60700I9-30 ~S16I10124-02 

~LYTE 
I/OLA TI LE ORGANIC COMPOl.111D5 Cm ftJI 

eniene 0005 0005 0 13 O.oo.t1 1 o_..,.. <IJ 00D10 <0 00020 <0 00020 

~ u 
<0(0)20 U ~ 00020 U 

'"'''"" 070 070 1 00 < 00030 I <O 00030 <0 00030 u u <000030 U 
ro!uene 1 0 1 a :, 4 <O 00010 <O <U 00020 <O 00010 u u <:D.000:ZO U 
:<vaenes. lOl-al I 10 - I 1 34 <O 00060 I <O <O 00050 I <0.000:>tJ I u I u 4l.uw30U 
EM-VOl.A TILE ORGANIC Ca.FOUNDS m 

IPhenol 73 4 0 11 <O 000036 <OOOOWII <O 000026 UJL" <O 000026 U.1.-SUR, <O 000035 UJL- -<O 000035 tJ,,L. <O 000035 U.1.-SUR <0.000035 W L- <0.000035 W L-
MSJSC, SIJRMS/3J SUR MS/50 LCS MS/SO MSISO 

f)ooine 0024 0023 - <0.000053 U.t.-FD 0.00022 Jl.fO- <0000040UJL• ~.LUU040 WL-LCS. 0.000035 J L• <u O.......,uu lJ.i... <0.000030 U <u.0uw3u W L- 0.~2 JL•MSISO 
MS/SO' SUR.MS/SO SUR,MSJSO LCS,MS/SO 

ETALS m .. 11 

rsenic 0010 0010 0 15 <00050 0.00502 J 0.0036 JL'" <O 00500 0.0032 J 0,0032 0,00204 J 01>0535 UH-MB.CCB 0.00313 J 

'""" 20 20 16 0.0880 0.0928 0 .0'12 0.106 0.081 0.083 0.060<1 0.1)587 0.126 
::admllJf'Yl 0005 0 005 0 00015 <O 00080 <O 00080 <O 00009 c;Q 00400 <O 00080 <DOOOBO <0 000'200 U <0 000100 U <OOOO'lOO U 
::;hrorn1um 010 - 0 0 106' <00050 <00050 0.00·1 1 <0 00500 0.0008 0 .0064 0 00276 UH-CCS 0 .00251 UH-Pfe <OOOOllOO U 

"''" 0015 0 0015 0.00117 0.00306 J 0.00396 J 0.00045 J <O 00350 0.0064 0.0070 0.00181 J 0.00145J <0000600 U 
en:urv 0.0020 - 0.0013 <0.000040 UJL-MS <O.CIW040 UJL,MS' c:0.D00012 <O 0000400 <0.000040 <0.000040 <O OOOD.!lOOU <O 0000400 U <O 0000300 U 
elenil.l'll 0050 0050 0 005 <:00050 <00050 <0.001 1 <O 00500 0.001 UH-CCB 0 00 11 UH-CCB ~ .001 10U 0.003~ UH-CCB 0.00136J 
;itver 01"1 UO!IIJl <01>140 <u <□ ooix:i-s <O LIIJ400 < 01.lJRO <0 1u1au ~umuo□ u "' u <O IU 

SW-02 
TmP Tier 1 ReSldentii:il Human 1-iealtti ~ace RG2838 S1.#fa~ Water 

S ampl• ID PCLs' 
Water Rlsl<-Ba,ed 8entm'l3tk (□UP) (□UP) (DUP) 
Exposure limits F'resru.'t.>ter Ch100lc HA.P,SNIJ'2-121 

f<Ap.SMJ1. 130 HAP-SW1l2• I40 HAP-SWOl-150 
f-W>-S\!\I0'.2•151 

HAP-SW02• I 60 HAP-SWO'.l-1 70 f<AP.SJ\/00- I80 
HAP,SN02,181 HAP-SIN02• I 90 

S arnple D.at• ¢"'GW..,. "'Fi86.s Benct.-narl< 1mno1S 61812017 12111!2017 06114/2018 
06f14/2018 

12(211:2016 612(1118 1'1119'19 1211911 9 
6126121) 

.ab Sampl• 10 mw\. n-q/L "l)'L HSIBl'20l'24-03 HS17Cll05a8-25 HS1712I232-03 HSIB060737- I2 H5l9060737-13 HS1812I'.181·06 HSIB061123-07 HSI912 I 166·04 HS19!11 186,05 HS20061362-ll3 

NAL YTE 
OLA ill E ORGANIC COMPOUNDS (mg IL) 

~ nzene 0005 0005 0 13 c00002CJU 0.0019 0.0088 cO 00020 U .. <000010 u c0(ID020 u <0.00020 u <O 00020 u 
benzerie U / U U.IU .. <U. u .,_ u IU < u < u < u < u <U. U I <U u 

oluene I 0 1 0 I 34 <0.00020 U I <O 00020 U u <0.00020 U dl UI <0 00010 u UI <0.00020 UI <O 00020 u 
<~enes tota4 10 1 34 coooo:mu I <O 00030U <O u <O 00030 U 0 u <000030 u <O UI <0.00030 UI <O 00030 u 

EM-VOLATILE ORGANC CO~OUNOS (m L 

Ph•rd 7.3 4 0 11 <O 000036 W L· <l).()00038 UJL-SUR <0.000035 LU.-LCS <O 000035 UJL- <O 000035 Wl- <.0 000038 u <0.000035 u <.0.000035 u <0000035 u <0.000037 u MSISD SUR,M~D SUR,MS>SO 

i'\,1d, ... 0 024 0023 - 0,00027 JL•MSISD c.O 000031 U 0 .000075 JL-1.CS 
cO 000030 LLJL- c0 000030WL- <0 000031 u <O (O)O:.J u <OOOCXJ30 u <0000030 u c:O 000032 u SUR.LCS.MS'SO SUR.LCS.MSISD 

ETAILS mail 
!!if~!IC a.oi a 10 a 15 0 ,00330 J 0.00395 J 0.0022G 0.00386 0.00393 0.00174 J 0,0042" 0.00168 J 0.00166 J 0.00271 
3:arli.m 2.0 1 □ 16 0.12EI O.Ofi12JH-OL 0.0715 0.0935 0.0920 0.074'! 0.0699 0.110 0.108 0..1)'89 
adfT>vm 0 005 0005 000015 <0000200 U <O 000200 U <0 000200 U <0000200 U <O 000200U <O 000200 u <O 000200 u <O 000200 u <0000100 u <O 000200 u 

:::hrorTWJm 0 10 - 0.0106· <0000400 U <O 000400 U <0 000400 U 0.000701 J 0.00CM38 J 0.0015-4 J 0.00280 J 0.0000• J <0000400 u 0.0013' J 
l.U d (J 015 00015 0001 17 0,000l!l1•J <OU00600 U 0.000910 J 0.00247 0.00285 o.oouo 0.002:31 O.OOCll91S-t J <O()UOO0D u 0.00210 
.tercurv 01Il20 .. 0 0013 <O 0000300 U <0.0000300 U 0 0000340 Ufl.MB orr 00400 UH-MB <0.0000300 U <O 0000300 u <00000300 u <O 0000300 u <O 0000300 u <0.0000300 u 

SP!enium a oso 0050 0005 0 .00144 J -.o 0011 U <000l 10U <000110U <0 001 10U <000110 u -..0 00110 u c;:000110 u <0000600 u <O 00110 u 
Silver 0 12 .. a "' a=• < ,a OD OD u < u 0 <01Il1 I u < u 
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= ~• ,.,_ 
TRRP Te I Regdm!J3I Human Health Surface RG2838 Surta!'.2 WPMf 

~•mpl• 10 PCLs4 WaterRisk-Base:.d Senc:hmatk (OUP) (OUP) 
EllP()surellm1ts Frestwvatet Olromc HAP-5'V02-195 HAP-SW02-200 HA.P•SVVIJ2.20I HAP-&r,02-210 HAP-SWOl-220 IIAP-SN02-230 HAP,SW02·231 HAP-S¥,()9-01 I2-0 HAP-S>Mll3-1129I2-3 

~ample Due ~(N,Jt-, -!,EB..~ Bendlmark fl/26120 I1nl!l20 11119'20 at18'21 12nm 61161'22 a,,1sr.n 07/06n012 1112912012 
ab Sampl• ID ~ IL nq/l mgll HS2006 1J82-04 HS2011 1099-02 HS201 I 1O09-03 HS210BHl93-03 HS2 1120188-12 HS22060939- I I HS'12060039-12 1207234-03 1211101~2 

W\LYTE 
OLA TILE ORGANIC COMPOUNDS m mL ,.,,. O OM n os 0" < 000'10 u <OLUO 0 u <0 00020 u <0.001..JR.1 u O.=, < 0 00020 u < 0.00 u O.OOCM6 J < 1.00020 

.'."urv oenzene -'" u '" 
I !JU < u < u < u <O. u <000030 u < 0 00030 u <O 00030 u ,., < 

oluene I 0 1 o 3 4 <0 00010 u <000020 u <0 00020 u <0.00[Y.?0 u <0 00020 u < 000020 u < 0000'10 u <0 .00030 <0..0D030 
..-lenes, tmat IO -- I 3' < u < u < . u <" u <O. u <O u <O. u <D < 
EMI-VOLA Tl.LE ORGANC COM'OUNOS m 

f'ho,nol 7.3 4 0 11 0 ,00052 <0 000035 u <O 000035 u <O 000035 u < 0.000035 u < 0.000035 u < 0000035 u 
<Cl 000050 UJ" <0 .000050 UJL ~ 

~ 1d1ne 0 024 0023 - <OJl0'.1033 u <0 000030 u <O 000030 u <0000030 u < 0 000u30 W L-LCS <O uww:O u < 0000030 u <0 00010 u.r <000010WL' 

ETALS m 

~,m 

0 0 10 0 010 o 10 <0000400 u 0.002, 0 00755 0.00306 0.00216 0.003~ 0.00376 0.00366 J <0 0005 
2.0 2.0 16 <0 00190 u 0.0969 0 103 0.0618 0.0~8 0.121 0.121 0.111 0.1,2 

l1 0ILS n nns U 11Ull\ ... u < u <fl 19■ :tuu u <11 u < " J u <0 u < '"" u < fln nmm <tl (lt1<1u 

010 -- 0 0106~ <0.1])()400 u <0 000400 u <OOCNJ400 u <0000400 u 0.00163 J 0 .00119 J 0.00105 J <0 0011 <1] 0000 
Lead 0015 0 0015 0.001 17 <:.0000600 u -c.000120 u 0..0016 J 0.000936 J 0.00203 0.00111 J 0.00099!S J <0.00070 0.,02" J 
. ,1ero.irv 00070 .. 00013 ,;:Q,0000300 u 0,000067 UH-RB 0 000176 UH-RB 0,0000880 UH.CCB 0 .0000400 J c D 0000300 u < 0 000o:DJ u c0,000041 '-0 000042 
"'ien,v-n 0 000 OOotJ 0006 <0 00 110 u ,c:;0(()-110 u <() 00110 u <0.0UI 10 u <000110 u C 000110 u <0 00110 u 0 00111:nJ' 0,00687 J 

N iver 0 i .. 001l0I 200 u <0 000200 u <l) HUI :.'QQ u <0m0200 u ,. 0 000200 u <0 0 - o u < 0 1■10200 u <O.QOOBO <0 0040 

SW-03 

lRRP Tier 1 Re-sidentlat Hurmn Heal!h Surfac~ RG263B ~ rface Water 

SJ.mpl•ID Pets' Wa~ Rtsk-Based 8enchmart< (OLP) 
8cpoStre l 1mts Freshwater Chronc HAP-SWUJ-062113-0 HAP-SW03-NOV2013 HAP-SW03-JJL2014 

HA?-$\,\'03..AJL2014- I 
HAP-S,,VOJ-083 HAP-5"!03-090 HN'-S½U9-100 HAP-Sl'.03-10 I HAP-SWUJ-1 I3 

Sampl• Dite ._.GW1,~ 
"""REEL.s Benchmark oan1no 13 02n0/2014 0711112014 

0711 1/2014 
1111412014 5115/2015 12111112015 12/18/2015 8/30/201 B 

ab Sampl• 10 ,rgll mgll mg/L 1300088-02 14021014-03 14070609-03 14070609-~ 14110541-0EI 150508)8-30 HSl5120028-12 HSl5120826-13 f<Sl 8070019-31 

ANALYTE 
VOL.A TILE ORGAN C COMPOUNDS {mgll) 
enrene 0005 0005 0 13 0 .00091 J <O 00020 <O 00020 <O 00020 0.020 <O 00020 0.0051 J l.fD O.OCMe J I-FD <000020U 

oen~ne U 10 u uo ,u. " · " · "' < U <U u "' IU < u 
oluene 10 1 0 34 <O 000:W <O 00020 <0.00020 ~ 000'10 <O 00020 4J00020 U <ll 000'20 U <O 00020U 
ii1enes. rotal '" - 1'4 <n.1u■L..,11 <0.1 11nr_:,11 c:n.1n11 1:m I ,n ,,,,,~,, c:0.1n1u:m G I _I Ul l:111U I <!I ... , .. ,~, ~"'""""u 
EMI-VOLA. TILE ORGANIC COMPOON)S m L 

Phenol 73 4 0 11 <0000050 <0000032 U.1--SUR' <O 000026 UJL• cQ 000026 UJL• 
0.00012JL- <O 000035 W L-

cQ000035 U c0.000035 U <O 000035 UJL-LCS,MS/SD SUR.MS/SD" SUR.MS/SO 

P:,11d1ne 0024 0.023 - 0.00011 J ,;O.rn'.1048 .;Q 000040 UJL• <0.000040 UJL" 
c:o_ol,JIUU",;oUJL- <0.000030 UJL-

<0000030 U <D.000030 U <0 000030 UJL-LCS,M SfSD 
LCS.MS/50' SUR.,a 5'SQ 

ETALS mall. 
rsen,c u.0lu LJ.UIU u 15 0.0038S J <O 0.0036JL" 0.0038 JL" <O.OD50u 0.0025 J 0.00227 J 0.0023 J 0.00606 UH-MB,CCB 
anum 20 20 16 0.082 0.0990 0 .060 0,071 0.118 0.075 0 ..... 0.062!5 0.0599 
:!ldrYHJl'r'I Ouu5 u.005 0 uU0I:, ,o.oooeo ,O.0uuit0 , 0 .00000 "1J 00009 .. uO!J;tuu , o 00090 .-0000'100 u .-0.uut 200U .-:0 OOu OOU 

hroniurn 0 10 - 0 01065 <00010 <O 0050 0-J 0.00073 J <0Gll500 0.0030 0.002~ UH.CCB 0.00226 UH-CCB 0.00226 UH.f.E 
ead 0.0 I~ .. u.00 11 <0.00070 0.000828J 0.00069 J r D.0019Jt <.O.Gll350 0. o.001e, J 0.001'8 J 0.00175J 

,1erc.uv 00020 - 00013 o:O 000042 <O OC:OWO UJL.MS• <0000012 4100001'2 <O 0□0400 <OOCOll'IO ~□00().qtlJU q] 0□0040□ U <00000400 U 
~ ruum ll06!1 Ull5IJ llUll., 0.002◄8 J .;)0050 <0 001 ) <00011 <tJDIJ500 c.0 Ctl10 <().001 10 U <ti 00 110lJ 0.00292 UH.CCB 
ilve,r OU -- owo cu.uoouu <U.00lJJ:10 <0000056 <0.000056 <1J0040u <OOuut1D <UuOOWOu "'· oou <U 000200U 
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SW-03 

TRRP iler I Resh:lenLal Human Health Surface fi.\12638 Su1h0!: wm, 
IS.ample ID PCL.s' 

Wt>tef Risk-Based Ber'Kt'lmark (CUP) 
Exposure Umts F restmater Chr-orvc: HAP•SWOJ.12() HAP-SW03- I30 HAP-SWJJ.I31 HAP-SWOJ.140 HAP-SWOJ.150 HAP-SW03-160 HAP~S\MJ3. 161 HAP-SW03-I70 HAP-SV\03-180 HAP-SWUJ.I90 

$mple 0at• "'c;w,., .. R!El, Benchmark 121,12()18 61612017 6/812017 12m12011 00141"2()18 1:1mno1a 12121!?018 612ll/I9 12119119 6126120 
1,b Sa.mple lO rrglL rng/L mg,\. HS16120124-04 HS 17060588-26 HSl7080598-27 HS1712I232-04 HS18060737-14 HSIBl2129I.07 HSIBl2129l•OB HSl906II2J.08 HSl9I21186.06 HS2ll06I382•05 

NALYTE 
OLA TILE ORGANIC COfoFOUNOS me1'1. 
nzene 0005 0005 0 13 <000020 U 0.027 0.027 0.00M <O 00020U 0.0032 0.0032 <O 00020 u <D 00010 u 

I§ enzene U /U u ,u uu < >U <U u <u u <u u <U >U <u u <u u u <U u 
okJen:e I 1 0 I 0 I 34 <000020U <0.00020 U I <0.00020 U I <O 00020 U <O u <0.00020 u <000020 u <0.00020 u <=0.00020 u 

lv11F'ne-s: total I 10 - I 1 34 <000030U 0.0012 I 0.0011 I cO 00030 U u c:0 00030 u <0.00030 u <0.00030 u c:O 000:JO u 
EMI-\IOLA TILE ORGANIC COIW'OUNOS Im 

phenol 73 4 0 11 <O 000038 u .... 0.00014 Jl-Sl.lR,FO <00000:ll!WL- <O 000035 UJL-LCS <O 000035 WL- <0000035 u <0000038 u <O 000035 u <O 000035 u <O 000036 u MS/SD SUR FD SUR PlSJSO 

pynciir,e 0024 0023 - 0..00055 JL-MSISO <0,00003DU <00000,1 U 0.00011 JL-LCS <00000:WU-'-- <0000030 u <000003 1 u <O 000030 u <0000030 u <O 000031 u SUR.LCS,MS/SO 
TALS ·m 

rsen,c 0 0IO 0.frlO 0.15 0.00334 J 0.00388J 0.00400 J 0.00260 0.00400 0.00168 J 0.00162 J 0.00419 0.00163 J 0.00322 .... ,,. 20 20 16 0.130 OJ)6O1 JH.!Ql 0.0533 JH-Ol 0,0698 0.09'4 0.0785 0..0881 0..071 0.101 0.0612 
admum 0005 0005 0 00015 <O 000200 U <0 00020 U <0 00020U <0 000200 U <O 000100 U <0000200 u <00002()0 u <O 000200 u <0000200 u <O 000200 u 
-~um 0 10 - 0.0106' 0,00()609J <0 00040 U 0.000,21 J <OOll0400U 0.0Cl(W7tiJ 0.00225 J 0.00121 J 0.00298 J <O 000400 u 0,000'4. J 
.ead 0015 00015 000117 <O 000600 U <O 000600U 0.000829 J 0.00128 J 0.00268 0.00378 0.00318 0.00228 <0000600 u 0.002.8 

'""'""' 00"" 00013 <00001H1■1U <O OO(J():-0■ I U c:1I111 OOJtlll U IJ OOOD410 UH-Mf:I <ti ooooaoou <O 01■11l OU u CJ 111()[)()30t) u <(J 0000300 u ~111■10300 u <00000300 u 
Selenium 0050 0050 0 005 0.00,97 J <0()011 U <00011 U 0.0013' J <0001 1ou <O 00110 u <0 00110 u <0.00110 u <0 001 10 u <000 110 u 

""" n 12 " 1 • D . u •n. . •n. <0 <0 u < <n. . u Q' . u < . <0 . II 

SW-03 

lRRPTier 1 Residen:ial Human Health Surlat:e RG2838 Surface Water 

PCLS' 
Water R1sk,.6ased Benchmark 

Sample ID Expos1Jre Um1l$ Freshwater Chronic HAP-S\'.03-200 HAP-SWJJ.2I0 H/IP.SWIJ3-220 H~P-SWll3-230 
Sampl• Oah (!,VGWINJ 

"'REELS Benchmark 11119120 6111!/21 1212121 6119122 
l ab Sample ID ITTJ'L mgl\. mgl\. HS20 I 11099-04 HS2>061093,05 H$21120188-14 H $22060933-1 3 

NALYTE 
OL.ATILE ORGO.tlC COMPOUNDS (mg/L) 

Benzene 0005 0.005 0.13 <0.00020 u I <0.00020 I u 0.024 < 0.00020 I u 
E:thvi!Jenzene II a 1 0 <a o~oau u <OU0030 u < 0 00030 u < 0 00030 u 
oluene 1.0 1 0 34 <O 000'.m u <000020 u < 0 00020 u < 0 00020 u 

l{ylenes total I 10 .. I 1.3" <0.00030 u I c0.00030 I u < 0.00030 I u < 0.00030 I u 
SEMl·VOLA TILE ORGANIC COrlf'OUNDS Im L 

Phenol 7.3 4 0 11 <O 000035 u <O 000035 u < 0 000035 u < 0000035 u 

Pyn:dine 0.024 0.023 .. <0.000030 u <0.000030 u < 0 000030 UJL-LCS < 0 000030 u 

11£TALS m•IL' 
Arsenic: 0010 0 010 0 15 0.00238 0.00318 0 .00240 0 .00381 
Barium 2.0 20 16 0.103 0 .06:l3 0 .0893 0.117 
Cadm um 0005 0.005 000015 ..::o 000200 u <O 000200 u < 0 000200 u < 0 000200 u 
Chrorrium O.IO .. 0 .0,06.1 <0.000400 u cQ 00~00 u 0 .00175 J 0 .000859 J 
leaO 0015 0.0015 000117 0.0013'5 J O.OOO!i48 J 0.00329 0.00100 J 
Mercu,v 0 0020 -· 0.0013 <0.0000300 UJL-MS 0.0000820 UH.CC8 0.000034C J < 0 0000300 u 
Selenium 0.050 0.050 0.005 0.0013 J <0.00110 u .:: 0.00 110 u < 0.00110 u 
Silver 012 .. 0 0001 <O O!J020n u <O 000200 u < 0000200 u < 0 000200 u 
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Table F-4: Sediment Monitoring Results 

 

TRRPT11'.f" 1 RG:2638 $8(11rnen1 
Sample 10 Res1derit?al~ 8ei'ICl'lmai1<:S" 
Sample Date I CIIS OicffllD Freshwater Benc:hmarl,; 

Lab Sample 10 mg,1<9 mg/kg 

ANALYTE 
VOLATILE ORGA>IC COMPOUNDS (mru•n• 

_nzooe 0 4 0 1o 
Erh\11benZ8"EI >300 '"-' 
Toluene 50~0 6 76 
1xvle.nes total 3700 4 
SEMINOLATILE ORGANIC COMPOUflllS fmalkW 

PheoOI 200 0 O 12 

ptrillne 82 -

METALS lmafkal 
Arseruc 24 ij 79 
a,,.,m 8100 -
CadmtJm 52 0 99 
Chromium 27000 434 
Leao 500 35 8 
Merrurv 21 0 18 
Selenium 310 -
St.-er 91 0 5'/ 

S0-01 

HAP-S001-0712-0 HAP-SO01-112912-0 
(DUP) 

HAP-S001-002 1 t3-3 HAP-S001-"-0V20 13-3 
07106/2012 11129/2012 

HAP-S001.1 12912-1 
06/21/2013 02120l2014 

11129/2012 
120723~ 07 12 11 10 16-07 121110 16--08 13088S8-07 14021014.01 

<O oon 1 <0 6 <0 0004R .,._ 
~00045 <00011 <CJ <O 00072 <0.000 6 
<000005 -=O 00083 <O 00077 ,;;Q 00056 <000059 
<0.00 13 <00031 <00028 <0.0014 ...0 0014 

<00026 <O 00:>S ..:o 00:24 <()00091 U,L' <O 00070 

<0.0026 UJ' <0 0025UJ.• <0.0024 UJL • <0 0013UJL• <0.00099 UJL-MSISD• 

0.270 J 0.202 J 0.221 J 0.167 J 0.147 J 
2.36 1.33 JI' 2.01 .11· 1.66 1.'4 

c;0062 <0 061 <0051 <0047 .::;:0048 
0.584 J 0.259 J 0.297 J 0 .293J 0.278 J 

1.68 1.09 0.982 1.05 1.00 
0.000828 J 0.00122 J 0.00179J <O 00053 <0.00048 

0272J <0 22 <0.1a c;O 17 <O H 
,1;Q_009 <0 0SS <0081 <0075 •0076 

NOTES: 
A" resulls m miligrams eer lo-logram (mglkg) 
Grfl,/ h19lhgho'n9 mdicates th& a,alytlcal re-st.111 EiXCeeds !h& TRRP ner 1 R 9Slden!ial PCL for ldS°"c-,(lt'lb 
GreM h1gtthghts1g Itld C8I9S lh8 8fla",1,Cal result (IJ(C~ds LIia F?G263B EcolOglC-8I Sediment BMchma.1( IOr ~r~Shw9(8( 
8otd results indicate the analyte was detected. 

OUAUF1ERS: 
• • Oualllie.d m 1ne Data usabii.tr Summary 
CCS - Anatyte detected n associated contflun9 c..Sibraion blank 
FD -Field duplica:i3- eYak.leuon crite.na noc met. 
H - Bias 11 s~le resu• Is likely to tie high 
I - Ba~ ri sam~e r8Stllt 1s md&:e.nrunate 

HAP-S001-JLA.2014 HAP-SOll-080 
071111'2014 1111412014 

14070603-05 14 1 10641♦01 

·"· rn 

.::000096 <U 0010 
,;000075 <O 00078 
<OOOHI <00019 

<00($0 0.0026 J 

<0 037 
<00018UL-

MS/SD' 

c;Q33 0.243 J 
3.3J 1.39 
<008 <O 0675 
0.76J o.475 UH-cca~ 
1.60J 1.28 

0.0021 J 0.00130 J 
<0.SI <0 243 
<()02!1 0.110 uH-cce· 

J . Es11meled The anetyta wa5 detected eno pos1t1Vely 1cienllfied The essoa*d numa--1caf "alues ere tile apprmumare concentration ct the anaM.e n the sample, 
L • &as in S£1fflPI& resu, IS l1ketJ 10 be '°"" 
/VB - Method bl ark cootem1netioo 
MS • Matro: spike recovery ouisI<1e «ceptance fell9S (11organc) 
MS/SO. Malm( sp1kelnuitrlx '.:lplke duphc~ e accuracy oo&or tx"ecIsion cnt.ena not met (orgMI() 
U. NOl detoctod· Mal~ is for tho a,atyiewas parformod, but ih8 anat,;oo was not de<ooed abOYe tho Jovel rJ lhe sampla d~tlKbon lim;L 

(CUP) 
HAP-S001-093 HAP-S001-081 

511512015 
11/14/2014 

14110501-02 14 11054 1-0 1 

·" < 

<CJ < 9 
,;:Q 00075 <000069 
<00018 <00011 

0.0025 J <O 0013 

<0.0018 <00011 

0.229J 0,64J 
1.46 6.3 JL-Ol 

<00687 <006() 
0.436J 2 .5 

1.00 6.9J-D 
0.000890J 0.0040 

<0 'l.4/ 0.26J 
<0.0110 <0095 

UJ . Not detected. SOL ts esnmate-d Tfle e.ie~te v.as ena!yzed for but was not detected above !he reported SOL However, !he reported SOL 1s an estlfTIElte and mey be mKcurete or rnpret,se. 

HAP-S001-100 
12118120 15 

HS15120821l-06 

<O BU 
<OOCX 64 U 
<0 00055 U 
<O 0022 U 

d) 0018 U 

<0 0015 U-1.-MS/SD 

0 ,346J 
4.83 

<O 0650 U 
0.63 J 
2.03 

0.00212J 
<0 240U 
<0 '110U 
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SD-01 

TRRP T,<t 1 RG:263B Sediment 
Sample ID ResIdenoaf1 Benchmaiks HAP-SDOl -110 HAP-SDOl- ·111 HAP-SD01-123 HAP-SD01-130 HAP-,DOl - 140 (°'-Pl HAP-SCOl - 153 HAP-SD01-160 HAP-S001-170 HAP -SD01- 171 HAP-SC01-183 
Sample- Date 1ctsolleaati Fre"""8ter Bench!'notl OOC\12016 6/3Cll2016 12/2/2016 6/812017 12/22/2017 HAP-SDOt-141 06/1412018 12120/2018 6120119 612!1'19 12/19119 

·1212212011 
Lab Sample 10 mg/kg mgl\<g HS16070019-24 l<S18070019-25 HS16120124-05 HS 17000516-02 HS17121232-07 HS17121232-08 HS1800074~1 HS1812129I-01 HS1906112~01 HS1906112~ HS19 I21186-10 

ANALYTE 
LATILE ORGANC COMPOUNDS m kai 

Benzene 69 0 '16 <0.00046 U <0.00048 U <O 0004&U <O 00044 U <000043 U <O 00048U <000048 U <000048 u <O 00048 u •000044 u <000052 u 
B id Zf.!0€1 53u0 163 <000064 U <O OOObK U <O Ou064 U <O 00062 UJ.MSISD <000060 U <O 00067U <000067 U <000068 u <O 67 u <O 62 u <000073 u 
I1o1uene I 5400 6 76 <000055 U <0 00058 U I <O 00055U <O 00053 U I <000052 U <O 00058 U I <000057 U I <000058 U I <O 00057 UI <000053 u <000063 u 
rAVl'l!'!lles total 3 4 <0.w U <□ u < 92U <nannS9l 1.1. ' ssu <□. u <Q uuu96 U c Innoq7 u < UI < """'°" u <- _m10 u 
SEMI.VOLATILE ORGANIC COMPOUr-DS lma/ka1 
Aleno1 20000 012 <0 0040U <0~1 U <O 0013U <00013 U <0 0013 U <00014 U <O 00·I4 u .L-SUR 0.0026 J 0.0024 J 0.0066 J <0.0013 u 
P;ri<ine 82 - 0.0072 J <O 0034 U <O 0010U <0.0011 UJI-MS/SD <0.0011 LI <O 0012U <O OQ-1 1 R-MS/SD 0.017 <0.0011 u <0.0011 u <.0.0010 u 
METALS m 
ivsenic 24 S 79 0.669Jl.f"O 1.14 JI .FD 2.25 1.49 0.859 J l.fO 121 ..1-FD 1.31 JH-MS 1.13 3.22 1.64 0.905 
Barium 8100 8.~JH-MS 8.69 JH-MS 45.4 24.5 JH-MS 8.96 JH-M S.FD 24. 7 JH-MS, FD 22.1 JH-MS 11.5 24.1 137 4 .40 
cadmium 52 0 99 <0 0579U 0_0729 J <O 053 U 0.0598 J <O 0310 U <00320 U 0.237 J 0.0311 J <00305 u <O 0315 u <00,90 u 
nr0<nium 17000 43 4 5.12~-MB 4-8~-MB 5_95 5.49 1.74 JI-FD 3-56 ..I-FD 7-42JH-MS 4.01 5_57 6.92 2.20 

Lead 500 35 8 4.8 JI-FD 9_49JI-FD 7-07 16.2 2a82JI-FD 3.76..1-FD 28.6 ..I_-PDS.MS 8.78 5_32 6.61 7.76 
ti..tercuav 2 1 0 ·18 0.00347 JI-FD 0.0128 JI-FD 0.0112 0_0468 0.00271 UH-RB 0 00478 LJH.RB 0.0218 0.0123 0.00306 J 0.00381 J 0.00486 
Sel~ •Jm 310 - 0.25 UH-CCB c0.211 U 0.388 J 0.683 0.293 J 0.236 J <0.'1'1 U 0.256 J 0.394 J 0.325 J 0.356 J 
S ~er 97 0 57 <0.0926U <O 0938U <O 085U <0 092 U <0.0170 U 0.0231 J 0.0799 J 0.0319 J 0.0174 J 0.0193 J <0.0163 u 

ISD-01 SD-02 

TRRP TI,r I RG263B $&(!,rneo, 
Sample ID Resident.a1111 Benchmarks HAP-S00I-190 HAP-SDOl -203 HAP-SDO l-210 HAP-SDOl-220 (OUP) HAP-$D01-233 HAP-S002-0712-3 HAP-SOl2-1 12912-0 HAP-SOl2- 062113-0 
Sample Date -•so1c,,., Freshwater Benchmark 612&20 111191"10 6118121 1.'/2121 

HAP-S001-221 
6I1e/22 07/0612012 I 1/2912012 06/2112013 12/2/21 

Lab Sample ID mglsg mg/kg HS2006 1382-06 HS20111000.05 HS2106109J.08 HS21120188-15 HS2 I I 20188-I6 HS22060933-04 1207234-04 12111016-04 1306888-03 

LYTE 
vuLATlLE ORGANIC COMPOUNDS (m ""°' 
Benzene 69 0 ·16 <0.~6 u <O 0005l u <O 00050 u <0()00t.l8 u I < 0 00050 u <O 0004Fa u <0 00035 <OOOClm .:0 00061 
IF"rh\~benZE:09 ~,<.! ■ I J fi3 <0 111 1.-..a u <000074 UI <ri OO 7n I u < 0 1 ■■1n8 u < 0 1■11170 1 u .;: '1 1 ■ in~ u <" '""~ <O ""=~ <::1J1n 09 
Toi.Jeoe S.00 6 78 OJIOJ4 J <00006) lJI <O 00060 I u <000058 u 1< 000060 1 u <O oo-_.,. u <0 00041 <000069 <000072 

km~ tOl01 3700 4 c:0.00002 u ◄0 001 1 u ... 0.0010 u ◄ 0 000(16 u ,. 00010 u ◄ 0 0009:.!-I u .. c 0015 -<0 0026 ◄00017 

SEMI.VOLATILE ORGANIC COMPOUr-.DS rmalka\ 
Pllonol 20000 0.12 -<O 0013 u <0 0013 u <00014 UJL-SUR <00013 u < 00013 LIJl-SUR < D0012 u 6-8J <O 0024 U,ll' , 0.00089 UJl' 

P;ndrle 82 - <O 0011 u <O 0011 UJI.-LCS,MSISD <0.001 I LIJL-LCS < 0 0011 UJl- • 00011 
U..1_-SUl1. 

< 00010 LI <00050 u.r <O 0024 U.1.' <O 0013UJL' SUR MSISD MS/SD 
METALS Cmft.l• m 
Ars8nic 24 9 79 0.&45 J 0.846 0_218 J 0.228 J 0.319 J 1.32 0.964 0.640 0.396 J 
Barn.,m 8100 - 40.8 61.1 4.63 4.41 4.68 7.18 8.59 2.09 2.27 JI' 
Cadmium 52 099 <O 0300 u 0.0386 J <0.0317 u < 0.0316 u < 0.0304 u 0.0689 J 0.115 J <0.053 -c.0.046 
Chron-.Jm 2,000 434 7_19 7.51 0 .898 1.27 JI-FD 1.46 Ji-FD 2.56 1-84 0.58 OA22J 
Leed 500 35 8 6.70 7.2 2.39 2.19 2.22 3.60 19.8 132 3.03 
MercuN 2 1 0 18 0.0104 0.0124 0.00243 J 0.00183 JL-MS 0 .00144 .L-MS 0_0152 0.00344 J 0.000426 J <0.00060 
Selenium 310 - 0.244 J 0.447 J ..::0 107 u <:0.106 u -c:O 102 LI 0.199 J 0.278 J c.:O 19 0.299 J 
Sliver 97 057 0.0171 J 0.0215 J 0.0309 J 0.0249 J 0.0235 J < 00161 u <0092 <0084 <0.074 



 

F-35 

SD-02 

TRRPTier 1 RG 263 B Sediment 
Sample ID Residential' BenchmarkS (DI.JP) HAP-S!l02-NOV2013 

(DUP) 
HAP-SC02-.JJL2014-3 HAP-5002-080 HAP-SC02-090 

(DI.JP) 
HAP-SC02-m 3 HAP-SD02-110 HAP-S002-120 

Sample Date f Cl~ b Freshwater Benchmarli HAP-SC02-062113-1 02120/2014 HAP.SD02-NOV2013-1 07/11/2014 11/14/2014 05/15/2015 HAP.W02-091 12/18/2015 61.l0/16 12/2/16 
Lab Sample ID mg/kg rngil<g 06/21/2013 

14021014-07 
02/20/2014 

14070603-06 141 '10541-03 15050676-23 
0511512015 

HS15120826-07 HS16070019-26 HS16120124-06 
1306$88-04 14021014-08 15050676-24 

ANALYTE 
VOLATILE ORGAl'IC COMPOUNDS 1m "•a• 
88nZ 8119 69 0 16 <000056 <O 00054 <O 0Cl05S <O 00066 <O 00070 <O 00055 <000058 <0 00062 LI <O 00049 U <000)50 U 

1h\1bM2.M8 I , ~ .. , "" ... , .. - <u111 111x1 I cu,.,~, •u•n= cu w 11 I <O."' ,,x, I <UI■ I IKI <u ,.x, U I <u """ u ""'""" u 
Toluene 5400 6 76 <000066 <O 00063 I <O 00064 <OC:0076 <O 00082 I <O 00065 I <000068 <O 00074 U I <O 00059 U <000060 U 
1~ 1enes rotal , 700 4 <0 0016 <O •15 en 00'15 <0 0 19 < <'0. 01~ <0.0016 <O on:io U <O 4U <O on1ou 
SEMI-VOLATILE ORGANIC COMPOUNDS lmalkal 
Phenol 20000 0 12 <O 00090 UJL' <O 00070 UJL-SUR 0.0021 J <0 056 0.0041 J <O 0013 <0 0014 <O 0019U <00040 U <0 0014 U 

Fynd1r10 82 -· <0.0013 LJJL' <O 0010UJL- <O 0010 <O 034 <0.0018 <0 0()"11 <0 0011 <O 0015 LJJL- <00033 U <0 0011 U 
SURMSISD MS/SO 

METALS lmalkal 
Arsenic 24 9 79 0.0403 J 0.340 J 0.382J 0.36J 0.561 J 1.1 J I-FD 0.51 2.80 0.852 1.98 JI-FD 
Barium 8100 .. 4.05 JI' 2.18 2.24 6.6 J 3.80 17 ..l.-OL FD 8.7 16.1 6.56 JH-MS 124 J I-FD 
C-a<fm1um 52 0.99 <0049 <0 048 O.o522J <0.05 <0.0612 <0060 <0 062 0.0849J 0 0848 J <0059 U 

rom1um 27000 43 4 0.566 0.682 0.886 1.1 J 0.816 6.2 3.3 4.56 3.05UH-MB 6.22 
Lead 500 35 8 2.52 3.91 3.9 5.10 3.62 12 7.9 71.1 6.66 633 
MerCUN 21 0 18 <0.00061 <0.00048 <0.00048 0.0036J 0.00439 J 0.012 0.028 0.0404 0.00696 0.00632 .I-FD 
Se:le-nlJm 310 -- 0.239 J <O 17 <0.18 <0.30 ,o 242 0.2'> 0.23 0.411 J 0.263 UH-CCB 0.493 J 
S.t,,er 97 0 57 <0018 <0011 <O 079 <0017 •O 108 <0.096 <0099 <O 1·10 U <00959 U <O 0940U 

SD-02 

TRRPTiefl RG2f>JB Sediment 1-IAP-S0 02- H.4P-S002-
Sample ID Res1denua!9 8er.cnmarks HAP-S002-121 HAP-SC02-133 HAP-SJ02- 140 HAP-S002-150 (Dl./P) 163 170 l~AP.SD02-·I 80 

(DUP) HAP,SC02-193 

sample Date t(IS01lctmb Freshwater Benchmark 12/2/16 6/812017 12/22/2017 06/14/2018 
HAP-S002-151 

1212012018 6/20'19 12/19/19 
HAP-S002-18 1 

6126/20 
06/ 14/2018 12/19119 

Lab Sample ID m, ll<g mg/kg HS16120 124-07 HS17060516-03 HS1712 I 232-09 HS18060745-02 
HS18060745-03 

HS·J8 I 21291- HS19061123- HS19121186-11 
HS19121186-12 

HS20061:l82-l 8 
02 03 

ANALYTE 
VOLATILE ORGAl'IC COMPOUNDS Im lkal 
Benzene I 69 0.16 <0.00048 U <0.00046 U <0.00052 U <0.00050 U <0.00051 U I <0.00057 U I <0.00048 u <0.00047 UI <0.00048 u <0.00043 u 
B.h lbenz€f'le 5300 2.63 <0.00057 U <0.00064 UJI-MS'SD ~0.00013 u <0.00010 U <0.00071 U <0.00080 u <0.00068 u <0.00065 LJ <0.00067 u <0.00060 u 
Totu~ne- I 5400 6 76 <0.00057 U <O 00055 U <0.00063 U <O 00060 U <000061 U I <O 00068 U I <0.00058 u <O 00056 u <O 00057 U I 0.0034 J 
Xvlenes total 3700 4 <0.00096 U <O 00091 UJI-MS'"SD <O 0010 U <O 00099 U <0.0010 U <O 0011 u <0.00097 u <O 00094 u <0 00095 u <O 00086 u 
SEMI-VOLATILE ORGANIC COMPOUl'IOS lmalkal 
Phonol 20000 0 12 ..:0 0014 U <O 00 13U -:::0 .0014 U -:::0 0 014 U ..:0 .0014 U ,0.00 1; u , 0.0013 u ..-0 .00 12- u .-O.d0 1:?. u ,0.0013 u 
,°')1ndine 82 - -c:0 .00'11 U <0.001 1 UJI-MSJSD .::0 .00'1'2 U <0.0011 R- lv1S/SO .::0 .001 ·1 R-MS/SD <0 0012 u <0.0011 u <0.0011 u <0.0011 u <0 0011 u 
METALS tmo/kal 
Ar~enic 74 9 79 1.28JI-FD 0.798 0.962 0.927 JH-MS.FO 1.35 JH-M S FD 2.97 4.05 4.58 3.91 0.763 
B:H1um 8 100 - 36.5JI-FD 12.3JH-MS 73.5 JH-MS 12.1 JH-MS FD 25.0 JH-M S FD 15.1 40.4 128 69.9 42.2 
cadmium 52 0 99 <O 0590 U <0.0560 U <O 0330 U 0.0583 JI-FD 0.185 JI-FD 0.220 J <0031,1 u • 0 0312 u <O 0315 u <O 0306 u 
Chroouum 27000 43.4 4.13 3.41 3.61 6.74JH-MS 6.74JH-MS 6.02 7.34 8.69 6.47 6.28 
Lead 500 35.8 5.49 7.07 6.29 11.2 JL.POS,MS,FO 23.9 JL-POS MS FD 11.0 5.73 7.85 6.10 6.09 
Me.rcurv 2 1 0.18 0.00889 JI-FD 0.0189 0 00150 UH-RB 0.0229 0.0228 0.0942 0.00627 0.0126 0.00928 0.00671 
Selenium 3·10 - 0.408 J 0.461 J 0.159 J 0.114 UH-CCB 0.170 UH-CCB 0.359 J 0.496 J 1.73 1.34 0.371 J 
Silver 97 0 57 <0.0940 U <O 090 U 0.0396J 0.0292J 0.0421 J 0.0546 J 0.0220 J 0.0227 J 0.0210 J 0.0 198 J 



 

F-36 

S0-02 S0-03 

TRRP Tier 1 RG2638 Sediment 

Sample ID Restdent1al(l Benchmaiks HAP-SDOl-200 (OUP) HAP-S0 02-213 KAP-S002-220 H AP-SD02-230 (OIJP (DUP) 
HAP-SDM-112912-3 

Sample Dale 1"So1leanb Freshwaiar Benchmark '11119/20 
HAP-SC:02-201 

6/18121 ·1212121 6/16122 
HAP-S002-232 HAP-S003-0712-0 HAP-SDOo-0712-1 

11,2912012 11119120 6116122 07/06/2012 0710612012 
Lab Sample ID mg/kg mg/kg HS20111009-06 

HS20111000.07 
HS2106109o-08 1-1S21120188 18 t-102206093o-06 

H$22060933-07 1201234-01 1201234-02 
121110'16-01 

ANALYTE 
iOLATILE ORGANIC COMPOUNDS Im /kal 
Ben-zene 69 0.15 <0.00046 u <0.00045 u <0.00052 u < 0.00045 u < 0.00051 u -.::: 0.00045 u <0.00029 <0.00039 .::0 00065 
Ethvibenzen e 5300 2 63 <0 .00064 u <O 00063 u I <O 0 0073 u < 0 0 00641 u I < 0 0007 11 u <O 000631 u <0.00044 c::O 00058 <O 00097 

oluene 5400 6.76 <0.00055 u <O 00054 u I <0.00063 u < 0.000551 u I< 0 000611 u < 0 000541 u <0.0003,1 -.:::0.00045 <O 00075 
"vflenes total 3700 4 <O 00091 u <0 00090 u c:Q 0010 u < 0 00092 u < 0 )010 u < 0 00090 u <O 0013 <O 0017 <O 0028 
SEMI-VOLATILE ORGANIC COMPOUl'ES (malkal 
Phenol 20000 0.12 <00013 JJL-SUR ,:;Q.00 13 UJL-SURI 0.0023 J < 0.0013 I UJL-SUR I < 0013 I u < 0.0012 IUJL-SUR <0.0025 UJ' <0.0028 <) 0026 

Pyridine 82 
<0.00'11 UJL- <0.0011 UJL-

<0.0011 UJL-LCS < 0.0011 UJL-MS/SO < 0011 u < 0.00098 u <00025 UJ' <0.0028 UJ' <0.(026 UJL' - LCS,MSSD LCS.MS/SD 
METALS /ma/kal 
Arsenic 24 9 79 1.01 0.927 0.285 J 4.02 1.05 JI-FD 0.596 JI-FD 0.498 J 0.661 J 1.20 
Bariurn 8100 - 49.2 JI-FD 88.1 JI-FD 5.21 69.3 12.2 JI-FD 6.08 JI-FD 5.37 3.85 12.4 
Cedm1um 52 0.99 <0.0300 u <0.0310 u <0.0316 u < 0.0329 u < 03300 u , 0.0282 u <0.054 <0.0$0 0,0667 J 
a -.romium 27000 43.4 8.19 8.01 1.24 7.81 2.62 JI-FD 1.51 JI-FD 0,908 0.910 2.2 1 
Lead S00 35,8 7.28 7.38 2.81 6.66 6.96 JI-FD 2.61 JI-FD 2.00 J' 2.24 .r 4.94 
Mercur,; 2 1 0.18 0.0127 JI-FD 0.0171 JI-FD 0.00370 J 0.00481 JL-MS O.C280 JI-FD 0.0121 JI-FD 0.00116J 0.994 J 0.01 12 
Selemum 310 - 0.43 J 0.368 J 0.126 J 0.191 J 0.372 J 0.186 J 0.311 J 0.361 J C.316 J 
SilVer 97 0 57 <00170 u <0.0180 u 0,0256 J 0.0214 J O.C211 J , 0.01 57 u <0.086 <0.096 <0.099 

S0-03 

TRRP Tiff 1 RG2638 Sedimenl 
Sample ID Res.idenffal• Benchmarks HAP-S003,062113,0 HAP-SC03-NOV2013 HAP-SD03,JJL2014 (DUP) 

HAP-SDOo-083 HAP-W03-090 HAP-SD03, 100 liAP-SD03- 101 HAP-SDOJ-113 HA P-S003, 120 
Sample Oat• T'1So1lcomb Freshv1ater Ben-chm ark 06/21/2013 02120/2014 07/1112014 

HAP-SD03-JJL20t4-1 
11114/2014 05115/2015 1211812015 12118/2015 6130/16 1212116 

Lab Sample ID mg/kg mg/',g 1306888-01 14021014-04 14070603-07 
0111·112014 

14110541-04 15050676-26 HS 15120826-08 HS15120826-09 HS160700'I9-21 HS16120124-08 
1407060308 

ANALYTE 
VOLATILE ORGANIC COMPOUNDS Im /kal 
Benzene I 69 0 16 <O 00068 <0.00048 <O 00074 <O 00081 <O 00078 <0 00057 I <000070 U I <O 00056 U <000061 U I <0 0004~ U 
Ethvlb:em:en9 I 5300 26'.l <O 0010 <0 00077- <O 0011 <O 0012 <0,0012 <0 00085 I <O 00098 U I <O 00079 U <000085 U I <000057 U 
Toluene I 5400 6 76 .c;0,00079 <0.00056 <0.00087 <0.00095 <0.00090 <0.00066 I <0.00084 U I <O 00067 U 0.0036 J I •0.00049 U 
X\'lenes, total I 3700 4 <0.0019 -=:0.0014 <:O 0021 -=.O 0023 <0.0022 <0.0016 I <0.0033 U I <0.0027 U <0.0029 U I <0.00081 U 
SEMI-VOLATILE ORGANIC COMPOUt<>S (mg/ka) 
Phenol I 20000 I 0.12 0.0060 JL• •0.000)0 <0.069 <0.070 UJL' <00025 <0.00'14 I <0.0020 U I <0.0019 Ucl-SUR <0.0045 U I <0.0013 U 

?yridine 8, - <O 001SUJI: <O 0010 <0 042 <0 043 UJL' <00021 <0.001'1 0.0041 JL-MS/SO <O 0016 UJL-MSJSD 0.21 <0,001'1 U 

METALS l malkal 
Arsenic 24 9 79 0.61 0.858 1.1 J 0.59 J 1.41 0.84 1.62 1.96 1.05 1.02 
Banum 8100 - 7,8 6 19 19 6.35 6.3 JL.OL 7.40 9.11 12.3JH-MS 17A 
cadmium 52 0 99 <0058 <0 049 c:Q 07 oe:0 06 -==o.o,as <0063 <0 0730 U <0,0680 U <0 0663 U <0057 U 
-Chromium 27000 43.4 1.19 1.79 4.3J 5.1 J 1.45 2.8 1.89 1.81 3.99 UH-MB 2.92 
LQad 500 35.8 3.16 3.47 6.60 7.60 5.87 8.6J.[l 4,66 4.64 5.76 4.63 
'l'lei CUN 2 1 0. 18 0,00275 J 0,00275 J 0.0112 0.0155 0.00582 0.019 0.00870 0.0116 0.00617 0.00815 
Setenrum 310 - OA62 J 0 22:l J <O 41 <O 35 0.671 J 0.29 J 0.643J 0.594J 0.2$U~CB <0.21 U 
Sl~er 97 0 57 <0.092 <0.079 •O 024 0.022J <0.126 <0.10 <0.120 U <0.110U <0.106 U <0.091 U 



 

F-37 

SD-03 

TRRP T1er 1 RGW!l Sediment 
Samp le ID Res1oentla1"' Benchm.a!'ks HAP-S003-130 

(DI.JP) 
HAP-$003-143 HAP-$D03-150 HAP-SC:03-160 H>'P-S003-161 HAP-SD03-165 HAP-SD03-173 HAP-SDOJ-180 HAf'-SD03-190 (DI.JP! 

Samp le Cate laso1leomb Freshwater Benmmar~ 618/2017 
HAP-SDOJ-131 

12/2212017 06114/2018 12120/2018 12120/2018 12120/2018 612()119 12119119 6126120 HAP-SD03-191 
61812017 6126120 

Lab Sample ID m~g m~g HS17060516-04 
HS17060516-05 

HS17121232-10 HS1806074S-04 HS18121291-03 HS18121291-04 HS18121291-09 HS19061123-04 HS19121186-13 H,\D-SD03-190 
HS20061382-10 

ANALYTE 
VOLATILE ORGAr-lC COMPOUNDS (m """' 
Benzene 69 016 <O 00044U <O 00044 U <0J)0046 U <O 00054 U <OOOOfi'I u <O 00066 u <000020 u <0 00046 u <O 00045 u <000043 u <0 00043 u 
Eth'4benzen e I 5 ,,.,. 2 63 <O. ,n1 U-.n-M~~ I <O •• "n UJl-fn,N I <O 64U I <0 00 "U I ,,., •• ~5 UI ,o '"~ 2 UI w,orn, UI <000065 u <0 1rnnn u <O "n" u <000"0

' u 
Toluene I 6400 6 76 <O 00053U I <O 00053 U I <000055 LI I ,o 00064 U I <000073 UI <O 00079 LI i <000020 UI <000056 u <O 00055 LI 0.0033 J 0.0034 J 
IX'illenes total .'.:)700 4 <0.00088 LI-.i-M,l"SO <O 00089 UJI-M,l"SD <O 00092 U <00011 U <O 0012 u <O 0013 u <000030 u <000093 u <O 00091 u <000086 u <0 00086 u 
SEMI-VOLATILE ORGANIC COMPOU,OS lmalkal 
P11illl<ll 012 <O 0013LI <O UU13 <00014 <QUU1~ <0 0015 u 0 .0030 J <O 000049 u <O 0013 u 0.0021 J ,c;QQ013 u <O 0013 u 

F\mdme 82 - <O 00·1 1 U JI-MS/SD <00010U..l-MSISO <00011 U <0.0011 R-MSISO <O 0012 u 0.041 <0.000042 u <O 0010 u <00011 u <00011 u <00011 u 
METALS (mn n, m 

Arsenic 24 9 79 0.393J 0.162J 0.961 1.77 JH-MS 1.79 2.31 <0.000400 u 1.13 2.40 0.970 0.667 
Banum 8100 - 4.85 JH-MS FD 2.59 JH-MS,FO 12.6JH-MS 62.1 JH-MS 16.7 19.8 <000190 u 34.2 123 49.7 47.5 
C8dm1Um 52 099 <O 057U <0.056 U <0.0320 U 0.392J 0.0847 J 0.0936 J <O 000200 u <O 0293 u <O 0295 u <00288 u <O 0305 u 
.nfOmum 4'4 1.56 Jl.f'O 0.722 Jl.f'O 2.68 8.75 JH-MS 5.34 5.93 < """~·-· u 3.55 3.76 6.59 5.81 

Lead 500 35 8 3.90 Jl.f'D 2D1 Jl.f'O 11.9 48.1 ..l_,POS,MS 13.4 11.4 •O 000600 u 4,.31 4.89 7.96 6.24 
Mercurv 2 , 0.18 0.0105 Jl.f'D 0.00438 Jl.f'D 0.00866 L!-1-RB 0.0220 OD200 0.0395 <0.0000300 u 0.00286 J 0.00451 0.00817 0.00828 
Selenium 310 - 0.224 J <O 20U <O.l 10U <0.'11 U 0.305 J 0.428 J <0001'10 u 0.261 J 1.18 0.348 J 0.271 J 
Sliver 97 0 51 .::0 091 U <0.089 U 0.0188 J 0.0461 J 0.0294 J 0.0361 J <O 000200 u 0.0213 J 0.0212 J 0.0166 J 0.0187 J 

SD-03 

TRRP Tiei 1 RG263E Sed1men1 
Sample ID Resident ial"' Bencimafks HAP-S003-200 HAP-SD)3-210 (DUPJ HAP-SC03-223 HA ~-SC03- 230 
Sample Date rdSoilcQtlti Freshwata· Benchmark 11119/20 6/'lll/21 

HAP-$D03,211 
1212121 6116'22 

6/18121 
Lab Sample ID mg/kg m;Jikg HS20111099-08 HS21061093-09 

HS2106109~10 
HS21120188-19 HS12060933-08 

ANALYTE 
VOLATILE ORGANC COMPOUNDS !m kal 
Benzene I 69 0 16 <O 00045 u I <0.00050 I u <O 00053 u < 0 000461 u I < 0.00045 1 u 
B h~11benzen e 5300 2.63 <0 00063 u <0.00070 u <0.00074 u < 0 .0006,.. u < 0.00063 u 
Toluene I 5400 6 16 <O 00054 u I <0.00060 I u <O 00064 u <0 00059 u I < 0.00054 I u 
IWlenes. total I 3700 4 <0.00090 u I <0.0010 I u <0.0011 u < 0.000921 u I < 0.00090 I u 
SEM I-VOLATILE ORGANIC COM POUi-DS lmalka) 
Phenol I 20000 I 0.12 <0.00'13 UJL-SURI 0 .0017 I J 0.0021 J <0 00131 u I <0)012 I u 
Pyridine 82 

<0.0011 UJL-
<O 0011 UJL-LCS <00011 UJL-LCS < 0 0011 UJL-MS/SO < 0.00098 u - LCS,MS/SD 

METALS (malkal 
.Arsenic 24 9 79 1.27 0289 J 0.279 J 0 .686 0.161 

&mum 8100 - 48.6 4.96 6 .06 12.4 1'.3 
Cadmium 52 0.99 <0.0320 u <0.0312 u <O 0332 u < 0 0316 u < O.J282 u 
Chromium 27000 43.4 7.1 1.15 JI-FD 0.892 JI-FO 5.57 1.49 

Lead 500 35.8 6.75 3.52 JI-FD 2.10 JI-FO 4.53 4.76 
Mercurv 2.1 0.18 0.0141 J 0 .00292 J 0.00212 J 0.00649 JL-MS 0.0232 
SelemIum 310 - 0.332 u 0.132 J <0.112 u 0 .155 J 0 .144 J 
Siver 97 057 <0.0180 0 .0263 J <00'185 u 0.0258 J < 0 ) 157 u 
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APPENDIX G – INTERVIEW FORMS 
 

HIGHLANDS ACID PIT SUPERFUND SITE 
FIVE-YEAR REVIEW INTERVIEW FORM 

Site Name: Highlands Acid Pit federal Superfund site 
EPA ID: TXD980514996 
Interviewer name:  Interviewer affiliation: 

Subject name: Adam Nichols Subject affiliation: TCEQ 

Subject contact information: adam.nichols@tceq.texas.gov   512-239-2215 

Interview date: 2/10/2023 Interview time: 3:30 PM 

Interview location: TCEQ Central Office 

Interview format (circle one): In Person Phone Mail XEmail Other: 
Interview category: State Agency 

 
 

1. What is your overall impression of the project, including cleanup, maintenance and reuse 
activities (as appropriate)? 

 
My overall impression of the site is that the remedy needs further evaluation to ensure continued 
protectiveness of human health and the environment. Shallow groundwater and surface water 
contamination needs to be better delineated and evaluated for health and ecological risks on off-site 
properties that are adjacent to the site. Also, the adjacent property that was recently cleared should be 
investigated for potential vapor intrusion risk.   

 
2. What is your assessment of the current performance of the remedy in place at the Site? 

 
The contaminant levels in the onsite shallow aquifer continue to be very high, even in perimeter wells, 
and the remedy may not be protective because of the lack of off-site delineation and investigation. Future 
investigation should include evaluation of the vapor intrusion health risk. Also, the contaminant levels in 
the surface water surrounding the site persist and need to be investigated and potentially remediated.   
 

3. Are you aware of any complaints or inquiries regarding site-related environmental issues or 
remedial activities from residents in the past five years? 

 
Yes. During the site visit and community interviews conducted with the EPA, the TCEQ was made aware 
of a resident who described independently obtained and tested water samples from their tap that indicated 
the presence of arsenic and benzene. The TCEQ has not had any discussion or follow-up with the resident 
who had their water tested. 
 

4. Has your office conducted any site-related activities or communications in the past five 
years? If so, please describe the purpose and results of these activities. 

 
The TCEQ has conducted routine semi-annual operation and monitoring at the site.  

 
5. Are you aware of any changes to state laws that might affect the protectiveness of the Site’s 

remedy? 
 

No. 

-
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6. Are you comfortable with the status of the institutional controls at the Site? If not, what are the 

associated outstanding issues? 
 

No. Institutional controls need to be filed to restrict on-site land use or groundwater use. 
 
7. Are you aware of any changes in projected land use(s) at the Site? 

 
Yes, the property adjacent to the site that contains the sand pits and the surface water SW-3 sampling location was 
recently cleared of trees and brush. The reason for clearing this land is unknown.   

 
8. Do you have any comments, suggestions or recommendations regarding the management or 

operation of the Site’s remedy? 
 

The TCEQ recommends that the EPA perform additional studies to delineate and assess the potential 
impact of the contamination in the shallow aquifer and adjacent surface waters. 

 
9. Do you consent to have your name included along with your responses to this questionnaire in 

the FYR report? 
 

Yes. 
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HIGHLANDS ACID PIT SUPERFUND SITE  
FIVE-YEAR REVIEW INTERVIEW FORM 

Site Name: Highlands Acid Pit 

EPA ID: TXD980514996 
Interviewer name: Stephen Pereira and Hagai 
Nassau Interviewer affiliation: EPA and Skeo 

Subject name: name withheld for privacy Subject affiliation: nearby resident 

Interview date: December 5, 2022 Interview time: 2:54 p.m. 

Interview location: front porch of residence 

Interview format (circle one):   In Person          Phone          Mail          Email          Other: 

Interview category: Resident 
 
 
1. Are you aware of the former environmental issues at the Site and the cleanup activities that have taken place 

to date? 
 

No, we just moved here in April 2022 from Wyoming. If there is contamination, I want it to be cleaned up. 
 

2. What is your overall impression of the project, including cleanup, maintenance and reuse activities (as 
appropriate)? 
 
I don’t have any impression of it. 

 
3. Have there been any problems with unusual or unexpected activities at the Site, such as emergency response, 

vandalism or trespassing?   
 

I don’t know what people do at the Site. I haven’t been there. Drivers speed down this road. They use U-
Hauls without license plates to bring stolen goods to the end of the road; maybe they ship the items out by 
boat from the end of the road. Across the road there used to be a notorious bar called Tugboat Annie’s; it 
closed down. 

 
4. Has EPA kept involved parties and surrounding neighbors informed of activities at the Site? How can EPA 

best provide site-related information in the future? 
 

I’m not interested in being informed about it. 
 
5. Do you own a private well in addition to or instead of accessing city/municipal water supplies? If so, for what 

purpose(s) is your private well used? 
 
We don’t have a well. We use city water. 
 

6. Do you have any comments, suggestions or recommendations regarding any aspects of the project? 
 

No. 
  

I I 
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HIGHLANDS ACID PIT SUPERFUND SITE  
FIVE-YEAR REVIEW INTERVIEW FORM 

Site Name: Highlands Acid Pit 

EPA ID: TXD980514996 
Interviewer name: Stephen Pereira and Hagai 
Nassau Interviewer affiliation: EPA and Skeo 

Subject name: name withheld for privacy Subject affiliation: nearby resident 

Interview date: December 5, 2022 Interview time: 3:07 p.m. 

Interview location: front porch of residence 

Interview format (circle one):   In Person          Phone          Mail          Email          Other: 

Interview category: Resident 
 
 
1. Are you aware of the former environmental issues at the Site and the cleanup activities that have taken place 

to date? 
 

I know that there has been a cleanup, but I don’t know if it was adequate. 
 

2. What is your overall impression of the project, including cleanup, maintenance and reuse activities (as 
appropriate)? 
 
No opinion. 

 
3. What have been the effects of this Site on the surrounding community, if any? 
 

It has had a huge effect. People know about the Site and it makes this an undesirable area, which lowers the 
property prices. 

 
4. Have there been any problems with unusual or unexpected activities at the Site, such as emergency response, 

vandalism or trespassing?   
 

I don’t know. 
 
5. Has EPA kept involved parties and surrounding neighbors informed of activities at the Site? How can EPA 

best provide site-related information in the future? 
 

EPA has not kept us informed. I’d suggest mailings, phone calls or in-person communication. 
 
6. Do you own a private well in addition to or instead of accessing city/municipal water supplies? If so, for what 

purpose(s) is your private well used? 
 
We use city water. We had it tested several times by Costco and Culligan’s or a similar company. It has 
arsenic and benzene in it, so we put filters on it. We probably wouldn’t have bought this house if we knew 
about the poor drinking water quality. 
 

7. Do you have any comments, suggestions or recommendations regarding any aspects of the project? 
 

No. 
 

I I 
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HIGHLANDS ACID PIT SUPERFUND SITE 
FIVE-YEAR REVIEW INTERVIEW FORM 

Site Name: Highlands Acid Pit 

EPA ID: TXD980514996 

Interviewer name: Hagai Nassau Interviewer affiliation: Skeo 

Subject name: Dr. Latrice Babin Subject affiliation: Executive Director 

Subjed contad information: 713-920-2831 

Interview date: 12/19/2022 Interview time: 5:00 pm 

Interview location: Office of Harris County Potlutioo Control Setv ices 

Interview format (circle one): In Person Phone Mail ~mall~ Other: 

Interview category: Local Government 

1. Are you aware of the fo1mer environmental issues at the Site and the cleanup activities that 
have taken place to date? 

Hanis County Pollution Control Services (PCS) is aware of enviromnental issues and 
cleanup activities through publicly available docmnents. 

2. Do you feel well-infonned regarding the Site' s activities and remedial progress? If not, how 
might EPA convey site-related information in the future? 

PCS requests to be copied and included on all con-espondence and communication, 
including those conducted by government agencies, contractors, and any other entity 
atTiliated with the Site. 

3. Have there been any problems with unusual or unexpected activities at the Site, such as 
emergency response, vandalism or trespassing? 

PCS is unaware of any unexpected activities at the Site related to emergency response, 
vandalism, or trespassing. 

4. Are you aware of any changes to state laws or local regulations that might affect the 
protectiveness of the Site's remedy? 

PCS is not aware of any changes to state la"'S or local regulations that might affect the 
protectiveness of the Site's remedy. 

5. Are you aware of any changes in projected land use(s) at the Site? 

PCS is not aware of any changes in the projected land use at the Site. 

PCS requests to be upclated. on any changes related to projected land uses at and around 
the Site. 
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6. Has EPA kept involved parties and sun-ounding neighbors infom1ed of activities at the Site? 
How can EPA best provide site-related infonnation in the future? 

Per the EPA website, a public meeting was last held in 1987. There are no fact sheets 
available on the website. The 2018 Five-Year Review (FYR) noted nearby residents felt 
the EPA could do a more eflective job of keeping them up to date regarding ongoing 
activities at the Site. The 2018 FYR stated the EPA plans to send an annual facts sheet or 
host a community meeting for the local residents that live near the site. It is unknown if 
the fact sheet or meetings was held. 

PCS recommends Site fact sheets be mad.e a,,ailable on the EPA website and commmtlty 
meetings be held as stated in the FYR. 

7. Do you have any co1mnents, suggestions or recommendations regarding the project? 

Acconling to the 2018 FYR, the deed was not located despite EPA drafting a deed notice 
in 2007. The 2018 FYR stated the Institutional Control (IC) are inadequate since the deed 
was not recorded with the county. 

PCS recommencls the EPA verity I Cs are in place by finding the deed notice or a new 
deed notice be drafted and put in place. 

Upon review of the 2019 to 2020 and 2020 to 2021 annual groundwater reports, both 
inspection checkli.sts revealed the signage around the fence to be missing. \iVhile reading 
the text in the report for the Site Inspection and Maintenance Acthrities of both reports, 
no mention of the missing signs was stated, but both repo1·ts said the front gate needs 
adjusting as it is slightly tilted. In the 2019 to 2020 annual groundwate1· report, in the 
conclusions and recommendations section, site signage and front gate adjustment are 
needed. The signs will be replaced during the first groundwater sampling event in FY 
2021. 

PCS recommends missing signs and gate ad,justments be ad(lressed at the time of the 
discovery and not be recommende(I to be accomplished in the next report. 

The Site is located south of the Baytmvn Boat club. According to the 2018 FYR, local 
residents may use an adjacent sand pit for recreational purposes. The sand pit is 
subme1·ged, located north of the site and south of Clear Lake Road, it is not part of the 
deed notice, and there are no site-related ICs associated with this parcel. The sampling 
frequency may be insuffici.ent. to evaluate the potential impacts of the upper aquifer 
groundwater on adjacent surface water and sediment.. The hlghest. concentrations of 
benzene have been detected in an upper aquifer well adjacent to the flooded sand pit. The 
following actions must he taken for the remedy to he 1n·otected over the long term, which 
includes collecting additional surface water and sediment samples in the former sand pit 
adjunct to the site to determine if the contaminated upper aquifer is impacting areas 
beyond the Site and take appropriate measures to ensure protectiveness. Based on the 
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2019 to 2021 annual groundwatc1· reports, benzene, pyridine, arsenic, lead, cadmium, 
and chromimn have been detected above protective concentration level (PCL) at various 
times in the uppel' aquifer (UA), which transmits water to the neighboiing surface waters. 

PCS is concerned with the remed.y's protectiveness of health and the environment to 
neighboring surface water, which can be ingested by people or organisms if the 
contaminants are measured above the PCL in the UA. 

PCS recommends more frequent sampling of surface water and sediments outside of the 
Site per the actions stated in the 2018 FYR and take approp1iate measures to ensure 
protectiveness. 

8. Do you consent to have your name included along with your responses to this questionnaire 
in the FYR repoti? 

Yes. 
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APPENDIX H – EJSCREEN REPORT 
 

 

ft EnA UnitedStates 0 r~ i;,~mental Protection EJScreen Report (Version 2.1) 

1 mile Ring Centered at 29.815402,-95.080879, TEXAS, EPA Region 6 

Approximate Population: 842 

Input Area (sq. miles): 3.14 

Highland Acid Pit 

Selected Variables 
State 

Percentile 

Environmental Justice Indexes 

EJ Index for Particulate Matter 2.5 58 

EJ Index for Ozone 27 

EJ Index for Diesel Particulate Matter 
. 66 

EJ Index for Air Toxics Cancer Risk* 47 

EJ Index for Air Toxics Respiratory HI * 52 

EJ Index for Traffic Proximity 36 

EJ Index for Lead Paint 56 

EJ Index for Superfund Proximity 66 

EJ Index for RMP Facility Proximity 59 

EJ Index for Hazardous Waste Proximity 54 
EJ Index for Underground Storage Tanks 41 

EJ Index for Wastewater Discharge 61 

USA 

Percentile 

72 

25 

73 

64 

67 

49 

57 

76 
71 

56 
57 

70 

EJ Index for the Selected Area Compared to All People's Blockgroups in the State/US 
100 

75 

25 

-

This report shows the values for environmental and demographic indicators and EJSCREEN indexes. It shows environmental and demographic raw data (e.g., the 

estimated concentration of ozone in the air), and also shows what percentile each raw data va lue represents. These percentiles provide perspective on how the 

selected block group or buffer area compares to t he entire state, EPA region, or nation. For example, if a given location is at the 95th percentile nationwide, this 

means that only 5 percent of the US population has a higher block group value than the average person in the location being analyzed. The years for which the 

data are available, and the methods used, vary across these indicators. Important caveats and uncertainties apply to this screening-level information, so it is 

essential to understand the limitations on appropriate interpretations and applications of these indicators. Please see EJSCREEN documentation for discussion of 

these issues before using reports. 
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0EPA~~=1Protect1on EJScreen Report (Version 2.1) 

1 mile Ring Centered at 29.815402,-95.080879, TEXAS, EPA Region 6 

Approximate Population: 842 

Input Area (sq. miles): 3.14 

Highland Acid Pit 

l=9truary 7, 2023 
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oEPA fJif,;,~:aiPro1ect1on EJScreen Report (Version 2.1) -1 mile Ring Centered at 29.815402,-95.080879, TEXAS, EPA Region 6 

Approximate Population: 842 

Input Area (sq. miles): 3.14 

Highland Acid Pit 

Selected Variables 
Value State %ilein 

Avg. State 

Pollution and Sources 

Particulate Matter 2.5 (µg/m 3
) 10.1 9.5 76 

Ozone (ppb) 37.2 40 31 

USA %ilein 
Avg. USA 

8.67 85 

42.5 17 

Diesel Particulate Matter· (µg/m 3
) 0.739 0.211 99 0.294 95-100th 

Air Toxics Cancer Risk" (lifetime risk per million) 61 31 98 28 95-100th 

Air Toxics Respiratory HI" 0.6 0.35 99 0.36 95-100th 

Traffic Proximity (daily traffic count/distance to road) 180 570 45 760 44 

Lead Paint(% Pre-1960 Housing) 0.21 0.14 70 0.27 49 

Superfund Proximity (site count/km distance) 1.1 0.084 99 0.13 98 

RMP Facility Proximity (facil~ycount/km distance ) 2 0.94 87 0.77 90 

Hazardous Waste Proximity (facility count/km distance) 0.85 072 74 2.2 53 

Underground Storage Tanks (count/km2 ) 1.3 2.3 48 3.9 52 

Wastewater Discharge (toxicity-weighted concentration/m distance) 0.031 0.38 85 12 77 

Socioeconomic Indicators 

Demographic Index 28% 46% 28 35% 49 

People of Color 24% 59% 19 40% 44 

Low Income 33% 33% 51 30% 58 

Unemployment Rate 10% 5% 84 5% 83 

Limited English Speaking Households 1% 7% 43 5% 59 

Less Than High School Education 9% 16% 43 12% 54 

Under Age 5 8% 7% 67 6% 75 

Over Age 64 13% 13% 55 16% 41 

* Diesel particular matter, air toxics cancer risk, and a ir toxics respiratory hazard index are from the EPA's Air Toxics Data Update, which is the Age ncy's 

ongoing, com prehensive evaluation of air toxics in t he United States. This effort a ims to priorit ize air toxics, emission sources, and locations of interest for 

further study. It is important to remember that t he a ir toxics data presented here provide broad estimates of health risks over geographic a reas of the cou ntry, 

not definitive risks to specific individuals or locations. Cancer risks and hazard ind ices from the Air Toxics Data Update are repo rted to one s ignificant figure and 

any additional significant figures here are due to round ing. More information on the Air Toxics Data Update can be found at: https:/ / www.epa.gov/haps/ a ir· 

toxics·data· u pd ate. 

For additional information, see : www.epa .gov/environmentaljustice 

EJScreen is a screening tool for pre·decisional use on ly. It can help identify areas that may warrant additional consideration, ana lysis, or outreach. It does not 

provide a basis for decision· making, but it may help identify pot e ntial areas of EJ concern. Users should keep in mind t hat screening tools are subject to substantial 

uncertainty in t heir demographic and e nvironmental data, pa rticularly when looking at small geographic areas. Importa nt caveats and uncertaint ies apply to t his 

screening· level information, so it is essential to understand the limitations o n appropriate interpretations and applications of t hese indicators. Please see 

EJScreen documentation for d iscussion of these issues before using reports. This screen ing t ool does not provide data on every environmental impact and 

demographic factor that may be relevant to a particular location. EJScreen outputs shou ld be supplemented with additional information and local knowledge 

before taking a ny action to address potential EJ concerns. 

February 07. 2023 3/ 3 
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