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FIFTH FIVE-YEAR REVIEW REPORT 
HIGHLANDS ACID PIT SUPERFUND SITE 

EPA ID#: TXD980514996 
HARRIS COUNTY, TEXAS 

This memorandum documents the U.S. Environmental Protection Agency's performance, determinations 
and approval of the Highlands Acid Pit Superfund site (Site) Fifth Five-Year Review (FYR) 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 Fifth FYR Report. 

Summary of the Fifth 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. EPA drafted a deed notice 
for the Site in 2007, but the notice was not located on file with Harris County. The Site is not currently in 
use. 

Environmental Indicators 
Human Exposure Status: Under Control 
Contaminated Groundwater Status: Under Control 
Sitewide Ready for Anticipated Use: No 

Actions Needed 
The following actions must be taken 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. Take appropriate 
measures to ensure protectiveness. 

• Revisit and update the draft institutional control instrument to ensure long-term protectiveness 
( e.g., make sure the institutional control runs with the land, prevents exposure to contaminated 
groundwater). 

• Continue to monitor and evaluate contaminants of concern being detected more frequently in the 
middle and deep aquifers and determine impacts to long te1m protectiveness. 

• Compare surface water and sediment sample data to ecological benchmarks and to appropriate 
human health screening values to determine if fmther study is needed. 

Determination 
I have determined that the status of the remedy for the Highlands Acid Pit Superfund site is short-term 
protective. This FYR Report specifies the actions that need to be taken for the remedy to be protective 

Wfil~~ 

Carl E. Edlund, P.E. 
Director, Superfund Division 
U.S. Environmental Protection Agency Region 6 

Date 
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OU(s): 2 

Affect Current 
Protectiveness 

No 

OU(s): 1, 2 

Affect Current 
Protectiveness 

No 

OU(s): 2 

ISSUES/RECOMMENDATIONS 

FIFTH FIVE-YEAR REVIEW REPORT 
HIGHLANDS ACID PIT SUPERFUND SITE 

EPA ID#: TXD980514996 
HARRIS COUNTY, TEXAS 

Issue Category: Remedy Performance 

Issue: Data ou the current extent of contaminated groundwater in the upper 
aquifer is not available. 

Recommendation: Because of the high benzene concentrations in well UA-12 at 
the eastern boundary of the Site, 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. Take appropriate measures to 
ensure protectiveness. 

Affect Future Party Oversight Milestone Date 
Protectiveness Responsible Party/Support 

Agency 

Yes EPA/TCEQ EPA/TCEQ 9/27/2020 

Issue Category: Institutional Controls 

Issue: 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. 

Recommendation: Revisit and update the draft institutional control instrnment to 
ensure long-term protectiveness ( e.g., make sure the institutional control runs with 
the land, prevents exposure to contaminated groundwater). 

Affect Future Party Oversight Milestone Date 
Protectiveness Responsible Party/Support 

Agency 

Yes EPAfTCEQ EPA/TCEQ 9/27/2019 

Issue Category: Remedy Performance 

Issue: Arsenic and benzene have been persistently detected in the middle aquifer 
and periodically detected in the deep aquifer since the previous FYR. 

Recommeudatiou: Continue to monitor and evaluate contaminants of concern 
(COCs) being detected more frequently in the middle and deep aquifers and 
detetmine impacts to long term protectiveness. 



Affect Current Affect Future Party Oversight Milestone Date 
Protectiveness Protectiveness Responsible Party/Support 

Agency 

No Yes EPA/TCEQ EPA/TCEQ 9/27/2019 

OU(s): 2 Issue Category: Remedy Performance 

Issue: Perform regular sediment and surface water sampling as part of the 
Operations and Monitoring (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). 

Recommendation: 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. 

Affect Current Affect Future Party Oversight Milestone Date 
Protectiveness Pl'Otectiveness Responsible Party/Support 

Agency 

No Yes EPNTCEQ EPNTCEQ 9/27/2020 
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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 CFR Section 300.430(f)(4)(ii)), and considering EPA policy. 

This is the Fifth FYR for the Highlands Acid Pit Superfund site (the Site). The triggering action for this review 
was the completion of the fomth five-year review on September 27, 2012. The FYR has been prepared due to the 
fact that 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) that will be addressed in this FYR. OU I addresses source control of 
waste and contaminated soil. OU2 addresses contaminated groundwater at the Site and monitoring of surface 
water and sediment. 

The FYR was led by Stephen Pereira, EPA Remedial Project Manager (RPM). Participants included Sherell Heidt 
from the Texas Commission on Environmental Quality (TCEQ) and Eric Marsh and Ian Penn of Skeo, an EPA 
contractor. The review began on September 28, 2016. 

Documents reviewed as part of this FYR are listed in Appendix A. The site chronology is provided in Appendix B. 

Site Background 
The 3.3-acre Site is located at the end of Clear Lake Road, nm1h of Interstate Highway 10, in Highlands, Harris 
County, Texas (Figure D-1, Appendix D). Early in the 1950s, the Site is assumed to have received 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 then 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 with hazardous chemicals. 

The Site is located on a peninsula within the San Jacinto River's IO-year floodplain. The current average 
elevation of the Site is 5 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 I 890 and 1973. Since I 964, the Site has subsided at least 2.4 feet. 
The Site is vacant. Only monitoring wells and fencing are currently located on site. Future development is not 
foreseen at the Site due to its location within the I 0-year floodplain. The Site is bordered by two adjacent active 
oil/gas production wells and a petroleum distribution center, the Baytown Boat Club to the north, flooded fo1mer 
sand pits to the east, Clear Lake to the south, and the Grennel Slough to the west. Based on Texas Water 
Development Board data, there are no groundwater wells within a mile of the Site. Nearly 1,500 people live 
within I mile of the Site. The nearest permanent residence is approximately 1,000 feet from the Site. Recreational 
vehicles are located 275 feet n011h of the Site entrance gate. It is unknown if these are occupied year-round. 

Groundwater occurs in three zones at the Site - the upper aquifer and the middle and 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 predominant groundwater flow direction for the upper aquifer in December 2015 was to the 
east. Appendix C contains additional background information about the Site, including geology and 
hydrogeology. 
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FIVE-YEAR REVIEW SUMMARY FORM 

SITE IDENTIFICATION 

Site Name: Highlands Acid Pit 

EPA ID: TXD980514996 

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

NPL Status: Final 

Multiple OUs? 
Yes 

Lead agency: EPA 

SITESTA'l'US 

Has the site achieved construction completion? 
Yes 

REVIEW STATUS 

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

Author affiliation: EPA Region 6 

Review period: 9/28/2016 - 9/27/2017 

Date of site inspection: 12/6/2016 

Type of review: Statutory 

Review number: 5 

Triggering action date: 9/27/2012 

Due date (five years after triggering action date): 9/27/2017 
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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 and 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 the Site for listing on the 
Superfund 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 and 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 shallow aquifer toward the middle aquifer. Human contact with existing 
contamination was likely, as evidenced by records of trespassing, garbage disposal activities and recreational uses 
of adjacent prope,ties and water bodies. Soil contaminants would have continued to migrate off site through wind 
and surface water erosion. Table I summarizes the contaminants of concern (COCs) identified at the Site. 

Table 1: COCs, by Media 

coc Media 
. 

.. .· . . .. 

Metals ( arsenic, barium, cadmium, manganese, 
Soil 

chromium, lead) 
Volatile organic compounds (VOCs) (benzene, 

Soil toluene, xylene) 

Semi-VOCs (phenol, pyridine) Soil 

Metals (arsenic, beryllium, cadmium, manganese, 
Groundwater 

chromium, lead) 

VOCs (benzene, toluene, xylene) Groundwater · 

Semi-VOCs (phenol, pyridine) Groundwater 

Response Actions 
The OU! remedy, selected in the Site's 1984 Record of Decision (ROD), 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. EPA estimated 
that excavation would remove about 19,000 cubic yards of material located above the water table. During 
excavation, if contaminated soil and material was visually observed ( e.g., presence of black soil) beyond the 
defined lateral limit of excavation, it would also be removed during cleanup. An estimated 58,000 cubic yards of 
wastes and contaminated sand and soil located beneath the water table were not excavated during cleanup. 

The OU! ROD identified the following remedial action objectives (RA Os) 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 OU2 groundwater remedy, selected in the 1987 ROD, was a "no action" remedy with long-term monitoring 
of surface water and groundwater to track attenuation. The OU2 ROD selected no further action because OU] 
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 
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Remedial Action, surface water contamination from mnoffwill be eliminated; natural flow of ground water will 
cleanse the pore spaces within the shallow aquifer over time; ground water 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 ground water flow to surface water bodies, the organics are volatile upon contact with the 
atmosphere, and in view of the dynamics of the river and propetties of the contaminants, the San Jacinto River 
should not be affected." It also stated that "[t]he natural flow of groundwater cleanses the pore spaces within the 
shallow aquifer over time. Attenuation of contaminants down to nondetectable levels within the upper aquifer 
should take about 350 years." 

The RA Os for OU2 were to: 
• Characterize contaminant migration to surface waters, area environment and deeper groundwater. 
• Determine potential impacts to potential receptors. 
• Evaluate the need for groundwater corrective action at the Site. 

No numeric cleanup goals were established for the upper aquifer in either ROD for the Site. The 1987 ROD states 
that, based on the 1987 Groundwater Contamination Evaluation, a well survey of the area had determined that the 
shallow aquifer was not considered a source of potable water. The 1984 OUI 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 groundwater ROD identified Safe 
Drinking Water Act maximum contaminant levels (MCLs) as ARARs for the middle and deep aquifers. Texas 
Risk Reduction Program (TRRP) Tier I Industrial Groundwater Protective Concentration Levels (PC Ls) and 
MCL action levels are currently equivalent for groundwater COCs at the Site. TCEQ uses PCLs to report 
monitoring data collected as patt of the operations and maintenance activities. 

Status of Implementation 
Constmction activities for the OU! remedy began in Febmary 1987 and finished in July 1987. EPA selected 
contractor Chemical Waste Management to conduct remedial activities. Cleanup included excavating 
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 top 
soil that was seeded, mulched and fertilized. Excavated areas were also contoured to mitigate on-site flooding. 

During OUl cleanup activities and subsequently during the operational and functional period, additional 
monitoring wells were installed to assess whether groundwater was moving laterally. The OU2 ROD called for no 
action and long-term monitoring of groundwater. TCEQ currently undettakes groundwater sampling of the 
shallow, middle and deep aquifers, adjacent surface water, and sediment on a semi-annual basis. 

In 2001, the groundwater monitoring network at the Site consisted of21 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 the state, were plugged and abandoned in 2002. The monitoring network cu11·ently includes seven 
wells in the upper aquifer, six wells in the middle aquifer and five wells in the deep aquifer. 

Institutional Control (IC) Review 

No !Cs were called for in the RODs for OUI or OU2. However, in 2007, EPA prepared a draft IC for the Site in 
the form of a deed notice to address future protectiveness. The draft deed notice states that "[ a ]ny reuse or 
redevelopment involving subsurface utilities, excavation, fence removal, trenching, or well installation requires 
prior approval by TCEQ, USEPA, and the four property owners." The Site is part of a larger I 00-acre parcel and 
is located within the 10-year floodplain of the San Jacinto River. The deed notice only applies to the 3.3 acres that 
make up the Site (See Figure I) There are no site-related !Cs associated with any adjacent parcels. Development 
of the site would be subject to the Harris County Floodplain Management Regulations. A copy of the draft deed 
notice is included in Appendix J. 
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Table 2: Summary of Plauned and/or Implemented Institutional Controls (ICs) 

Media, 
. 

• 

Engineered . 

ICs Called 
TitleofIC 

Controls and Instrument 
. 

ICs for in.the Impacted IC 
. 

Areas that Do Not 
Needed Decision Parcel(s) Objective 

.· Im pleJ11ented 
SupportlJU/UE 

Documents andDate(or 
Based on Current planned) 

Conditions .. . 

Only the Site, 
Restrict reuse or 

which is a subset of 
redevelopment 

a parcel with four 
parcel numbers: 

involving subsurface 

Groundwater Yes No 0410390000204, 
utilities, excavation, 

None fence removal, 
0401390000205, 

trenching or well 
0401390000206 
and 

installation without 

040 I 390000207. 
prior approval. 

Only the Site, 
Restrict reuse or 

which is a subset of 
redevelopment 

a parcel with four 
parcel numbers: 

involving subsurface 

Soil Yes No 0410390000204, 
utilities, excavation, 

None 
0401390000205, 

fence removal, 

0401390000206 trenching or well 

and 
installation without 

0401390000207. 
prior approval. 
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Figure 1: Institutional Control Map 

0 250 500 1,000 
Feet 

Sources: Sources: Esri, DeLorme, Digita/Globe, GeoEye, Earthstar 
Geographies. CNES/Airbus OS, AND. USDA. AEX. Getmapping, 
Aerogrid, IGN, /GP, swisstopo, Tele Atlas, First American, UNEP­
WCMC, USGS, EPA's 2012 Five Year Review. HCAD and 2007 
Deed Notice. 

(' skeo 
" . n 

NORTH 

Highlands Acid Pit Superfund Site 
City of Highlands, Harris County, Texas 

• Parcels 

Large Parcel 

c:::] Deed Notice Boundary 

Disclaimer: This map and any boundary lines within the map are approximate and subject to change. The map is not a survey. The map is for informational 
purposes only regarding EPA's response actions at the Site. 
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Systems Operations/Operation & Maintenance (O&M) 
In 2011, TCEQ selected URS Corporation (URS) as the O&M contractor to conduct semi-annual groundwater 
monitoring and maintenance activities. URS (since purchased by AECOM) revised the O&M Plan in 2011. 
O&M, which is ongoing, includes the following requirements: 

• Sampling 18 on-site wells on a semi-annual basis, 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 occull'ed. 

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

O&MCosts 
The 1984 ROD estimated annual monitoring and maintenance costs of$14,I00 for OUJ. The OU2 ROD 
estimated additional annual monitoring costs of $4,700, for a combined site total of $18,800. The 2011 O&M Plan 
did not include estimated costs for semi-annual monitoring and inspection. Since the previous FYR, annual O&M 
costs have averaged just over $85,000.1 There have been no significant additional O&M expenses since the 
previous FYR. Table 3 summarizes annual O&M costs since 2012. 

Table 3: Annual O&M Costs 

2012 $88,000 

2013 $91,000 

2014 $90,000 

2015 $77,000 

2016 $80,000 

1 Adjusted for inflation, $18,800 for annual monitoring costs in 1987 is approximately $40,000 in current dollars (2017). If 
that adjusted figure is doubled to account for two sampling events per year instead of one, annual monitoring costs remain 
comparable to estimated costs. 
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III. PROGRESS SINCE THE LAST REVIEW 

This section includes the protectiveness determinations and statements from the last FYR as well as the 
recommendations from the last FYR and the cmTent status of those recommendations. 

Table 4: Protectiveness Determinations/Statements from the 2012 FYR 

OU# 

Sitewide 

l'rotectfv.e11ess . 
l)~trirnii11.Jtion 

Protective 

l'rote¢t1ye:neSs $tat~inent 

Based on the information available during the fourth five-year review, 
the selected remedy for the HAP site is performing as intended. The 
remedy will be protective of human health and the environment in the 
long term provided repairs are made to the monitoring wells and 
fencing, warning signs are placed within the cluster fencing, and 
O&M activities continue or are resumed. 

Table 5: Status of Recommendations from the 2012 FYR 
. Current 

. Completion 
OU 
# . Issue Recommendations Current Status Implementation Date (if 

. .· ' . .· ·. · Status Descrintion . . annlicable) 

2 Site sampling Continue semi-annual Completed Sampling of 9/23/2011 * 
groundwater sampling of the groundwater, surface 
upper, middle, and deep aquifer water and sediments is 
monitoring wells within the ongoing on an 

site. approximately six-
month basis. 

2 Exceedance of The groundwater criteria set in Under Discussion Benzene and arsenic Ongoing 

action levels the 1987 Record of Decision continue to be detected 
have not been met in the upper at concentrations above 
and middle aquifer. Although, TRRP Tier I Protective 
for the middle aquifer, only Concentration Levels 
arsenic was detected above (PCL) in the middle 
MCLs during the August and aquifer. 
November 2011 sampling 
events, this is problematic. An evaluation of the 
Given the relevant decision change in the arsenic 
document and the current data, MCL has not yet been 

EPA and the TCEQ should undertaken. Arsenic 
evaluate/consider whether more concentrations in 
action is or is not necessary and groundwater are being 
document that an evaluation compared to TRRP 
was conducted. In addition, an Tier I PCLs, which are 

evaluation of the change in the IO µg/L. 
arsenic MCL (from 50 µg/L to 
IO µg/L in 2006) should be 
conducted to determine the 
imnact to the site. 

2 Surface water Resume/re-implement surface Ongoing Surface water and Ongoing 

and sediment water and sediment sampling at sediment sampling was 

sampling least on a biannual basis. reinstituted in 2012 and 
Compare surface water and is ongoing. 
sediment sample data to 
ecological benchmarks (TCEQ Comparison to TCEQ 
2006), or equivalent, that have ecological benchmarks 
been established for surface has not occurred. 
water and soil in order to 
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determine if further studies are 
warranted. 

I, 2 Operations Replace compression caps that Completed O&M of the wells and 8/15/2015 
and are either missing or in poor well fencing is ongoing' 
maintenance condition, repair hinges to as needed and as issues 

monitoring wells as needed arise. For example, in 
(including UA-10 and UA-11), August 2015, ongoing 
replace missing well cap well maintenance 
locking pins and pad locks as included replacing the 
needed, repair/extend the riser well pad for DA-02, 
pipe within MA-02, install UA-10 and UA-11, 
warning signs within the cluster installing protection 
fencing of the monitoring wells, posts for MA-03, and 
and confhm well identification installing new 
numbers and legibly repaint compression well caps 
each monitoring well number. where required. 

I, 2 Surveying Resume site surveying Completed Updated site survey 8/28/2013 
activities activities, including surveying completed in 2013. 

the repaired riser pipe in MA-
02 and the site's benchmarks. 

2 Disposal Investigation-derived waste Completed IDW is now 9/23/2011 * 
activities (i.e., purge water) should be appropriately labeled 

labeled, characterized, and and disposed of offsite 
properly disposed of and not after each sampling 
stored onsite. event. 

*Semi-annual monitoring, re-implementing surface water and sediment sampling and properly managing IDW are assumed 
to have been completed with the finalization of an updated and approved O&M plan for the Site. 

IV. FIVE-YEAR REVIEW PROCESS 

Community Notification, Involvement & Site Interviews 

A public notice was made available by press release in the Highlands Star-Crosby Courier on November 24, 
2016, stating that there was a FYR and inviting the public to submit any comments to EPA (Appendix F). 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. 

During the FYR process, interviews were conducted to document any perceived problems or successes with the 
remedy. Interviewees included TCEQ staff, representatives from the O&M contractor for the Site (AECOM), 
representatives from Harris County's Pollution Control Services Department and nearby residents. Interviews 
took place in person and via email. Results of the interviews are summarized below. Appendix I provides 
completed interview forms. 

Nearby residents interviewed were generally aware of the Site but were less familiar with the Site's history or 
ongoing monitoring activities. Some residents associated the Site with the nearby San Jacinto Superfund site 
during interviews. Overall, nearby residents felt EPA could do a more effective job of keeping them up to date 
regarding ongoing activities at the Site. No nearby residents interviewed had private wells. Some residents said 
that the adjacent fonner sand pit east of the Site is used sometimes for swimming and fishing. Residents also said 
that trespassing and trash dumping was an occasional problem on or near the Site. 

The EPA interviewed local citizens that live in close proximity to the Highlands Acid Pits Superfund Site. After 
interviewing the local residents, EPA provided the citizens with the EPA webpage for additional information on 
the Highlands Acid Pits Superfund Site & contact information. EPA plans to send an annual facts sheet or host a 
community meeting for the local residents that live near the site. The EPA will work with Harris County 
regarding the trash dumping in the area. 
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Representatives from Harris County's Pollution Control Services Department were aware of the Site. They stated 
that the public often associates the Site with the San Jacinto Waste Pits Superfund site. They did not necessarily 
feel well informed about the Site's current status. Depattment representatives recommended updating 
groundwater flow maps of the groundwater bearing units and sainpling residential wells to determine if there are 
nearby wells being impacted from exceedances detected in the middle aquifer (see the Data Review section of this 
repmt for fmther information on groundwater sampling data). 

Site sampling and data do not indicate that contaminated groundwater in the middle and deep aquifer are moving 
in the direction of the private wells. Private wells are located over 1/2 mile from the site. 

Sherell Heidt ofTCEQ indicated that the state considers the Site's remedy to be protective of human health and 
the environment due to ongoing semi-annual monitoring and maintenance activities and the Site's vacant status. 
Ms. Heidt felt that all recommendations from the 2012 FYR had been sufficiently addressed. She indicated that 
TCEQ was satisfied with the status of !Cs. Ms. Heidt expressed concern that benzene and arsenic concentrations 
have consistently exceeded MCLs and PCLs in the upper aquifer and that there have been more frequent 
detections of benzene and arsenic in the middle and deep aquifers during sampling events, including benzene 
exceeding PCLs in deep aquifer well DA-08 during the most recent sampling event in December 2016. She noted 
that the OU2 ROD states that if contamination broke through the clay aquitard separating the shallow and middle 
aquifers, corrective action could be initiated. Ms. Heidt recommended that EPA assess potential tidal influences 
on the upper aquifer, the movement of site-related contaminants to the middle and deep aquifers, and the potential 
impact to adjacent surface water and sediment to determine a need for further action. 

There is no data or information to support TCEQ's statement that contamination broke through the clay aquitard 
separating the shallow and middle aquifers. Concerns were expressed during the first O&M sampling in 1988 and 
1989 and in Section II, Response Action Summaty of this report, that well installations may have cross 
contaminated the middle and deep aquifers. Some wells were plugged and new wells have been installed for the 
middle and deep aquifer since O&M activities slatted at the site in 1988/1989 and in 2002. 
Since then, contaminated levels in the middle and deep aquifers have fluctuated and currently do not exceed 
action levels. There are no indications, based on contaminant levels, that the middle or deep aquifers have been 
significantly impacted. 

The site O&M contractor had a generally favorable impression of ongoing monitoring and maintenance activities 
at the Site. AECOM felt recommendations from the 2012 FYR had been addressed, including reiustituting semi­
auuual surface water and sediment sampling and proper managemeut and disposal of groundwater sampling­
derived waste. There have not been significant changes to O&M requirements or satnpling routines since the 
previous FYR. Annual O&M costs have averaged $85,000 since 2012, with only minor additional expenses in 
20 IS due to weather-related damage to well fencing. Regarding remedy performance, AECOM noted that 
organics (benzene) have not declined significantly in the upper aquifer and have been detected along with some 
in organics (arsenic) intermittently in the middle aquifer, suggesting that additional investigation might help assess 
the potential for ongoing impacts to the deeper aquifers. The AECOM representative noted that the current 
sampling frequency for surface water and sediment may not be adequate to assess potential shallow aquifer 
impacts to those media. 

Data Review 

As required by the 1987 ROD, the collection of groundwater, surface water and sediment data is required to 
evaluate remedy performance. 

Groundwater 
The groundwater monitoring network currently includes seven wells in the upper aquifer, six wells in the middle 
aquifer and five wells in the deep aquifer. These 18 wells are the focus of this data review. Figure 2 shows current 
monitoring well locations. All active groundwater monitoring wells are located within the site boundaty. There 
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are no off-site groundwater monitoring wells and no groundwater maps showing contamination for the Site. All 
groundwater analytical results were compared to the March 2016 PCLs. While the OU! ROD lists SDWA MCLs 
as an ARAR for groundwater, groundwater results have been compared to TRRP Tier I PCLs since the 2007 
FYR. PCL and MCL action levels are the same for COCs at the Site. TCEQ is conducting operations and 
maintenance activities for the site and they report the data as PCLs. 
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Figure 2: Site Details Map 
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Upper Aquifer 
Appendix H includes groundwater data ·collected through December 20 I 6. Analytical results from groundwater 
sampling indicated many constituents are still present at concentrations above their respective PCLs. During the 
most recent sampling event in December 2016, COCs were at concentrations exceeding their PCLs including: 
benzene (wells UA-06, UA-10, UA-11, UA-12, UA-14, UA-16), pyridine (wells UA-10, UA- 11, UA-12, UA-14), 
arsenic (wells UA-11 , UA-12, UA- 14, UA-1 5), cadmium (well UA-14), chromium (well UA-14) and lead (wells 
UA-11, UA-14) Benzene and arsenic have been persistently detected above PCLs in the upper aquifer since the 
previous FYR. 

Benzene concentrations have fluctuated over time, but have regularly exceeded the PCL (0.005 mg/L) in s ix of 
seven upper-aquifer wells since the previous FYR. The highest average concentrations have been found in well 
UA-12, which is located along the eastern site boundary, suggesting that the full extent of groundwater 
contamination may not be known. Benzene concentrations have been detected above the PCL for eve1y sampling 
event since 2011 for wells UA-11 , UA-12 and UA-14 (see Figure 2). The pH environment in the upper aquifer 
continues to be low, which may be limiting benzene biodegradation. Figure 3 summarizes benzene concentrations 
in the upper aquifer since 2011. 

Figure 3: Benzene Concentrations in the Upper Aquifer 
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Arsenic concentrations in the upper aquifer have fluctuated over time, but have persistently exceeded the PCL 
(0.010 mg/L) since the previous FYR in six of seven upper-aquifer wells. Arsenic concentrations have been above 
PCLs for every sampling event since 2011 for wells UA-1 1 and UA-12. Figure 4 shows arsenic concentrations in 
the upper aquifer for sampling events since 201 1. 
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Figure 4: Arsenic Concentrations in the Upper Aquifer 
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Sampling results for benzene and arsenic suggest that material not removed during OUl source removal (i.e., 
material below the water table) continues to impact the upper aquifer. Based on sampling results since O&M 
activities staited in 1988/1989, contaminant levels have fluctuated consistent with the levels in Figures 3 and 4. 
Fluctuations in the upper aquifer will continue due to tidal influence at the site. 

Middle Aquifer 
Appendix H includes groundwater data collected through December 2016. Based on analytical results provided in 
semi-annual monitoring rep011s, both organic contaminants (benzene, toluene, xylenes, phenol, pyridine) and 
inorganic contaminants (arsenic, barium, chromium, lead, selenium) have been detected in the middle-aquifer 
wells since the previous FYR. Of those constituents, arsenic and benzene have been detected above PC Ls in 
several wells. 

Since 2012, benzene has been detected in several middle-aquifer wells (MA-03, MA-05, MA-06, MA-07). It was 
above the PCL in MA-06 during the November 2014 and December 2015 sampling events. Benzene was below 
the PCL in MA-03 during the December 2016 sampling event. 

Since 2012, arsenic has been detected in all six middle aquifer wells (MA-02, MA-03, MA-05, MA-06, MA-07, 
MA-08A). It has been persistently detected above PCLs in wells MA-03 , MA-05 and MA-06 at concentrations 
ranging from 0.0104 milligrams per liter (mg/L) to 0.028 mg/L. Figure 5 shows arsenic concentrations in the 
middle aquifer for sampling events since 2011. 

Contaminants were detected in the middle aquifers during the initial O&M sampling in 1988/1989. Subsequent 
sampling events indicate that the levels in the 111iddle aquifer are fluctuating and continue to fluctuate. 
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Figure 5: Arsenic Concentrations in the Middle Aquifer 
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Deep Aquifer 
Appendix H includes groundwater data collected through December 2016. Based on analytical results in the semi­
annual monitoring repmts, arsenic and barium have been consistently detected in all five deep-aquifer wells since 
the most recent FYR, but at concentrations below PCLs. Concentrations of organic contaminants (toluene, xylene, 
phenol, pyridine) and inorganic contaminants (cadmium, chromium, lead, mercu1y and selenium) have been 
intermittently detected in the deep aquifer since 2012, but at concentrations below PCLs. In June 2016, benzene 
was detected in deep well DA-08, but at a concentration below the PCL. In December 2016, benzene was detected 
in four of the five deep-aquifer wells and for the first time exceeded the PCL in well DA-06 (0.012 mg/L). The 
other three detections were below the PCL. Benzene was detected during the initial O&M sampling in 1988/ 1989, 
but generally have been non-detect or at levels below PCL concentrations. Arsenic was detected in the deep 
aquifer during sampling conducted in 1997/1998. 

Surface Water 
Surface water sampling locations are shown in Figure 2. Surface water data were compared to the March 2016 
TRRP Tier l PCLs for residential groundwater by ingestion of COCs in class 1 or 2 groundwater resources. 
Appendix H includes surface water data collected through December 2016. Since the most recent FYR, benzene 
has been detected in su1face water several times. Benzene concentrations at SW-03, on the eastern boundary of 
the Site, exceeded the PCL of 0.005 mg/L twice since the November 2014 sampling event, ranging from 0.0051 
mg/L to 0.02 mg/L. Benzene was not detected during the June or December 2016 surface water sampling events. 

Arsenic and barium have been consistently detected at all three surface water sampling locations since the most 
recent FYR, but at concentrations below PCLs. Other inorganic constituents (cadmium, chromium, lead, mercmy 
and selenium) have been intermittently detected in surface water since 2012, but at concentrations below PCLs. 
While lead concentrations have been below the TRRP Tier 1 PCL (0.015 mg/L) since the most recent FYR, 
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concentrations have occasionally exceeded Texas Surface Water Quality Standards (0.00115 mg/L) at all three 
surface water sampling locations, with detected exceedances ranging from 0.00145 mg/L to 0.024 mg/L. 

Sediment 
Sediment sampling locations are shown in Figure 2. Sediment data were compared to the March 2016 TRRP Tier 
I PCLs for Residential Total Soil Combined exposure pathways for COCs in soil. Appendix I includes sediment 
data collected through•December 2016. Since the most recent FYR, concentrations of organic contaminants 
(phenol) and inorganic contaminants (arsenic, barium, cadmium, chromium, lead, mercmy, selenium and silver) 
have been detected in sediment samples, but at concentrations below TRRP residential soil PCLs. Arsenic, 
barium, chromium and lead have been detected most persistently in sediment samples since the previous FYR. 

Site Inspection 
The site inspection took place on 12/5/2016. Site inspection participants included Stephen Pereira (EPA Region 
6), Sherell Heidt (TCEQ), and Eric Marsh and Ian Penn (Skeo ). The purpose of the inspection was to assess site 
status and the protectiveness of the remedy. It began at the entrance, located at the end of Clear Lake Road in 
Highlands, Texas. Participants examined all monitoring wells, the three surface water and sediment sampling 
locations, the site perimeter, and fencing at the site bounda1y and around on-site monitoring wells. (See the site 
inspection checklist in Appendix E and inspection photos in Appendix G). 

The main entrance gate in the northern part of the Site was closed and locked, preventing unauthorized vehicle 
access. Warning signs in English and Spanish were posted on the main fence. Signs on the main gate were in 
good condition. The adjacent parcel, located north and northeast of the Site, is also fenced and locked, so vehicles 
would need to get through two locked gates to access the Site. Because of heavy rains, there was some standing 
water seen on site, but no areas were inaccessible or flooded during the inspection. Perimeter fencing is in place 
around about half of the Site ( along the eastern boundary, beginning at the entrance gate and extending around the 
Site to near SW-02). Perimeter fencing was in average condition; some sections have fallen over or been pushed 
over. Barbed wire on top of perimeter fencing was also missing in places. 

All on-site wells are surrounded by locked fencing, which generally appeared to be in good condition. A few well 
fence areas (e.g., wells UA-10 and MA-02) were missing some of the barbed wire across the top of the fence. 
Each well fence has warning signs posted, but some signs had been blown off fencing. Vegetation across the Site 
appeared to be well established. Due to recent rains, there were a few small areas of erosion an inch or two deep. 
Overall, monitoring wells appeared to be in good condition. However, soil erosion was observed beneath the 
concrete pad for well MA-06.2 Paiticipants unlocked several wells to inspect well caps. All caps inspected were in 
place and locked however a few well casings were missing locks. While all on-site wells were labeled, some 
labels have faded and were difficult to read. Monitoring wells could benefit from new, more visible labeling. 

There were no signs of vandalism on site during the inspection. However, there were signs of trespassing along 
the perimeter of the Site, and in particular along its southern and western borders. Glass bottles and other litter 
were found along the shoreline near SW-0 I. Tires, coolers and other litter were also found along the shoreline and 
in the woods near SW-02. 

After the site inspection, the FYR team interviewed five residents living near the Site. The FYR team then met 
with and interviewed officials from Harris County. Completed interview forms are provided in Appendix I. 

On the morning of Tuesday, December 6, 2016, the FYR team conducted research at the Site's two information 
repositories - the Houston Central Library and the Highlands Community Center. No site-related documents were 
found at the Highlands Community Center. One document, the 1987 Groundwater Contamination Evaluation, was 
found at the Houston Public Library via the online card catalogue. The FYR team also conducted research at 
Highlands Public Libraiy. Two site-related documents were found at the library- the 1983 Field Investigation 

2 TCEQ repaired the concrete well pad for MA-06 in April 2017. See Appendix G. 
19 



and the 1983 Feasibility Study. EPA decided to establish a permanent information repository for the Site at 
Highlands Public Library. Skeo staff reviewed property records online using the Harris County property records 
website. No deed notice was found on file for the large parcel that contains the Site. 

V. TECHNICAL ASSESSMENT 

QUESTION A: Is the remedy functioning as intended by the decision documents? 

Question A Summary: 

The OU! source control remedy has been implemented and is functioning largely as intended to minimize human 
contact with waste material and reduce contaminated surface water runoff into adjacent surface waters. Excavated 
material was disposed of off-site and excavated areas backfilled with clean fill. However, nearly 75 percent of the 
estimated volume of waste and contaminated sands and soils was below the water table and left in place after 
excavation. It continues to impact groundwater, as well as surface water and sediment. Site vegetation is well 
established and maintained through ongoing O&M activities at the Site. The entrance to the Site is gated and 
locked. Warning signs are posted. 

The OU2 remedy included long-term monitoring of the surface environment (i.e., surface water and sediment) and 
groundwater. The state O&M contractor has conducted water and sediment sampling semi-annually since 201 I. 
Arsenic has been persistently detected in the middle aquifer since 2012, with TRRP PCLs exceeded in three of six 
middle-aquifer wells since 2012 and in one deep aquifer well in 2016. Based on the OU2 ROD stating for the 
middle aquifer that "if contamination does break through the clay aquitard, corrective action can be initiated 
before levels of concern are reached," EPA should evaluate whether the OU2 remedy should be revisited and 
document the evaluation. Due to the presence of contaminants above the PCLs in upper and middle aquifer 
monitoring wells located at the site boundary, the extent of the contaminated groundwater is not fully defined. 
Currently, there are no monitoring wells located off-site; these may be needed to determine the extent of the 
groundwater contamination. 

Based on interviews, the adjacent flooded sand pit east of the Site is presumed to be used for recreational 
purposes (swimming, fishing). However, sampling frequency may be insufficient to evaluate potential impacts of 
upper aquifer groundwater to adjacent surface water and sediment. The highest concentrations of benzene have 
been detected in well UA-12 adjacent to the flooded sand pit. 

Groundwater analytical data should also be collected to determine the current extent of the groundwater 
contamination in the upper aquifer and the magnitude of contaminants relative to background. 

Analytic results for surface water and sediment since the previous FYR indicate that upper-aquifer groundwater is 
reaching surface water and adjacent sediments. However, additional study is needed to determine the potential 
impact of these detections to human health and the environment. 

EPA drafted a deed notice in 2007. EPA should revisit the deed notice and consider updating and strengthening it 
to ensure long-te1m protectiveness, including provisions to run with the land and to address potential off-site 
groundwater and surface water impacts. The institutional control should also be properly filed with Harris County 
to ensure it is located during property record searches. 

QUESTION B: Are the exposure assumptions, toxicity data, cleanup levels and RA Os used at the time of the 
remedy selection still valid? 
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Question B Summary: 

Neither the OU! or the OU2 ROD identified cleanup goals for soil, shallow groundwater, or sediment. 

The OU2 ROD identified MCLs as ARARs for the middle and deep aquifers. However, recent monitoring reports 
have compared groundwater sampling results to TRRP Tier I PCLs. PCL and MCL action levels are currently the 
same levels for COCs at the Site. Clean Water Act Water Quality Criteria were identified as surface water 
ARARs in the 1984 and 1987 RODs and is considered the cleanup level. However surface water is cun·ently 
compared to TRRP Tier I groundwater PCLs. Except for lead, where the WQS is more stringent than the PCL, 
PCLs and Texas Surface Water Quality Standards are currently the same for Site COCs. 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 is not available to evaluate potential off-site vapor intrusion impacts. 
Evaluating the current extent of the groundwater contamination in the upper aquifer and updating groundwater 
maps will help in determining whether vapor intrusion could be a concern for nearby properties. 

QUESTION C: Has any other information come to light that could call into question the protectiveness of the 
remedy? 

Question C Summary: 

There is no additional information about the Site at this time that would call into question the protectiveness of the 
Site's remedy. 

21 



VI. ISSUES/RECOMMENDATIONS 

None. 

Iss~~~~Rel'lintfaendations Identified in tire FYR:. 

OU(s): 2 Issue Category: Remedy Performance 

Issue: Data on the cunent extent of the groundwater contamination in the upper 
aquifer is not available. 

• Recommendation: Because of the high benzene concentrations in well 
UA-12 at the eastern boundary of the Site, 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. Take appropriate measures to ensure protectiveness. 

Affect Current Affect Future Party Oversight Milestone Date 
Protectiveness Protectiveness Responsible Party/Support 

Agency 

No Yes EPA/TCEQ EPA/TCEQ 9/27/2020 

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

Issue: No deed notice was recorded on file with Hanis 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. 

Recommendation: 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). 

Affect Current Affect Future Party Oversight Milestone Date 
Protectiveness Protectiveness Responsible Party/Support 

Agency 

No Yes EPA/TCEQ EPA/TCEQ 9/27/2019 

OU(s): 2 Issue Category: Remedy Performance 

Issue: Arsenic and benzene have been persistently detected in the middle aquifer 
and periodically detected in the deep aquifer since the previous FYR. 
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Recommendation: 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. 

Affect Current Affect Future Party Oversight Milestone Date 
Protectiveness ' Protectiveness Responsible Party/Support 

Agency 

No Yes EPA/TCEQ EPA/TCEQ 9/27/2019 

OU(s): 2 Issue Category: Remedy Performance 

Issue: Perform regular sediment and smface water sampling as part of the 
Operations and Monitoring (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). 

Recommendation: 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. 

Affect Current Affect Future Party Oversight Milestone Date 
Protectiveness Protectiveness Responsible Party/Support 

Agency 

No Yes EPA/TCEQ EPA/TCEQ 9/27/2020 

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 PCLs are the same 
as MCLs. 

• Use the most recent TRRP Tier I PC Ls to compare groundwater sampling analytic results in the O&M 
Plan. The August 2016 Annual Groundwater Monitoring Repmt used the May 2011 TRRP Tier I PCLs 
for residential groundwater to evaluate analytic results. TCEQ issued updated PC Ls in March 2016, 
however there were no changes to PC Ls in 2016 that impacted the most recent sampling analytic results. 

• Based on semi-annual monitoring data, some upper aquifer wells ( e.g., UA-16) appear to be influenced by 
seasonal variations or tidal changes. Additional study would help to identify potential tidal or seasonal 
influences on upper aquifer groundwater. 

• Ensure all monitoring well covers are locked, make repairs as necessary to barbed wire along the top of 
fencing surrounding wells and repost warning signs on monitoring well fences. While the main entrance 
gate is locked, fencing surrounds about 50 percent 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. 
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VII. PROTECTIVENESS STATEMENT 

Protectiveness Statement(s) 

Operable Unit: Protectiveness Determination: 
OU! Shmt-term Protective 

Protectiveness Statement: The remedy for OU 1 is currently protective of human health and the 
environment. The OU! 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 OU! remedy to be protective over the long 
term, revisit the draft institutional control instrument to ensure long-term protectiveness. 

Protectiveness Statement(s) 

Operable Unit: Protectiveness Determination: 
OU2 Short-term Protective 

• Protectiveness Statement: The remedy for OU2 is currently protective of human health and the 
environment. The OU2 remedy was a "no fmther 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 fo1mer 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. 

Sitewide Protectiveness Statement 

Protectiveness Determination: 
Short-term Protective 

• Protectiveness Statement: The Site remedy is cmTently 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 fmther study is needed. 

VIII. NEXT REVIEW 

The next FYR Report for the Highlands Acid Pit Superfund site is required no later than five years from the 
completion date of this review. 
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APPENDIX B - SITE CHRONOLOGY 

Table B-1: Site Chronology 

. .. Event . . Date .. · 
. ·. . 

Texas Commission on Environmental Quality (formally known as TDWR) May 1978 
received a telephone 
comolaint concerning the Site. 
TDWR analysis of sludge, sediment, and stormwater samples found low pH, September 1978 
concentrations of metals, high chemical oxygen demand and high total 
organic carbon. 
TDWR analvsis of groundwater samples found VOCs and heavy metals. October 1981 
EPA orooosed adding the Site to the NPL June 1982 
EPA and TCEQ entered into a Coooerative Agreement for a state-led RJ/FS. September 1982 
EPA added the Site to the NPL. September 1983 
State-led Site Investigation Report is completed and indicates extensive December 1983 
contamination of site media with heavy metals and VOCs. 
State completed the Site's RJ/FS Report. December 1983 
EPA finalized the ROD for OU!. June 1984 
The Site's remedial action design and site-safety plan was completed. January 1985 
EPA finalized the ROD for OU2. June 1987 
TCEQ conducted O&M activities at the Site. July 1988 to July 1996 
TCEQ collected groundwater samples from the private well of August 1994 
the Baytown Boat Club north of the Site and concluded that the water 
aualitv was not imoacted based on analyzed constituents. 
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 May 1996 
10 additional monitoring wells with a revised monitoring strategy and an 
expansion of the sampling analysis program. 
EPA completed the Site's first Five-Year Review (FYR) Report. June 1996 
EPA contractor conducted additional groundwater sampling activities at the April 1997 to December 1999 
Site. 
TNRCC comoleted the Site's revised O&M Plan. September 200 I 
EPA comoleted the Site's second FYRReoort. September 2002 
EPA drafted the site deed notice, which was recorded by a Public notarv. July 18, 2007 
EPA comoleted the Site's third FYRReoort. Seotember 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 Reomt. September 2012 
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APPENDIX C - SITE BACKGROUND 

Geology 
The Site is located on the banks of the San Jacinto River and is geologically situated within recent meanderbelt 
alluvial sediments (upper sand). This alluvial material ranges in thickness from 18.5 feet to 26.0 feet, with an 
average thickness of 22.5 feet. 

The recent alluvium overlies the Beaumont Clay, and the sharp contact between the two formations is evident. 
This clay deposit is about 30 feet thick across the entire site area. Samples of the upper 1 to 6 feet of the clay were 
typically stiff, very slightly silty. Below this clay interval lies a 23-foot to 26-foot thick sand interval (middle 
sand). Below this sand interval another clay deposit was encountered with a thickness of about 25 feet. 
Underlying this clay interval, a sand deposit (lower sand) was encountered with an average thickness of 16 feet. 

Hydrogeology 
The permeability of the upper alluvial sand ranges from 4.0 to 8.0 feet/day. Groundwater elevations in the upper 
sand are strongly correlated with the level of the San Jacinto River, indicating that the river and the upper aquifer 
are hydraulically connected. Due to this connection, groundwater flow varies with the level of the river. At high 
tide, the primary flow directions are east toward the sand pits and south toward Clear Lake. The groundwater flow 
to the west, toward the San Jacinto River, is small. About 45 percent of the groundwater leaving the Site 
discharges into the sandpits. The remaining 55 percent discharges to Clear Lake and Grennel Slough with most 
flowing toward Clear Lake. At low tide, similar flow patterns are evident. However, the groundwater elevations 
and gradients are lower and there is some inland flow to the southern portion of the Site. Groundwater elevations 
for wells completed in the upper sand range from 1.64 to 2.25 above mean sea level. 

The groundwater for the region is provided by two aquifers, the Chicot and the Evangeline. The Chicot Aquifer is 
a drinking water aquifer and is made up of the four Pleistocene age formations (Beaumont, Montgomery, Bently 
and Willis). At the Site, the Chicot extends to a depth of about 700 feet. The identified aquifers underlying the site 
are termed the upper, middle and lower. The middle and lower aquifer/sands at the Site are in the Chicot aquifer; 
the upper aquifer/sands consist of alluvium associated with the San Jacinto River. The Evangeline Aquifer is 
below the Chicot. 
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APPENDIX D - SITE MAPS 
Figure D-1: Site Vicinity Map 
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purposes only regarding EPA's response actions at the Site. 
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APPENDIX E - SITE INSPECTION CHECKLIST 

FIVE-YEAR REVIEW SITE INSPECTION CHECKLIST 

I. SITE INFORMATION 

Site Name: Highlands Acid Pit Date oflnspection: 12/05/20l6 

Location and Region: Highlands, Texas 6 EPA ID: TXD980514996 

Agency, Office or Company Leading the Five-Year 
Weatherffemperature: Rainy, 50°F Review: EPA 

Remedy Includes: (Check all that apply) 
0 Landfill cover/containment [8J Monitored natural attenuation 
[g] Access controls 0 Groundwater containment 
12;1 Institutional controls D Vertical barrier walls 
D Groundwater pump and treatment 
D Surface water collection and treatment 
[g] Other: Surface water and sediment samgling 

Attachments: D Inspection team roster attached D Site map attached 

II. INTERVIEWS (check all that apply) 

I. O&M Site Manager -- -- --
Name Title Date 

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

2. O&M Staff -- -- --
Name Title Date 

Interviewed D at site D at office D by phone Phone: --
Problems/suggestions D 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 Harris County Pollution Control Services De12artment 
Contact Bob Allen Director 12/05/2016 --

Name Title Date Phone No. 
Problems/suggestions D Report attached: __ 

Agency Texas Commission on Environmental Quality 
Contact Sherell Heidt Project ll/18/20l6 --

Name Manager Date Phone No. 
Title 

Problems/suggestions D Report attached:_~ 

Agency __ 
Contact -- -- -- --

Name Title Date Phone No. 
Problems/suggestions D Repo1i attached:_~ 

Agency __ 
Contact -- -- -- --

Name Title Date Phone No. 
Problems/suggestions D Repmi attached: __ 

Agency 
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Contact -- -- -- --
Name Title Date Phone No. 

Problems/suggestions D Report attached: 

4. Other Interviews (optional) D Report attached: __ 

Local residents, Site O&M contractor 

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

I. O&M Documents 

D O&Mmanual D Readily available D Up to date IS] N/A 

D As-built drawings D Readily available D Upto date IS] N/A 

D Maintenance logs D Readily available D Up to date IS] N/A 

Remarks: --

2. Site-Specific Health and Safety Plan D Readily available D Upto date IS] N/A 

D Contingency plan/emergency response plan D Readily available D Up to date IS] N/A 

Remarks: 

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

Remarks: 

4. Permits and Service Agreements 

D Air discharge permit D Readily available D Up to date IS] N/A 

D Effluent discharge D Readily available D Upto date IS] N/A 

D Waste disposal, POTW D Readily available D Upto date IS] N/A 

D Other permits: __ D Readily available D Upto date IS] N/A 

Remarks: 

5. Gas Generation Records D Readily available D Upto date IS] N/A 

Remarks: --

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

Remarks: --

7. Groundwater Monitoring Records ~ Readily available ~ Up to date • NIA 

Remarks: 

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

Remarks: 

9. Discharge Compliance Records 

• Air D Readily available D Up to date IS] N/A 

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

Remarks: 

10. Daily Access/Security Logs D Readily available D Up to date IS] N/A 
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Remarks: --
IV. O&M COSTS 

1. O&M Organization 

0 State in-house ~ Contractor for state 

0 PRP in-house 0 Contractor for PRP 

0 Federal facility in-house 0 Contractor for Federal facility 

•-
2. O&M Cost Records 

~ Readily available ~ Upto date 

D Funding mechanism/agreement in place 0 Unavailable 

Original O&M cost estimate: __ D Breakdown attached 

Total annual cost by year for review period if available 

From: 0912011 To: 08/2012 $88,000 D Breakdown attached 

Date Date Total cost 

From: 0912012 To: 0812013 $91,000 D Breakdown attached 

Date Date Total cost 

From: 0912013 To: 08/2014 $90,000 D Breakdown attached 

Date Date Total cost 

From: 0912014 To: 0812015 $77,000 D Breakdown attached 

Date Date Total cost 

From: 0912015 To: 0812016 $80,000 D Breakdowu attached 

Date Date Total cost 

3. Unanticipated or Unusually High O&M Costs during Review Period 

Describe costs and reasons: --
V. ACCESS AND INSTITUTIONAL CONTROLS ~ Applicable • NIA 

A. Fencing 

I. Fencing Damaged 0 Location shown on site map ~ Gates secured • NIA 

Remarks: Entrance gate in good sha2e. Some 12erimeter fencing damaged. Some fencing around wells 
showing signs of wear and tear. 

B. Other Access Restrictions 

1. Signs and Other Security Measures 0 Location shown on site map • NIA 

Remarks: Warning signs in Snanish and English 12osted at site entrance and on fencing surrounding site 
wells. Some well fence signs had fallen off, been removed or been blown of£ 

C. Institutional Controls (!Cs) 
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I. Implementation and Enforcement 

Site conditions imply ICs not properly implemented OYes ISi No ON/A 

Site conditions imply I Cs not being fully enforced OYes 0 No ISi NIA 

Type of monitoring (e.g., self-reporting, drive by): self report 

Frequency: as needed 

Responsible party/agency: TCE0, EPA, site owners 

Contact -- -- -- --
. Name Title Date Phone no. 

Reporting is up to date ISi Yes ONo • NIA 

Reports are verified by the lead agency ISi Yes ONo • NIA 

Specific requirements in deed or decision documents have been met OYes ISJ No • NIA 

Violations have been reported OYes ONo ISJ NIA 

Other problems or suggestions: 0 Report attached 

Con:y of deed notice was not found in search of Harris County online QfOQCfil records. 

2. Adequacy 0 !Cs are adequate ISi JCs are inadequate • NIA 

Remarks: A COQY of the deed notice is included in the 2012 FYR. However, the deed notice was not found 
during research using the Harris County online groger!y records. The deed notice states it was recorded 
with Harris Countx on March 6, 2006, but no record was found on file under the deed file number, TCE0, 
EPA or site owners may: not have recorded the deed with the county. 

D. General 

I. Vandalism/Trespassing D Location shown on site map 0 No vandalism evident 

Remarks: Fence bent/damaged both bx SW-02 and east ofUA!O, in the south/southeast part of the Site. 
There was also refuse located bx SW-02. 

2. Land Use Changes On Site ISJ NIA 

Remarks: Site is not in use exceQt for sam:Qling and monitoring activities. 

3. Land Use Changes Off Site ISJ N/A 

Remarks: The adjacent northern 12arcel is still used for oil and gas uroduction. The boat club is still 
ouerating north of the Site. 

VI. GENERAL SITE CONDITIONS 

A. Roads 0 Applicable ISJ NIA 

I. Roads Damaged D Location shown on site map 0 Roads adequate • NIA 

Remarks: No roads are located on site. 

B. Other Site Conditions 

Remarks: --
VII. LANDFILL COVERS 0 Applicable ISJ NIA 

A. Landfill Surface 

I. Settlement (low spots) D Location shown on site map 0 Settlement not evident 

Area extent: -- Depth:~~ 

Remarks: --
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2. Cracks 0 Location shown on site map D Cracking not evident 

Lengths: __ Widths: -- Depths: __ 

Remarks: --
3. Erosion D Location shown on site map 0 Erosion not evident 

Area extent: -- Depth: __ 

Remarks: --
4. Holes D Location shown on site map D Holes not evident 

Area extent: -- Depth: __ 

Remarks: --
5. Vegetative Cover D Grass D Cover properly established 

D No signs of stress 0 Trees/shrubs (indicate size and locations on a diagram) 

Remarks: --
6. Alternative Cover ( e.g., armored rock, concrete) • NIA 

Remarks: --
7. Bulges D Location shown on site map D Bulges not evident 

Area extent: -- Height: __ 

Remarks: --
8. Wet Areas/Water Damage D Wet areas/water damage not evident 

D Wet areas 0 Location shown on site map Area extent: --

D Ponding D Location shown on site map Area extent: --

D Seeps D Location shown on site map Area extent: --
D Soft subgrade 0 Location shown on site map Area extent: --
Remarks: --

9. Slope Instability 0 Slides 0 Location shown on site map 

D No evidence of slope instability 

Area extent: --

Remarks: --
B. Benches • Applicable IZl N/A 

(Horizontally constructed mounds of earth placed across a steep landfill side slope to inte1Tupt the slope in 
order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined channel.) 

1. Flows Bypass Bench 0 Location shown on site map IZl N/ A or okay 

Remarks: --

2. Bench Breached 0 Location shown on site map D N/A or okay 

Remarks: --
3. Bench Overtopped 0 Location shown on site map ON/A or okay 

Remarks: --
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C. Letdown Channels 0 Applicable IZl NIA 

(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.) 

I. Settlement (Low spots) 0 Location shown on site map 0 No evidence of settlement 

Area extent: -- Depth: __ 

Remarks: --
2. Material Degradation 0 Location shown on site map 0 No evidence of degradation 

Material type: __ Area extent: --

Remarks: --

3. Erosion 0 Location shown on site map 0 No evidence of erosion 

Area extent: -- Depth: __ 

Remarks: --
4. Undercutting 0 Location shown on site map 0 No evidence of undercutting 

Area extent: -- Depth: __ 

Remarks: --

5. Obstructions Type: __ 0 No obstructions 

0 Location shown on site map Area extent: --
Size: --
Remarks: --

6. Excessive Vegetative Growth Type: __ 

0 No evidence of excessive growth 

0 Vegetation in channels does not obstruct flow 

0 Location shown on site map Area extent: --
Remarks: --

D. Cover Penetrations 0 Applicable IZ] NIA 

I. Gas Vents 0 Active 0 Passive 

0 Properly secured/locked 0 Functioning 0 Routinely sampled 0 Good condition 

D Evidence of leakage at penetration D Needs maintenance • NIA 

Remarks: --

2. Gas Monitoring Probes 

0 Properly secured/locked 0 Functioning 0 Routinely sampled D Good condition 

D Evidence of leakage at penetration D Needs maintenance • NIA 

Remarks: --
3. Monitoring Wells (within surface area of landfill) 

D Properly secured/locked D Functioning 0 Routinely sampled 0 Good condition 

D Evidence of leakage at penetration 0 Needs maintenance • NIA 
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Remarks: --
4. Extraction Wells Leachate 

D Properly secured/locked D Functioning D Routinely sampled D Good condition 

D Evidence of leakage at penetration 0 Needs maintenance • NIA 

Remarks: --
5. Settlement Monuments D Located D Routinely surveyed • NIA 

Remarks: --

E. Gas Collection and Treatment D Applicable i:g] NIA 

1. Gas Treatment Facilities 

D Flaring D Thermal destruction D Collection for reuse 

D Good condition 0 Needs maintenance 

Remarks: --
2. Gas Collection Wells, Manifolds and Piping 

D Good condition 0 Needs maintenance 

Remarks: --
3. Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings) 

D Good condition 0 Needs maintenance • NIA 

Remarks: --

F. Cover Drainage Layer D Applicable i:g] NIA 

1. Outlet Pipes Inspected 0 Functioning • NIA 

Remarks: --
2. Outlet Rock Inspected D Functioning • NIA 

Remarks: --

G. Detention/Sedimentation Ponds D Applicable i:g] NIA 

1. Siltation Area extent: -- Depth: __ • NIA 

D Siltation not evident 

Remarks: --

2. Erosion Area extent: -- Depth: __ 

0 Erosion not evident 

Remarks: --
3. Outlet Works D Functioning • NIA 

Remarks: --
4. Dam D Functioning • NIA 

Remarks: --
H. Retaining Walls D Applicable i:g] NIA 

1. Deformations 0 Location shown on site map 0 Deformation not evident 
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Horizontal displacement __ Vertical displacement: __ 

Rotational displacement: __ 

Remarks: --

2. Degradation 0 Location shown on site map D Degradation not evident 

Remarks: --
I. Perimeter Ditches/Off-Site Discharge 0 Applicable cgj NIA 

1. Siltation 0 Location shown on site map D Siltation not evident 

Area extent: -- Depth: __ 

Remarks: --
2. Vegetative Growth 0 Location shown on site map • NIA 

D Vegetation does not impede flow 

Area extent: -- Type: __ 

Remarks: --

3. Erosion D Location shown on site map 0 Erosion not evident 

Area extent: -- Depth: __ 

Remarks: --

4. Discharge Structure D Functioning • NIA 

Remarks: --
VIII. VERTICAL BARRIER WALLS D Applicable cgj NIA 

I. Settlement 0 Location shown on site map D Settlement not evident 

Area extent: -- Depth: __ 

Remarks: --
2. Performance Monitoring Type of monitoring: __ 

0 Performance not monitored 

Frequency: __ D Evidence of breaching 

Head differential: --

Remarks: --

IX. GROUNDWATER/SURFACE WATER REMEDIES cgj Applicable D N/A 

A. Groundwater Extraction Wells, Pumps and Pipelines D Applicable cgj NIA 

I. Pumps, W cllhead Plumbing and Electrical 

D Good condition D All required wells properly operating 0 Needs maintenance • NIA 

Remarks: --

2. Extraction System Pipelines, Valves, Valve Boxes and Other Appurtenances 

D Good condition 0 Needs maintenance 

Remarks: --

3. Spare Parts and Equipment 
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D Readily available D Good condition D Requires upgrade D Needs to be provided 

Remarks: --
B. Surface Water Collection Structures, Pumps and Pipelines 0 Applicable i:gjN/A 

1. Collection Structures, Pumps and Electrical 

D Good condition 0 Needs maintenance 

Remarks: --
2. Surface-Water Collection System Pipelines, Valves, Valve Boxes and Other Appurtenances 

D Good condition D Needs maintenance 

Remarks: --
3. Spare Parts and Equipment 

D Readily available D Good condition D Requires upgrade D Needs to be provided 

Remarks: --
C. Treatment System 0 Applicable i:gj N/A 

I. Treatment Train ( check components that apply) 

D Metals removal D Oil/water separation 0 Bioremediation 

D Air stripping D Carbon adsorbers 

D Filters: __ 

D Additive (e.g., chelation agent, flocculent): __ 

• Others:~-

D Good condition 0 Needs maintenance 

D Sampling ports properly marked and functional 

D Sampling/maintenance log displayed and up to date 

D Equipment properly identified 

D Quantity of groundwater treated annually: __ 

D Quantity of surface water treated annually: __ 

Remarks: --
2. Electrical Enclosures and Panels (properly rated and functional) 

• NIA D Good condition D Needs maintenance 

Remarks: --
3. Tanks, Vaults, Storage Vessels 

• NIA D Good condition D Proper secondary containment 0 Needs maintenance 

Remarks: --
4. Discharge Structure and Appurtenances 

• NIA D Good condition 0 Needs maintenance 
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Remarks: --

5. Treatment Building(s) 

• NIA 0 Good condition (esp. roof and doorways) 0 Needs repair 

0 Chemicals and equipment properly stored 

Remarks: --
6. Monitoring Wells (pump and treatment remedy) 

D Properly secured/locked 0 Functioning 0 Routinely sampled D Good condition 

D All required wells located D Needs maintenance • NIA 

Remarks: --
D. Monitoring Data 

I. Monitoring Data 

0 ls routinely submitted on time tgJ Is of acceptable quality 

2. Monitoring Data Suggests: 

D Groundwater plume is effectively contained 0 Contaminant concentrations are declining 

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

tgj Properly secured/locked tgJ Functioning tgj Routinely sampled tgj Good condition 

tgj All required wells located D Needs maintenance • NIA 

Remarks: Wells am2ear to be in good condition. All wells were surrounded by locked fences. Most well 
CaQS were also locked, but a few wells (MA-02, DA-02, DA-05, DA-06) did not have locks at the time 
of the inspection. Most wells were labeled, but many labels were weathered and difficult to read and 
could be regfaced to be more easily identified, gatiicularly in areas where wells are clustered. The well 
Qad for MA-06 is being undercut b:,- erosion. 

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. 

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). 
Cleanu12 included excavation of contaminated soil above the water table {8 feet below ground surface} and 
disgosal at an off-site hazardous waste facility, backfilling of the excavated area with clean soil, 
establishment of vegetation, and installation of a security fence. The remedy also included monitored 
natural attenuation, long-term maintenance and groundwater monitoring. Institutional controls were not 
called for in either ROD, but a deed notice was drafted in 2007. While a cogy of the notarized institutional 
control rir:as included in the 2012 FYR, the deed notice for the Site was not found during online research 
of Harris Countv orooertv records. The rest of the remedv anneared to be functionine: as desi 0 ned. 

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. 
O&M activities at the Site include semi-annual sarn12ling of groundwater, surface water and sediment; 
maintaining site security, including re12lacing or rc12airing signs, gates, fencing and locks; managing the 
vegetative cover, including mowingi debris removal and addressing any soil erosion; and managing IDW 
generated durin2: samoline:. Fencing around wells was eenerallv in eood condition and locked. A few well 
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covers were missing locks, but should not im12act short-term 12rotectiveness. The concrete gad for one 
well, MA-06 (see photo), was showing significant signs of erosion around and under the Qad. All site 
wells were located, but labeling could be uudated. No IDW waste was found on site, which was an issue 
during the 2012 FYR ins12ection. Vegetation a:RQeared to be in good condition and was well established 
across most of the Site. Due to heavy recent rains, there were some small areas of erosion seen that should 
be addressed during the next O&M event, but the erosion channels were not deeg enough to imQact 
current :grotectiveness. Trash and other debris were found along the :gerimeter of the Site, both along the 
shoreline and in the woods along the shore, suggesting gotential tresgassing on site. The site 12erimeter 
fence, which extends along the eastern boundary from the entrance gate down to SW-2, needs re2air in 
:glaces, and could :Qotentially be extended along the western boundary: to dissuade trespassing on site from 
neighboring water bodies. 

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. 
Outside of the soil erosion seen around and under the concrete Qad for well MA-06, there were no other 
current indicators of potential remedy 2roblerns identified during the ins:gection. 

D. Onnortunities for Optimization 
Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy. 
NIA 
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APPENDIX F - PRESS NOTICE 

mghbmds Add Pl.t Supertund Site 
· PubUc Notice 

U. s. Environmental Protection Agency, Region 6 

The u.s. llovirQnmentaJ Protection Agm,y (Ill' ,\)~&ion 6, in 
cooperation wllh ~ T"1'!'5 CQJnnu$sio.n OIi lln.viroruncn!al 
Quality, will be conducting the fifth liy,>-~ m,cwofte!Dedy 
implementation and perforinllllCe at lhe Highlands Acid Pit 
Superl\md Bile (Silo) in If,ghlands, Texas. In the 1950., the area 
was used. lbr the~ ofinduslrial wam sludge, bcli~ lo 
be spent sulfuric acid from oil and gu refining processe$. Waste 
disposal IIC/.ivitle$ contaminated soil and groundwater with 
hazardous chemicals. 

Cleanup included excavation and dispoaal of contamlnated soil al 
an off.sile hazardous wasle mcllity, backfilling of the excavat.ed 
area wilh clean soil, establlllhment of vegetation, and installati.on 
ofa security fence. The remedy also include,d monitored~ 
attenuation; institutional controls, long-lCml mai.ntcnancc and 
sroundwatcr monitoring. Site malntcoancc activitieo and 
sroundwater moniloring are oogoing. Th• .five-year miew wiJI 

!'llovember :2016 

cktemiine if the remedies are still proleclive ofluurumhealth and 
the envi:ronpleni Jhe five-year review is scheduled fur 
complelionin September 2017, 

The report will be made IMlilabletotho public atthefullowing 
I~ lnf0!'1Jl81ion repository: . .. . 

Highlands Public Library, Stratford BillllCh 
509 Stratfbrd Street 

Highlands, Texas n562 

Site staws updates are a..;lablc on the Inlero<t at 
http;/(rovw,mg9v/sppcrfund0lipb)Jiods-acid-pit 

All media inquiries shonld be dirocte<I 
tolheEPA Press Office al (214) 665-2200 

For more information about lhe Sito, contact; 

Stephen P~al Project Manager 
(214) 665-3137 

or l-800-533-3508 (loll-free) 
or by email atperejra.st.spbm@eJ>ll SW 

F-1 

lldwardMckeel/Community Involvement Coordinator 
(214) 665-2252 

or l-800-S33,3S08 (loll-free) 
or by email at mekcel ,~wv 



APPENDIX G - SITE INSPECTION PHOTOS 

After Cleanup 

Gated entrance to the Site, circa 2001 
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Site Inspection Photos: December 2016 

Gated entrance to the Site 

View south, looking across the Site 
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Wells DA-05 and UA-06 (from left to right) 

Well UA-15 
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Well DA-06 

Well UA-16 
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Well MA-03, located near SW- I 

Sign for location of surface/sediment sampling area 1 (SW- I) 
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Well MA-06, with faded label 

~ 
Soil erosion under concrete pad for MA-06 
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Pad for MA-06, repaired in April 2017 

Well UA-11 in the middle of the Site 
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Well MA-07, with dead vegetation on the fence 

Well DA-01, no lock on the well cover, well secured with locked plug 
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SW-2, surface water and sediment sampling location, along the southern site boundary 

Wells UA-10 (left) and MA-02 
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Missing lock on MA-02 well cover, well secured with locked plug 

Wells MA-08A (left) and DA-08A 
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Well UA-14 

Wells DA-02, MA-05 and UA-12 (from left to right) 
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Well DA-02, with faded label and missing cover lock, well secured with locked plug 

Well MA-05 
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SW-3, surface water and sediment sampling location, along the eastern site boundary 

Warning signs posted on well fences had fall en or been blown down for several well areas 
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Damage to barbed wire at the top of fence surrounding DA-06 
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Area of surface erosion due to heavy rains between MA-08A and UA-14 

Border fence near UA-10 with damage from a fallen tree 

G-15 



Litter/debris near SW-02 

Tire dumped in woods near UA-10 
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Oil production operation on propetiy east of the Site 

Baytown Boat Club, located north of the Site 
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2015 semi-Annual Groundwater Monitoring Report 

Groundwater Analytical Data 

Highlands Acid Pit 
Highlands, Harris County, Texas 
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Highlands Acid Pit 
Highlands Harris County Texas 
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Highlands Harris County Texas 
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Groundwater Analytical Data 

Highlands Acid Pit 
Highlands, Harris County, Texas 
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Table1 
2016 Seml~Annual Groundwater Monitoring Report 

Groundwater Analytical Data 

Highlands Acid Pit 
Highlands, Harris County, Texas 
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Table1 
2015 Semi-Annual Groundwater Monitoring Report 

Groundwater Analytical Data 

Highlands Acid Pit 
Highlands, Harris County, Texas 
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Table1 
2015 Semi-Annual Groundwater Monitoring Report 

Groundwater Analytical Data 

Highlands Acid Pit 
Highlands Hartis County Texas 
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Table1 
2015 Semi-Annual Groundwater Monitoring Report 

Groundwater Analytical Data 

Highlands Acid Pit 
Highlands Harris County Texas 
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Table 1 
2015 Semi~Annual Groundwater Monitoring Report 

Groundwater Analytical Data 

Highlands Acid Pit 
Highlands Harris County Texas ~-
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2015 Semi-Annual Groundwater Monitoring Report 

Groundwater Analytical Data 
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2015 Semi-Annual Groundwater Monitoring Report 

Groundwater Analytical Data 
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Groundwater Analytical Data 
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2015 SemlMAnnual Groundwater Monitoring Report 

Groundwater Analytical Data 

Highlands Acid Pit 
Highlands, Harris County, Texas 
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Groundwater Analytical Data 

Highlands Acid Pi! 
Highlands, Harris County, Texas 
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Groundwater Analytical Data 

Highlands Acid Pit 
Highlands, Harris County, Texas 
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2015 Semi~Annual Groundwater Monitoring Report 

Surface Water Analytical Data 

Highlands Acid Pit 
Highlands, Harris County, Texas 
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Surface Water Analytical Data 
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Water and Sediment Sampling data from November/December 2016 sampling event 

1Hglt1~n<h Add Pit l><K<imber 2016 SampUn1 Dau, 

8•.inpki ~,.- Al}alytlail 0.,ttcllti~ auaiit~IIUon ,D!Mlo'f! 
·l•bonitoni 1b •,lhmplolb Type Colkidtd Unn, ·M&Ma Method ,o,.. Result o.caavalin«, Ltnlt ·, Unit· F1d11r 

!IAP-01\!/1-111\ ' 11:Z!li;!!l]!, ' T,~111 ""'-'>1,tJ ,,~,cl, S\l2.!>l1lC ss "' ,w J,)jl ' USlftlJl)Jl.01 
!IAl'.P,\(!J.120 ' W;>;8,2QJ6 n,;,;·1, _..,,.,,,. SW-'Jlf,(,f)Z.:,,\ 0,<)11) 0.0f.lO!!:O ' 00<)<:JI()) V.l'•).srJ(J ' IISl~IIIJ..11.()J 
IIN'-0.\/Jl•l:<l N JJ.•:i.,1::,.,1~ n"'-•L O•n""' S\\'.SV\(,l}::,:l,\ '" o.114 OOOl'lcl O.OOl-0<) ' ltSl611tJll.,!I 
Ur\P-0,\0H~O ' 11,7-11-:Ulr. 

_, 
C'll<b1"l.fll sw..:i,r.,;,,~,A O(•JS(I ·V,00<)2I~) " Ol)i_.,z,;., U•l<>~•J ' IISl~llHJl-01 

IIAP.JJA\11-120 N Jl,11J·"°l6 nw,L Chlmo,outt<•olf S\\'-'Jl66G~A U[ll •ll,POOl((I " 00,)Wl<.> l),(;:,y,o ' IIMMll.Hl-()1 
ll,\!1-l)NJl,l:o N l].':,j•:,Jtt, nu.•1, ... ~ SW-.U~f'fl~lA !JOII ·Ol)O(V,o,J " O<l{•)li'-"> OOO'<ltl ' IISIMIUll-111 
IIAP-D,\Ol-12•l N IJ1Z!l/!JH6 n,i:.I, Sd•1lwn SW-$Jl,t;<l~JA OOS<I DlXllll lill.<:Tll 0.00110 •H·l~) ' \ISJ~lll.tll--01 
1!Al'-0Afll•l10 ' ll']ll,'2016 .. , Sd\'f' S\\'-'111,60:?o.'A (1,ll -l•.MQ11>1J " "!)<1)1(!\J O.W.'\001 ' ltSl6111l.l!-O) 
l!ANJ.',nt.1:0 N /li::S,;:,.,11, ...... 1, M«c,.o· S\\'.S-16741M 01"'" •/JOOlO'IO•J " OUl)/0}00 O<NOWO ' U:;JMIJJll-01 
!IAP-ON>l-110 ' 11,~·-:<Jlr, -,. ~i.,,,u. S\\'-'116 n'°'l,\ 1)0010 ,o,x,w:l(lo ,, 

IJ():))•l,\J)(l oo•.•.r.ioo ' IISJ611JJ..ll-OI 
IIAP-0;\tl/-110 ' Jl;:28'2016 . ' um, .... 511'-~16S~IC <>l~)IU ·- ' 1H<l0.:'<.l (11)<)1(> ' 11516111.Hl-1)1 
ltAl'-DAul-JZll N IJ(""11::01r, lna>·I, ,,, lbcwa., SW,lH68:'fil\' o,;u ,:,)000,\o " 0000'.\tl 00010 ' HSIGllllJl,111 
f!AP-0,VJl•l:o N 11'1l!--'!Jll~ . ., '"- SW•Sl6S;:w('. '" .-0000::<> " 0(~1<).)'J OIJOf!J ' flStGIJI.Hl-01 
ltAP-D,\01·110 ' llillli:\116 n,,.,L X !e1><U,tull ~\l,'-'J16 S!J\U(' '" sj(M(lJU " ll(•NJo \>_1)<)10 ' HSIMl!.l.\141 
JIAP,DMl,l:i.l ' 11,~,::nu, =' m& X ~. SW-816l!X,(,I,' '" ·CQIIQOJ,(I ,. 0000~ OOOlll ' Hl;JGIID.ll-01 
llAP-rJA01•1ZO N ll1~·'!1116 ='· <~X)'Le<I< SW.S-1611:¼W ,,, <0 l)(JQ)O ,, 0019.l-') ()1>)]0 

' USIGlll.),.11.01 
!IAl'-OA!ll•l20 ' I\/U·-;:;:,1r, ~, '"""' :,,-V,'-Slf>ll"ZTUll "7J •OOOOJ~i " 0.0,ifl\n! Q(l;>IJ:::<:f ' IISMfllJ.ll.OI 
U,\P,0.Wt.l.!<i N Jl!~•Z,:,1~ m,d. l'\Tidm.o SW-8168210!) 1/.0~ <0<)<)<)).\0 " 00000,\0 o.oorn ' JISl6JJU.ll-OI 
ltAP,0AOl•l20 N 111~,:,111, -,. :ildl2e S\\'-$1(,9'JM1\ 1-,S .~ ow,, l)j(\f> ' IISIMJl\ll--01 
llAl'-OAOZ-120 N IJ,~~ll<, ""' T,u.1 ,b.,..~,·u.h,ibJ, ~!1.~ln~• NS .., }(II/ '"" ' H!ilMIUJ/,-06 
flAl'-0.WM!u N !J,'.!9_,1\JJ6 ,. Ama,k Sv."-816 f.01\l,\ 0.01<) o.oou, ' 0000.\.J'"j !,IO,J',()o) 

' l!SlMII.UJ-Of, 
ll,\NJM!•l20 ' 111:zi,,zotr, o~l. 1Ullnffl SW.Slr.till::OA :!.(I o.o.tu 00,)1\,>(I o .. 1y,.1 I HSlf,111:\ll-O(; 
HAP-0.-\\12-120 N 11·:2'l.'::0]6 .. , a..ltlo'"1J S\\'..!~f>W~.-\ OOOI~ ·ll.91,)~.., " 00<,i,)ZfJ') OW::0,/ ' IISl6Hl'lH¥, 
IIAP-ON!~-IZO ' Jli:9•1016 

_, 
C'hr,-m.111r,(t,~al) SW-'li660:::<J.\ 0 l•l ·OUO(IIOO " 0.000100 00()_',(,:) ' IIS16]11)Jl,l\6 

lUP-OA~l-12•1 ' lt~t!-!16 l!"'I. ,-, $\\'-$16,;,l:::OA 001.~ '-UOl)<.\\(li> ,, 0,}<!()r,(•l 000.',(Jil ' 11$Mll1\ll,o,; 
HAP-D,\!!~•120 ' Jl1.!')_~)6 • ' ~-.,,,, SW-'!lf,f,O:?llA OM,l <Ql).')1)1) " O\~)WI O,!)(>~;J ' IIS!MJI.Bl-06 
UAl'-OM!-1::'(I ' IJ,';'9,::016 -, .,,~ S\\'-SIG60:)!A 11.12 ,(l (>00:00 " 0000!(,,) ,)_(;(lj,00 ' lESlGllllll.,;,, 
lt,\P-OMN2o N ll1!?/2'l16 ""' M.,,.,.,.. 511'-:UG 1Ftl.\ 1>00:0 ·llom<JW1 " \HQJt>.l<:•O !Jl)(O)~OO ' IISIMJ!.\JJ,{l,;\ 
HAf'-OAn:.120 ' 11';'9,'!,)16 n»·L " SW-!ll6117>lA O,(lll~•l •llJXlol\1:!llO " O_O(>()Q)!,ll 1)1)1)(/1[,J ' l!St6111.l1J.il(; 
l!Al4).-\0!.l:?,J N 11,19,::016 _, •=- SW.~1681',,.JC ,,.0010 •0.(00~ " o . .:..,o:io llOO:>[O ' HSIGllt~ll4; 
IJAf>,l)A02-12o ' 11·!9·'!016 n111,I. £!,rU,,,.,.,,. S\\',$163!(,0(" o•n ,o.-.io;,:i " OIJ<IRV• \'11'1]4/ ' USl611llll-O/l 
l!AP-DN11-l!O ' 11•~_-:!,)]6 hH'.I. T,~,.,,,., SW-Sl6ijU,l<, '" ,01,1,JZ,1 " 0"},):lO o,:,,l)o ' 11sg11rn1-1),/j 
l!Al'-OAO~•l::O ' [l,!IJ·::016 =•· X\1<n<jl,1al) SW-'1168::MC '" ·- ' 0.0-J0:>1! o.uow ' l!S16110Jt-'l6 
11.-\P.f)A<,1,l?O N 11,:,>,':!,'}]6 _, m&,..X}fonc S\\',l!-168:Y,<l<' '" ·- ' (lf))Oj,(l 01.0)!0 ' 1!5!6111\JI--O(; 
flAP.PA!lZ·l!O N 11;:.'),z,:J!6 -, ,~:,,: !me S\\'•8168::,;,)C " ••H•~JJU " ll."lt>J,J 0(1,)10 ' IISIMIIJJl-06 
IIAP-DA\'!-IZ.l ' 11,2?.-::<,!6 -, "'""' SW-St6S~70D 7.J , ...... ' Ot\\•!ttJ5 owo::::o ' l/SlMllXll-06 
ltAl'.JlAU!•l20 ' jJ/2')~!16 ·~' I 'l!dino SW-Sl68:'.'1)[} OQ!l 0,00,)068 ' ()t~•l(<.\\l 0,.,10 ' HSl~llll.11,(),; 
IIAP-DN•2-l10 ' 1Ji29•';!>''16 n.,.•L s,~e:,o• S\\'-!11~ \>uY.,\ ss '"' u:w o.~OoJ ' HSl6llll.11--0(, 
ll;\l'-0All5-JN ' IJ,!9•1016 nu.I. T,hl-i,W<c--li,-h ~,1:s1oc )<S m 5.IJ<J '"' ' l!Slt,IJD.Jl-')I 
llAP-OMS..l!O N 11•2?'::016 ,., .I.nm,, SW..!i~¼;I),\ OGJO o,oon~ ' Oi){><)I'-"> ()(,J~J ' !1Sl6\l].ljl.OI 
UAP-DNtq1(1 N ll•1\l·Z\Jl6 ....,.,. 801111•, SW-'116W)JA :.u o.oo~ Ol•llW 0,<>).'lfJ) ' IIS16111.ln~II 
l!AP-OAlJ5-J:W N 11(2?'1!>16 _, t.·\,Jrnium SW..!l1W).-'A 0.0050 ·UOtJO:,)(J " UOO<JZOO /)_<),)))J ' IISMJJIJ)l.01 
UAP-OAo-5.no ' ll,::,;>·'!,)j~ ~, n~.~ .. ,mo,~>.!1 SW~lf,V>)J,\ n.JO O,OOU.l ' OO(•ll<;o l)o)(>:S,$1 ' IIS!MJB.ll-lll 
IIAP-ON>.l--JlO N 11 '2?•))1~ ff"'•L ,.., SW-1ll66'.l:'i.1A OJ)I' 0.0010: ' OO<OV,fl<j UIJ\lJ-O<J ' IISl6llf.lJHU 

H-25 



Hlfhland1 Add PR o«ember 2016 Samplf11s Dau, 

S.tlllPl!J: lli-iJf f\M.1)'11~1 
. 

-~~k~·1 Cl#ntlt1'Uon· · D!Mliil'I 
. 

'.S1mhlolD. 1\' .. Coliected Unit•~:. AM""lo -M~hlid LORP Jtnull o,11au.Hn.r: Lkiltt -· • Futoi• l.AbortlonllD 
ll,\P.0,W5.l!O N lli1'ill:<J16 mi:cl. S<,lon,um sw~1~r, m:<JA 00.'<0 "'nw1111 " 0.00110 Ub:1.W</ ' 115Mll13JI-OI 
IIAJ'.OAl•.1-l!O ' llr.!'l·:Sll6 -, Sil,n :S\\'-3t660:!l.1A U.12 •Q,('00!('-l " OOI.-J~ l)(J;lY?!J ' 115161\B.ll--OI 
ll,\P,tl.-\ll5,IZO ' IJIZ'JIZ(lJ(, tni!.•l. M<t<tij~ SW.8,lf. 7,llO,\ OOIJ!O ·000)0'.ll!tl " O(loJUO)oO 0000!\'(I ' l!SMIIIHI--Ol 
1l,\P.f!M5·l!O ' 11r.,:1r.,)l6 -, Mm"I SW-3167,l";l),\ nM::>'J <(IQOOQ:lO<I ,, 0,0,)(J~Jl)O OO{l(.l~>J ' IISt~III.Ul.Ql 
U . .\l'-llA"~l20 ' ll~':016 n ·I. •== SU'.!Hfi SWJC ~.oo.i~ ·- ' 11\~)0::U \WOIO ' IIM61113JI-OI 
UAV•lli\M,l!O ' 11,'!'J,~16 md, Elm1t.,n,.,., SW.8168:,,X' <l.~IJ <OOO!J;I/J " Ot,>OOJO oo,;tu ' HSIMIIJll•<ll 
IIAP.fM05,l!O N 11,'!')r.,)lr, ~,. Ti~iliilla sw..,,,r,s::,;,:u; '" •'Ot))t);,-1 " fJ(~JO:» 00.-110 ' HS1611DJI.OI 
11 • .\1'-l)AU.\..l!O N 11':!,}i;):II~ _, 

~ l<1><ClrtolJ su·..,,,1,sYAC '" <0.(>d{l)\l " \J,{l(Ji/:!(I O.{l()IU ' l1S16111JJl-111 
11.w.1>Ans.1zo ' Jli-:<lfZ\ltG -,. m.< :,,,'\loll< SW,$16$:Y~• "' •'000<.l'lo " Ot,>OOS!J OIIOW ' US16IJIHHH 
fl,\P.1),\05,l!O ' 11,~n,116 =' , .. x-1.,,., SW.$168!fAlC " •"0(~1(1)1) ,, 

(>,f)\l(IY, <)r~Jl•I ' IIS16110JI.\II 
HAP-IJ,\\l~J~O ' IJ/29;'2,')l(, nti:.·l. Pr,,nd SU'.S.lf>8?iUD 7J •UOOO'l.½ " 1)00,'(I¼ 0,001/::tf ' IISMIII.Hl.\11 
IIAP-O.\llS,IZ•l N llf!'J';!<"ll6 m.,l, i"ridu>11 SW.S.16B:7oD IHt!I ,u,O.X.Jll " Utj(>l)O)I O{l()jo ' l!SLGlll)JMll 
llAf'-l)AO~J:o ' llr1\lr.<Jl6 ~L :.ulf>lt SW.S.16WS6A :,:s 111.~ (I~(» OJ~/ ' 11Sl6111Jll--O-l 
HAl'~J.VJ6•lJO ' JIJ::9';):JI~ ,. T,ul,boohtdf<ii,b ~,\l'>lOC ss '" .HX! "" ' )1Sl6111JJl-,\IJ 
UAf',0,\06,l!<.l ' tlf!\>';):)IG ' 

,..,..,,., SW.S.IG61J;!OA o,uo .,.,,,, OO-O<llOO OW;',00 ' IIS16Jll)JI.U.l 
U,\P-L>Nlo•l~(t ' ll129J;)lf6 1n,,,l, llmun, :SW.S.1661l::U,\ '" M'W 0,0019':I or,.:,¼IJ ' ll51611L\ll•Ul 
IIAl',ON.'6·121 ' l\!:!9.~116 11,;,,L (atm,1111 S\\'-8166(/!u,\ 0,l!IJ.16 •(>6<.>,JZOO " OOti,l=t,o ll.\lt!Zi)(I ' l!SMIIU.ll--0) 
IIAf'-DAM,l:o N 1111')':!IJJ~ .... ,1. Chror,oun,u,xoh S\l.'41660;:,:J,\ O.lo •UU<X,.HJ(l ,, 0/J{lfJ\00 I)~-~ ' IISIGIIJJ...ll~Jl 
ltAN)N'6°no ' llt!S>r.<)16 nljl;l. '"" SW-M66'i;IJ,\ 1)(11.~ "UIIQ(l(,{,() ,, 00,..w,1 o,.-ixir, ' 11516111.\ll-OJ 
ltAl'.0N'6•1lQ N 11 1.,'llllfi h1t.l. Sdtiuo11 S\\'-!ff,M!;:,:JA lH>W •.IJ,IY,lll(J ,, 0,00110 <H,0!,0,) ' l!SlMl!JJI.Ol 
H,\P.0,\06.\?0 ' 11/!9!~16 =·1. Sd,"<1 S\Nl1660!o.lA 0.1: ·0000!,,) " l"lt•l2t•J 0,;J>:)~ ' 1IS16Jlllll.(ll 
U,\J'·DA%,l!•J N 11mr.<>16 

_, Mon."IJI)· S\\'-ll46 71~),\ 00020 •(l(o()'.11/)llO ,, O')l)()O.!(W) 000>)1/,) ' 11Sl6111.\JI.Ol 
HAJ•.p,v,r;.120 ' ll'.::'i.'Z>Jl6 n~-t M•n:111· SU'-$16 !170A !l{l()Z:ij <'Oll\~PJJ{•O " 1)00,}0)/,<) nmJ>.l1W ' HSl6111l.lHJJ 
IIAP.l)Ao)6,120 ' lli'!9'2fll6 ' u...,.,,~ SW,8168:W>I' 00<.)IO MU ll,\l\){>;):) 000[0 ' HS1611t:i.Jl.tJl 
U,\P-lJ,\/)6,llO N Jl~/.!>11~ miz,1. Erl -I"'-""- SW•Sl6 8!/',<l<' "' c(ll)')(l'J,) ,, {)l)<)l),I,) 00:,,)lfJ ' HS16111.\.ll.(IJ 
U.-U'.OAl.'6·120 ' l\~'!016 D"-1, 1,-{...., S\l',1!-16 B::OIC '" •O(•W.!o) ,, 

1)00<)_!,"J 00010 ' IISl6llll.ll,OJ 
UAl'·DAllll•l!ll ' IJ!Z\l,;):)16 _, 

~ !<11t/1<1ah SW,8168MC " """' 0.000Jo (t_(J(IJO ' IISl611UJI.OJ 
IIAN>Aw.•1:0 ' 11-.,,1!>)16 -, lll&hX J,,., SW,$16 BUO<' ,,, .,.,,, 011/J(I~) ocm,i ' IISl6111.'l.ll-OJ 
IIAl'-ON/6,lZO N ll~-·1>116 

" ' ,:,.)( k,,., S\l'-$168!(.0C '" ,-o ,~~no " 01>)0:W U.Oo)I<> ' IISl6111.1Jl-03 
IIAl'-DA<>G,110 ' llt.?91;):)]6 n12.·L ,-,.,d SW-Sl6U70D 7.3 ,o.ooo..Jl5 " UOOIJ0}5 Otml:-0 ' 1!Sl611Ull.()J 
1/AP-OA•lf;•l?O ' 11 . .z,;,:,.116 n~L PvnJin11 SW416 !C7tll) 00:.1 --00,_.J0.\<1 " 0,(10()(1)\l PO•.\IQ ' IISIMII\Jl.()J 
11Af'.0A(lli-lZO ' ll,"9Jc»I~ """1. SuW:rc SW-11169<>.~A '-S '" 0200 o<oo ' IISlMIL\.ll-03 
llAf>-0,\(<$,IZO ' 1112:1,1016 _, 

Tt"il>I c1, ... ,11u1 >WJ. SMHIOt' :.s ~· '"' !OJ) ' 11s1r,11m1-0~ 
IJAP.f).V,~H?O N \l,1$1;):)JG " ' -" SW-lll6WZllA 00!0 0.1>'.ll(r. ' O()O°HOO 000~ .. ) ' llS16\ll.\.ll.(tl 
HAl'-OA!1$·110 N Ui:S.f:,}J6 m,,L D•num SW-lllli/,Q;):!A 1.0 11.IEB </.o,ll'la U,W.\00 ' USMllllll-0~ 
U.-\l'-0,\()S•l::U N 11,-z:!c::OJG n,o.'L -- SW-lll66\l::OA 0.00.IO •·fJ»j<J1<.>J " 000•:?W 000::W ' IISMI/Ull-m 
11,\P.O,\!lll•lN ' 11,~16 ~, r1,n..,.,•n1,.n1i SW-lll6t,,i::O.>,\ 0.10 0.00,,,&.~ ' 000)100 On.>~) ' IISM111.1JI-Ol 
!1AP-0,\lllH20 ' ll':'ll.'2<1Jli " L ,,., sw .. H~¼;:,:JA u,ns •Uf/0\.'M•l " Oe<.Y16W n•~•5,{l() ' IISl6111.lll-,n 
UAl'.0,\t~.J:!v ' U,:::8•1"16 n,..,L Sdcnmru S\\'-.'HGW:-OA ll.050 ,·01,111,i " 000110 0,005((1 ' IISl6IJHJl-t>~ 
IIAl'.fJM~•l10 N 11,:lJ.~16 .. , S.1'..-1 SW~Jf,(,,):,J,\ 0,11 '0000'.!!(, ,, O()llll::00 0.l)O,~J ' USIMII.Ul-02 
IIAJ>-0,\1,S.J!ll ' ll,~.'::1116 .. , Mn<1u,· SU'-lll/';71-:-,i,\ 1>l1JZ<J ,ij{l()<~J}('U " 11.(iJQO:>/IO 01/()(Y:OO ' IISl6111JJI.Q~ 
11.'\l'-0,\US•l?ol ' 11!2:1,21)16 rn•o'L M, SW-11117-1'.'0A ooow <U!M'i/JUQ " 0.0000.JQU U.UllO!W ' 11Sl611nll..02 
IUl'.fJAo1M?~ N lJ,:zit,'.!/116 ~L ,,_ SW-lll6SY;>C lltlil.~() .,.,.,, 

' 0(<1)0~ Ol!'IJO ' HSl'!lm1..((.t 
HAl'.0,\1'3•1l-0 N IF.!J!i~ll6 

" ' Hmlt.:1""" SW,11168:Y/4<.' .,, ·!100\)JU " 0001>JIJ i,,;,110 ' 11.~MIIUJI.O~ 

H-26 



•-SamPlelD 
IIAP·D,W3·1ZO 
!IAP.f/NJ~.120 

UA!'4),\ll~•IZO 
IIAP.VN'1l•IZO 
ll.-\l'.JJ,V.<11·120 
H.\l'.l).\lJ9.!!0 
HAl'-0,\US•l=•l 
fl.\P.\IAOM!u 
IIAl',\t,\1>2•1:,l 
IIA!'~\J,\02,JZO 
UAl',\lA•l2•l:::0 
ll,\P,\IA02,l!u 
1/,\l'-\J,\0:.1:Y) 
H,\J>.MM2•1:!>~ 
I/AP•\IA02•l:,) 
l!A!',\1.\02•1!1) 
HA!'-\IAOl-1::0 
UAP"\!,'.<1;,l:Y, 
HN',\l,\<n,1::0 
IIAP,MNJ:.l!f! 
11,\l•·\IN>Z,!Z<) 
IIAP,MNJ2•1!f! 
IIAl'.\IN>l-1~ 
IIAP,\l,V>!,!::,J 
IIAl'·\l,\<lN!ll 
ll,\N,\A0~-1:!ll 
UAl',\t,\ll.l-l'l 
IIM'·~l,\OJ.J!.t 
!IAf',\IA•J.'-12..1 
II ,\J',\l.\<l.l-l ll 
HAl'.\IMJ,l!.t 
11,\l'.,\IA0.1-l:!.\ 
1/,\l',\t\\l)•lll 
IIAP·MA•).l-fl\ 
IIA!'·M,\0)·12.\ 
IIAP,\1,\11.l-lll 
11.>.J',MAO.l-l:!.I 
IIAJ'-'1,\0.1-l:!.\ 
11.\l'•\!,WJ-lll 
IIAl'./>l,\o'-11-1 
tl.\11-\IA•J.1-I!-' 
IIAl'-~!M:1-11.l 
ll,\J'.,\l,\O:l-12-1 
!IAJ',\l,\n.'-111 

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 
' ' ' ' ' ' ' ' ' ' ' ' ' ' 

Jl,18i;)Jlrj 

IJ,:ziti21H6 
IJl:S.1::Ul6 
IJ,1ll,::lJl6 

UnH1·, .. ,. 
n11::l. _, 
' llr:.!'201(, n-'1!.·I. 

l]/~1;!1\)/, 111:,.'I, 

w:s.,:,..nr, "l!-t. 
11,;i,i:z,w, nwt. 
Jl!J<J,::<,l/, I. 
]\iJ,).';!,116 mi,,\. 
l].),)/!1!16 ...... ,. 

WYlt::Ul6 ""-L 
U.J(li;!,)16 ""'t. 
U,),!'2016 ~ t. 
JI/J/Jt::016 1t1;1;L 
1J,JQ,:0Jl6 nll'.-L 
\Ji.W,~16 n.,,L 
ll/3')'>1\r. --1. 
Jl,),'1::,116 n~l. 
tl,)J/::016 h..;,t. 
llrl1J'::Ul6 n>1t•l, 
11,;,v::01~ ""'-l, 
11,'.l<J'>llh n,.,L 
ll,'.lol•2ill~ •I. 
IJ,J/11:!!JIG Hl<,L 

ll•}<J~l6 H"-L 
ll':111.,11)16 '"" I. 
lli.\Ot:!,,16 11"''1. 

IJ.),,l,':>)16 L 

IJ;'.l!li20l6 n~·L 
11,:io::?,1J6 ""'-1, 
U.J<!:::!!ll6 111•.'t. 
ll.')J.':))16 =L 
\li)l/2')16 n~L 
\1,)Ji:!,116 ""'L 
IJ.'Ja.lr:))16 ind, 
tl,Joi:.:016 n~ L 
IJ;J-J'::!!ll6 ~·L 
ll':ll!,2016 n,i;L 
ll-;lil/!016 n~L 
11.'.l<J,:<Jl~ ""·l. 
11:'Ja!-2<)16 a""-L 
ll,;lil.':!!'H6 n~t. 
11::l<l'::Olfa ITTl!:L 

HiflhlandlAddPft Decemb11r201&Sampllna Dal a 

,.,.~. 
T,~n,,,., 

X !Moll 
m&~x1,,., 

.... x ffll~ 

":t~! 
sw.:i-16s::mc 
5W-3168Y,,JC 
SW-31(,8-:,«! 
sw.1u~s:x.ic 

pl,,:n,~ SW-1116 ~!iUD 
V-.11dintt SW.Sit, 8?7af) 
S<~f;u SW-$16 ~56,\ 

T,1oldlo:,;cl,l\i>eild• ~-..IH-h,e 
Af"ffli< SW..'!lr,W!ll,\ 
JhUl!llll S\\',~16(,tl:!,.l,\ 

{'o,lr,~1,11 SW-SllibO:!!.I.\ 
Chr,>01•1111!tMall 5W..'!160:J::0J,\ 

J . ..J !,W..'!l6W:lM 

Sola•'"" Sll.'-1116«1::0A 
SJl>u S\\'.Sl6f,O~.\ 

M<f\1"" SW-Sl(, 71TlJA 
~Im,..,.. SW-Sl~71Tl'.IA 

ll,.iJ<:no SW.&-tli8:,;,:II.: 
f.t;.,·lt>:nt..., SW,811, 8:x.<;>{' 

Tcfo,,,,. S\\'-lH6 K::«\C 
x,1.,,.,11,jalJ sw-s1Ga:wc 
m&"-X•-feno SW,MG8Y,(I(' 

o.X tm• SW,816 8;1/.,Q{' 
M,m,I S\\'-SIG 827(,0 

I' ndtn• S\\'-Sl6827N) 
Snlf.lt, SW-lU69'.l5(;A 

T ,iJI ,1i,..._,1,w .. :ti,b !i\tZo.t,,c 
M«nl< sW-Slt,,~J::,JA 
Ilmum 51\'-Slfo 60)),\ 

Ciadrni'"" SW-SIGMl::,J,\ 
Cllf\'.flo,~1111.-,alJ SW-3-l~ .... l)J.\ 

t..al S\\'-SlH,O))A 
Sdm1<11n SW-Sl6&>!<M, 

Sll-.tt S\\'-\116,'.,•:,,J.>. 

Mno,111\· 511.'-Slfi 7FOA 
M SW-i'llP17'lA 
ll<W"'• SW.S/6S:r,)(' 

Ec"'lt.:ntar Sll.'.&-t~ R!UJC 
fol"°"' S\\'-Sl6S= 

X>Wl<it<toll S\\'•Sl~8:Y,o)I: 
n,&"-X\·lr,,o 5W 

o,X,l«,o SW 

l'hen.11 SW 
r!dtnc S\\' 

lORi>· 

'" " '" " 

Raault 
•.01)()021! 
~91)()(13') 

•·Ol)(l()W 

~IJ.O,)(IJO 

; l •0,11()<,~, ... ; 
00:;:.1 -·oot)W:W 
1'5 ~.).I 

:,;s !IO 
0010 ll0019): 

2\l 0.0311 
000.10 ,(1 000:,)\) 

<Ufl 11.WIW 
O!llS 0.000)(12 
0.0,YI •:l),l>:>110 

,1.12 •'000<.l:?<,O 
000::<; ,l)()()Jo);!,:,o 

o 1itZll • 0.()(>o(l){oo 
o (~)50 •CO ooo~ 
07!J ,:omo:ir, 
!O •'Pl•W~ 
10 ~o.ooo.\O 
N •·OtYJO~\ 

IO ,:Ot>lOlu 
u ,IJMQ,JJ\ 

OU!I •OO•~)<l;i,1 
:,;s 139 

NS lt6 
Ofll•l RUIO~ 

w II.OM-I 
uoo5o •OOO(l::00 

o in •·o or,ou.~, 
1MI.\ ,IJ_OO(l6(~J 

00!\0.l y)t:,)l]IJ 

n 11 ,o m,i:oo 
,>.001t! ·O,()(l<lilJ/JO 
ooo;o ~oOW03':Ml 
OWIO O.W-11 

I) 7.1 ~o l•J•)J/J 
10 •-.:0000:!!l 
10 <01<:oO:ul 
1a • 01>,(l!\O.l 

l<) ,:(1,()(\0.Jo 

~) ·IH>1l>J())S 

<J0~4 O.OOIJ 

H-27 

Dal11 QuaflHM" 

" 
" " " " 

" 

" 
' " ,; ,, 
" " 
" " UJL~\IS<SD 

ll!L,MSSO 
!!II.RR 

" " " " " " " 
" 

" " Ulh\rn·su 
Jl.,SUR.MS~J 

. ~,~-,~~ ~i~1ioo DIM.lo·~· 
· . 

't.bli': 'LknlJ' F•ctor Lab<llalo1Y·10· 
i),tl()l1:,0) Q,0,1)11 ' 115161\BJ\.02 
0,(1/)0)oJ O.WHJ IISl611B.\J.,.J! 

OOUl.>$0 000:0 !1Sl61l!lll-Oi 
Q')(lO.W (>,00]1/ HSll,IIBJl-02 

1)0,)/)(/J} ll.hJUZtl IIM61ll.J3l-02 

Ol)(•J!lJ<> 0011]<! 11Sl6111)ll-O~ 

""" 0-~1)() 115161\ll.ll-02 
~00 '"' JISl61:Y,07J~I(, 

IJMIJIOO OOil:\00 IISl6!~H-06 
Q,OOJ~J O.t)(>l,00 IISl6]21,;n.w; 

Oo)Q(!Zf,Q <>W:00 IISl61W07:l-06 

lJ<lOOIOO noo:\00 USl6lZ<.~f.']-06 
(11)(,f)l,f<) l)Jl(IYJ,) IISl61~7.\.(),; 
t)Wll<J <J,f.',l;<i.),j 11Sl612r-1T.l--06 

D\lOOZOil 000:\00 USl612W7).o6 

QOi•JOJoO fJOiltJZ/)0 IISIM::t.<:o7J.o!i 
l),t,)(J<JJ,!lll 000'1:W IIS]f,J2IJ07J.<)6 

000(>::U <J.1,010 US\612<•:J;'J.¢6 
&/JllO.l'I \H~)III US16\21J<l~.l.W 
o.r.:w:o OllOIII IIS1612007)-06 
0000:10 QIJlllo 

ii (H)(JOS!J H•C.1 
0000.Jo Q 0,J]O 

0.00(<)3~ 1)000:0 
OlJt~)'.)J,) (1(111)(! 

u~OO /o_jl),) l!SlM2007..1--06 
,.oo '"' l!Sl61::WH-0.1 

i,O<:MJ\o:;,) .,,-.,5&, 11Sl6!!00U.t'.>} 
<l,l)O)\\o;! ,u,-)500 IISl61~)73.05 

<J.000100 OOJ::00 IISl61M~J.o5 
;/OfJ,}IC<> O<N½o) IISL61!007:W,S 
<JOO,.)F,l<) !)_0,,)500 IIS161:'<X17J-Oi 
o.,>.Jllo 0.W~JO l!S1612<)1)7J.O~ 

00<10C,:,o <)O(>j{~) IISl~JZ,-.:,J,\.td 
O.O\~W3':'0 00\\<l~W IISl611C.F.J-05 
11.00iJO)<»J 0.000100 IISM1:W7J.(>S 

OOi!O:!!'> 0 .. 110 USl61:ll')~,\.(!S 

OU<JO:!<J Ol~>!O IIS1~1!007J.o~ 
11.WOc!! O.Ou!<l USl61:,:0J7)-.0S 

b(l{IO,'-) Ot,)10 USl61::00CJ,OS 
o(•J;,~o Ot\l~(t IISllil:OO~).l)S 

0000:!U 0.0010 HSl61:0,J7J.>'.IS 
oo.-.)(oJ\ ~ow:u \ISl61:,,o;,1-(!, 

<)(}(l(~J)Q nOlll!> 11Sl~l~007J~\5 



li!ghlan,b Acid Pft D«~mber 20l6Sampllns Data 

S•inpJ«i l>;l_tt 
• •• 

· . 
~QI) 6.111/:iJ_o'ri a_il.;il-ltii,i(O:,i'· .'D~Ulki~ 

. 
iS"imRlolD ~ ... i:;1;11Jedtd Unfit .· -.1wlvt.- llleihod': LOFIP l\tJUII o.ta au.uncw-; ""' Unli Factor L•bor110nilD 

IIAf'-~IAOJ-lll ' 11,'.ll'Ji;xlll, m;,1. S1Jf:u SW-lUG90~M ss n~ (f:Wl O~OI) ' IISl6l::007J.fl.~ 
IIAl's\!,\05-I.:)) ' \l,)<)i2':ll6 ""'-'1. T,tal daw.~•'nl ••:lah ~"\IH-lolC ss "' ;H~I l<H) ' IISIM::W7J.0? 
IIAr,\[.\oH.JZ,'! ' lJ!.lO'Zul(, ll'illil. Ar,,,,11,' SW.Slf,60ZOA l"ll!) O.OllO JI.Hl nrn»Joo 00,):1<,)(I ' 11Sl61:X,07).0~ 
IIAP-\JAO~l:?I! ' 11-")l.>.•-:UI~ .,,. n,1.num SW-IH6W::,1,\ '" ""' 0,(•)I~) 1)0(1~ ' IIS/61:<Jcr.1--02 
HAP~\IA0.1.1.:>J ' ll,J(F1016 n•d. C..ln;um Sll'-lll6WZOA •H~lt(l •u,oo,m,o ,, 01)1)1;:f-O 0.,10:00 ' 115\612007,J-02 
llAP,M,\•>~•l::O ' l).')IJ,::016 --1. Cbroo;,01,c1,~:d! SW.SV,IIIZOA tl Ju •o ooou~> " 000)1()) 1)00~ ' IIS161W07J--O? 
11,\l'--MNl.~-1:)J ' II J(lt:,JJ6 11~1. 1. .... , sw.,11,,,izoA (l•rn •IJ,01)()(,()(1 " orn•v,1-.:, 0.<)(I.SO(I ' USl61~l-O? 
IUP-\Uo.<-1;!0 ' ll,1<Fl'Ol6 " ,. ... ,, SW_,t~t,Q:!C.l,\ ~.O.'lfJ ~O.Ollll() " 0.0,1110 l)QJY'J() ' IISMm•FJ-OZ 
UAP,\U'l},I;.) ' tl':IIJ•:ZOII, nu·l, s,i,~, SW.,'1166(1::U., <>ll •IJllOOZO>J ,, 0000!<:>o 000~ ' USl/';JZW7MZ 
!IAP-\1,\05-1::U ' ll-~l':<:/16 .. , Mm1"" SW-1116 tJ":U,\ or.,,izo •O.OOOQJl)(J ,, 

U,(IQE_\0.)00 IH)f)l;'()O.l ' IISIGl:<"-O~l.fl! 
u,,1q,1.ws.1::i) ' Jl,J,Ji;:<}16 -,. Mmm,· SW.$J(;;,1711A oo,nri •U!X,,~J)ml " U<)i)JO),(roJ Ul)l)lr.«) ' 11Sl61~"7J.O::!. 
IIAP•MAo~-1::,) ' IJ,'.l').'::,JI(, m,.-1. llewtt1< sw.i1r. S-Uu<:' !JOO~i •".01)0.'JO:::U " 1)()00:;)j O!l<"!ll! ' HS161ZOO~.l..-r.: 
IIAl'-~IM5•lZ\J ' lhJ/li:,Ht, ,. ltlO\lh:n,..., SW-~JGS::t,X- ll7U ,'Ql)(J()lfl " Of()(J.l<J /")O.l]O ' 115161:»<J~l--OZ 
fl,Ul.~J,\IJ_<..J::,) ' 11,J11,-;:,·ur, 11~1. '•= SW.Sl68WlC '" q)_( .. ()::U " \>.000::0 (l(j/J)O ' US161::<117J.lll 
1JAP~\tA<1~.!!-l ' 111)'.J.'.:OlG ,.,,,L :,:,rmou.~oJJ SW..JI-IG8::,:,:,C '" ,"(ll)O)(J.\o " ,-~ OOUJO ' USIGl?OO~J.IY.: 
ltAP-MAill--f).l ' l!,;1,l),;:..116 u~I. m&"-X 1<r.e SW-3161!GO<" ,,, •O{)')(J~J " On,J~~ ur:a>:o ' IISM!Ztw!~.1--02 
H,\J'.-.\tNJ.\..l!f! ' lli;l<Ji2fll/, ,. ,:,.X ffllc s\\'4U6s:me '" •·l).tw"-1JO " l)tiJO;l(> fl.OOIU ' IIS!MZtllJ1M? 
U,\l' •. \Uu~-1:!f! ' 11/3')~16 " 

,,. - SW..&l68"270!J ;., ·fll\l)<)HS \JJl.~~L'R.MSSD OOOOO)S OWIJ;:,,:, ' IISIGIZ.I0'.')--0! 
U,\P,\IM5-l!f! ' 1!,Jo),'11116 _, 

.... 111 .... SW.Slf,B!;,ir, Oil!! ··01)1)(:>'J;t(l l•IL,\IS'SlJ (\IJ(l((l,t(/ OOEJIO ' 

I 
U,\l',\IM~l:::0 " IJ,)1)}'!{116 n•d. s,~ro1~ SW~lfo,.>.~A Sl\ ·~ J)~W "'00 ' ' UAP,M.Wl-.l?l m IM•1'1\ll6 --1. 1,121dt .... i,"'11olidi ~"\f?.1-IOC NS "" ,.oo '"" ' ' IIAl',\!,\•l~.l?I m U,J/Jr.:>JI~ ~,. """'" SW.Sl6W:?IJ"' DO!() 11.0ll? JI.fl) QOOl)lf~) 1)/lo)~•) ' ' IIA!1-M,\U5-lll m ll-'.\11'!o.ll6 n><·L 11,niun, SW.Sl61,0:!l.lA z.o O.IJI 0.1~119<! l),0(1.',00 ' lt,\P,\IA0\,121 '" ll.'1'1·::!lJ6 .... ,1, c.,,Jni,m Sl.\'~16111:!QA O(ll)\0 ·0000?<)() " 0000~,1 1)00:'00 ' ' J/Af',M,\tl$•l:I m 11,J(l/::,)16 !1"'·1. Cl~,,•mu,1(t,~alf SW,8166');!1.)A "" ·00(")1(\f_l " O>l'!'>l<l•J "'""~•J ' ' H,\l',\\AOl-121 m IE!aJ.-~ll6 -, ,,,,, S\\'-3161,0).l,'. O,l)I~ U.00tll16 ' IJ~• IJQ(•:ll:O) ' HAP~\U<>S-!21 ru lli:\<J,:ZOl6 ' 5c1.,.,., .. SVMl660;!1),\ Ol'S.) •OOOIW " O.WJl<J 0(!0500 ' ' IIAl'-M.V•I•l?l n, Jl,JoV:!l./16 h"'-l. s,hu SW,4H6W:ZOA <JI! ·Oll<)o)!(llJ " OQl'l:00 f/OOJ.()<) ' ll~l Zl.l\l .. M 
HAl'•.\IM5-IZI m \J,'.l,J,::016 ""' "' SW<l!l61170,\ 0.00::,J ··O.OOl<ll{lO " 1>!)<),)IJ)l,O (lJ)O,= ' 11Sl61200~J,OJ 
U.-\1',.\l.\nl--l?l m llt:lti/~ll!i -, M<r<lll" SW.Sl&n7aA 00010 <00000)(1(> " O.OOQO)/lll t>.000111(1 ' IISlM;?,,07),0) 
U,\PAIMl--1:1 '" ll,JOl!<ll6 n...,_1, "w= SW,316!1":Y,ttt• 1)1)1):\(1 •01'10~-. " {H),J0,20 ow11, ' HS161ZlmJ.QJ 
IIAl'·MM.1-111 rn 11,Jth:»J<, ' "' lien,.,., SW-!U68:,;o,:- I)"'\) •O[WlJ/l " O!>loJ>J OOOltJ ' llSIM::-,o;:i-oJ 
IIAl'-.\l.-\1)5-1?1 m 111.~J,:!0/6 -, 

, __ 
SW.SIG SY-)C '" n)oo~:,_, " OW(>~ O.():JlO ' IISM1~7.l--OJ 

IIAP•~l,\05,Jil "' tl,J/J/~116 _, X ler1tu,-.o11 SW,3168:YilW ,,, ,01»\))<j " (>{l(Nl<l OIJlllO ' USl6IZl'l<l~J.!)) 
IIA!'•MM"--111 tU 1$,J>JIZllll, n~-L m&..,x,1., .. S\lo'•316fiY,OC '" 0 lll•IQ51J " Oto!O~ 00,)?0 ' IIS16l:!o))7J.(>J 
IIAP,\tAu.'\.l?I n, 11.'J0.';?0]6 -, ,.,x,1a,c SW-lil6~:,60C ,. •"0.000J,J " t),0,)0_}() 0.0010 ' HS!6J::OO'.'l--Ol 
11,\l'·MA\IS.ln m !l,Jl)J::,)16 .. , ,,.,.. SW-Sl68!7(1!) " ,(1()1)<)(})5 llJL~\IS:SD O(lif<))_\ <)00(<::0 ' 1IS161:?,lol7J.U) 
H,\l',\l.¼"--l!l rn IJ;JtJ•Zl'll6 n"-1. P,t:idinc SW.$16lt!7UI) 001-1 •0(0(>>).'t! l'JL--,\!S:ill 00000),) l>.OO[D ' IISl61~J.•H 
JIAf'._\tA<,5-111 rn ll'.10•:Z016 n'"-·1. Sulfaie SW-31690.\6,\ NS ... """ O.SW ' l15l61::o<FMJ 
H.>.l'-M.\%-1~ ' IJ,~·'.:JJI& .,, T,~,1,1i,..~,'ro,di,b :.\llWW ss = .',1)(1 Nl• ' 11Sl61~)7J.Ql 
!IA!'-\IA'!6-J2') ' 11·1'1·:!IJI<, " ' """'" SW-ll1fo60::<M •Ml•! . .,,., Q0<.l<.4fl!t ,,;,:,s,)o) ' HSl61:Yff.J..01 
!l,\l',MAftC,.l:?11 ' IJ,::,l·Ztl/6 -, ,~~ sw.aMwz,:,.-. '" •= t•.0019\l o.,)')$0<.l ' llSl6l~OO~l-O! 
l!Af',MA•16,J!(l ' IJ,~,'l,lll, Jtqtl. C.,Jmom SW-lll6(,(l!(l,\ !)(JI)~ 'O(l(lo)!{(1 " om:a-,:<,l 0<);)'.:!J<J ' ltSlf,l::0,)7J.\ll 
IIAl'-\!.\l>';.1;:>) ' lli?'J'::016 -, O..,-..o,.11(M•h SW..,Cr.60!-J,\ u Jn •lJ,UOOll'<I " OOflOl(i<) OIXl~JfJ ' USM1l'-"17l--Ol 

H-28 



Wahlamh Add Pit De<embl!r 2016 Sampllna Oa1a 

Aiialy111i1 
. "1~i;11 Q~_~;;~_o 

.. 
"$!;'.llp~ J)aj, 

·. Unlll.'. 
·oriutk111: 

i.~orvlt> hmplolb Colleciod Ana~i• Method LOftP Rtault Dat1Qu1llflot: Lmft·; llinlt . FlttOJ 
flAJ' .. \t,\Of>.l:!v ' 11f.:9~llb =•· ,,., SW.lU(, <,)~IA \loJIS •Orn)(l(,0!) " Q(IOO);;(•) f)fl(l.~ ' USl611fJQ7J.(IJ 

HAl'~l,\IM-110 ' 11,;:<1,:2(1](, 11,i;,·L -~ SW..$1f,t,Q:)JA \!,(!,',() ·Ql1))11) " oo,;110 ().1)1):\00 ' IISIM:MF.l•!/1 

IIAN,1,\<)b-1:'IJ ' 11~•~!6 ~,1. S.h'<! SW-SJf,6Q10.\ 0.1::: ,·oo,"':") " •=,. 01)()~ ' I\Sl61:W7M1 

IJN's,1A<¼•l:l<J ' llr.-il~\6 1, ... 1. M•"''"' SW-lllr.;1':'l>A 0.(~);:.J ~Ol)(>JO:lO{l " fJ OOJOJOO DOOOZW ' IISEr,1:007.l-Ol 

llAf>-MAU0-1:iJ ' 11•21·:::<Jl6 ' ' Mm S\1/..$16 71711A O.Oo):O ·l'O,:,,l•Hl>\l " o,v,>J11:1M o.mx,:::i.,, ' ll~Ml:007J.1)1 

HAl'-M.\t16,l::U ' 111!\11::016 ttlld. u..., .... S\\'-S16li:,;(}\' l)!Jd.10 """ 00<.W!O OO!JLO ' IISl6J:oo7.,.oJ 

IIAl'.\l,\\/6·1Zo ' 11~!:)))6 =•· td"!h;IU.<10, sw~,1&8:t,UC 07() ,·QOo.lQJ,J " O.l•Hl30 fJ0,)11/ ' IISl6J:oo~).oJ 

IIAl'-\IA•)(,.l!d ' lJ12'J,;))I/;. ,., 1·,:,1,,,,,., S\\"'316 SY)IC I.I> ~,u,,,i;:,, " Q,11110:::,1 ll.<l<)lll ' lllil61::007J.-OJ 

HAl'•MN>6,l:;I ' ll/1"11:0M --1. X\l<nt!t.1411 sw~~168:,;,J\' '" ..,,, 011®~ UOOLO ' IIS161Z<x.>7.M1 

flAl's\lM6·1::0 ' 11m~H6 ' 
,,. X k,o, SW-5t6S!WC '" l).(lOH 0.0,f)!,(J ._.,,.)2() ' IISIG1:!007J-lll 

ll,\P-M,\IJf,-1.)) ' IJ.':!Q,:::<JI(, n~•I, <'-X)la,c sw.1116s;:mc '" •"01>!(130 ' 1>m11Y. 1>-0>/ln ' IIS16l~)(/'7).,}\ 

UAl'.\IM6•l;)l " nr::-v:1H6 ,.,. l'],.,.,i S\\'-516 8!700 1.,\ -O.O(i(l<J,'16 l/JL~\IS-11!) IIJl/N.J0:16 0000:,) I IISl61ZOO~)-OI 

IIAP,,tA%•1::<> ' 11m.,-:,,11, .. , l'\mbM SW-Sl6Sl70D 00:1 0.001~ IL•MS•SI) fjf/("10)1 O<l<)JO I IISl61~.l-lll 
11,\P.\l,\'16·1:::,l ' l!f::<l•:::<.ll6 ' ' s,lfat< S\\'-'Jl(,9\l~,\ :,,:s 1,.7 t>~) O,J\ltl ' IISl6l20\CJ.1.>l 

IIAP·\l,\!>7,l1J ' u,::-,,.~16 ,. T~.d11,;ro1,..i,,a,,1, :..,1::1.t<l-t.' :,,:s = '"" '"' ' l!S16111J3J..OO 

IIAl'~\t.\01.lll ' 11,1w:::,11~ '"' ,1,r..,u, SW-5/f,W;:.l,\ OIH<I (IJ)O~~ fJQ(~)IIXI dOO:luo ' 11~16111J..ll.oll 

ll,W.\l,\1)7.11\ ' 11,.-,,;:<)16 ,., U,urnn, S\1/-llll,MNA '" 01# O,\Jo)l\/0 Q,()0"1) ' l!Sl6HIJ.1J~ 

IIAl'•M.\07,l!.l ' IM:'>0:::,-,16 ..,,_.,. ('uni,,.~ S\\'..$1660::0A 0.00.\11 •l!.\\-OQ!ol/J ,, 1)600~00 t)lli):,_'(J ' IISl6lll"J,00 
IIAl',\IM~•l:!.1 ' 11-~r.)116 

_, (1:r,~,iun(!,-..h S\\'.!11660~,\ !).I() ··O,llOOl('(J " ()l,O)'\l(ol fJ<VJ,(•J I JISl6lll.\11.\IS 

11Al's\lA07.11J ' u--:w:016 ' ' 1..-..1 5\\'.!1~66()~,\ OUI~ . u.,=•~J " 01)!~~()(1 0,00;\0o) ' l!S16llBJl-'Jll 

U.\P,M,Wi•l2J , lll1\l!Zlll6 ff>ll•1, S<:J ... llill SW.S1661J::0A OOYJ •'.OOOIJO " UOOllO fJOOltOl ' li:'i16lll.»I.OO 

ltAf'•M,\07.tll ' 11mr.<J16 ~•. 5d\TI 5'\I/.S16(,<l~A o 11 ·O(l{lo:)::<t'l " o<»:l::m <)<lJ)Y, .. ) ' IIS\6111.\ll-O-'I 

flAl'.\U•,7-12.l ' 11,-;:<)';))16 ,. ' Mm..,,,_. S\l/-8167170A 000:11 ,to,t...-1-0JW " o., ... ~i,nrm 00,:,,,::.00 ' IIS16IIB.!I---O!I 

U,\l',\!Ao7,lll , ll/1\l.•:,;tl6 _, M<1 S\I/.Sl67-1;\l.\ QOO!O •00000)00 " 00000'.lilO 0.000!/JO ' IISMIJl.\..ll.00 

11,\l'~,tM~.ll.t ' 1J,:9_i:::,_tl6 ' ' n..,,..,. SW,$16$:!60C (>(l!)~,l •'O(l(J\1::0 
,, 00<)/J~ O.IJOJlfJ ' USl6111\11-00 

U,\l',M,V,~.12.1 ' 11,-:,,::n16 ,., [l!nl11'11ll:IU, sw,,-168~ l)C'l) ,·1)(.}(l]IJ " l)_U,]QJ.-1 QOOhJ ' 11Sl6111J31~!11 

UAP~'1M7•111 , lJJ!'Jt2u-16 ,.,. T<ollltlW S',l,'.1116 S!MC '" •.O!JOi;;!o " 0000;!/) OWJO I IIS\6111))1.00 

ll,\P,MN>",l!.I ' l]!:!\l';)Jl6 ,., X•l<11CUmil1 s\\'.SJ6 ~Y.)\ ,,, <0(<>0.¥1 " Or.JOJ<J Qf,)]b ' IISl61\l.\..ll.00 

11.-\l'·MA\>~•ll' ' lli::,il•-:<)16 ' ' m&~X kn, S\\'.&16 Sx,JC " ,0.00,,50 " OW0)9l \l.llOZ<> ' IISIMll.\11--08 

UAl',M.W7-1!.l , IJJ!'J.-:::<Jl6 ' ,-..:<,Imo SW41GS:6<Jt: '" ,,:01:',)!)J(o " 0.000)1) O.OOlq ' IISHilJUJl-1)8 

HAl'~U0!-lll ' 1J--:!\l,;:<!l6 '"' l'hfn.i S\l/4168Z~OI) 7.3 -·000,:,,-,.0 " O.\JOXl.lS o.,~)(>::0 ' USl61\1;\ll.-Oll 

ll,\11~\\,\<lT,l:!..l ' lli::,il,::::,.)16 11i,c•L Po.tldu,., 5\\'•Sl~82M} O{l;:J ,u.owo_\ll " UOO~J.1'} 0,00]<! ' 11Sl611BJH!II 

HAl'~\tAoi,ll.l ' 11'!9!~!16 =• s..ir.i, S\\',31690.16.~ :.s .,, 01l'(I . .,,. I HSIMIJ:IJl.00 
IIAf>,MAm,1.J::,) ' \1•::,i1!11)]6 _, T<taldl<s,.~1W,,,11J, SlolH19<" :,,:i; 10,> ~oo '"" ' 11Sl6111\ll.f'7 

11.-\1'-MNlll-l:il ' lli::,il·l<!l6 ' ' 
_, 

S\\'-Slfo60::,J.\ O>ll•J o.oor;1, u,i,:.Hw o_oo...,-,o ' H-'H6111.lll.fJ7 

IIAl'"'1AOS•l:!>J ' U,-29,::016 -, Uanurn S\\'-$1660::!'.'A ;!.\I o.oo \l.WL'A' l)\),J!,(i,J ' 11S16111JJl~Ji 

11.-W,\IAQS.IZU " IJ,::,il,:016 =' 0.>lnoum !SW-!116(.(o~l,\ ~0010 ,(HM)l}!l~J " 0-0,,0:00 ,,,.,::,:,,, 
' IISl6111.l}M,1 

IIAl'~\IA\>8·]:)) ' \\;!'Ji::!OM ll"•L l1.n'1il1Ullil<Ulj S\\'-$1~ 6(!::!<,l,\ 0 IU 0,00()-T?,I ' 00001(!0 Ot!Oj/)IJ ' HSl61111JI.\JT 

IIAJ'-.\IMS.l;)l ' 1\~.'1016 _, ,~, S\\'-31G61l::O.\ toOU •0.(l<.11)60,) " OOIJI.V.W 0.W!,(i,) ' 11Sl611DJl~17 

11.W,\IM~•J::,J ' 11,"1,1,':::,.)J6 ,., i;d.roun, SW-'Jlf,(.(1:::,,1,\ O<l.'•l •UfJOllt> " 0(0!.1111) or,o~,i I 11S16111.\..H-41 

IIAP.\!Mll--1;)} ' 11,.,.,.'.!01~ ... ,,1, 5'1''<1 S\l/.ill6W:!o:V. U 11 •UO<JO!"'J " uor~1:::rJ11 0<,,1;\0ol ' I/Sl~]ll)Jl .. 17 

11,\l'~\IAUS.I)) ' 11.-':!9•:01~ n"-'L M,11:1,n, S\\''316747'->A OOO!tj <O.<VJO}l.\ll " '-''J\~JfJ:-00 U,000100 ' IIS16ll\HI.OT 

IIAPs\lM8•1~ ' Jl,Z',l'!U ' Mm S\\''31~ 7171\\ 0,.:,:,1 •1)<)<)()(1.loX, ,., (>.O<J<lU.liJU o)t••):?00 ' IIS16IIH.11.07 

11,\l'-\IMS.J::0 ' 11!!')':::,J llm,,,.. s\\'-!16 s:mc ~(l!j_\11 ~ut>oo:::,) " 1H•H>ZQ 11(,)IO ' IISl611BJl.<J7 

H-29 



·s.mplolD 
11,\l',\l,\OS-J;!(I 
IIAl',\!NJJl.120 

IIAP~\!,\08-1.0 
IIAP-\!MS-J:)O 
IIAP-~!.\Oll-J.::0 
IIAV~\l,\!>~-1::0 
fl,\Jql,\\lll-J~> 
H,\P,\l,VJJl.l;:Q 

HAP-SDOl•l2.l 
ll,\P,Sl}l>l•lz.l 
11,\P,IDll,lll 
11,\P-S[){)l-lll 

ll,\l',S.l:>Ol,121 

H,IJ'-~t,,)l-121 
l[Af'.~DIJl•lll 
ftAP-~)01,12.l 
11,IJ',St.l<Jl•lll 
IL\P-S001-ll.J 
11,\J•.s.i)()J,lll 
IIAf'-S!)l\-111 
IIAl'•SDOl•l2.l 
IIAP-mll,12J 

!UP0 Sl.lOl 0 !2l 
!1,\1',S!Xl I· 11' 
11,IJ>.SlJ<)l,IH 

ll,ll'-SlX>i-1::0 
lL\11-SJ)(12-t!u 
ll,\J',Sl)ll!•l::U 
IIAP,Sl>!l!,1::0 
11,\1',SOO!•l~I 
ll,\J'.SDl12-t'.!O 
IIAl'•SllO!•t~l 
11,\J'.SDOH:!JJ 
11,\J'•SIJO!•l:'>J 
11,\P,SUOl!,l:YJ 
11,\J',5Du2-t:'ll 
11,\J'.SDO!-l:'>l 
tl,\l'-Sllo!-1:Yl 
IIAP-SD0!-1::0 
l!Al'•SIJO!,I:» 
IIAl'•Sl.l'l!-12<1 
UAJ>-Sl)(J1•1:'ll 
11,IJ'•'lDH!-GI 
l\AP-SIJ<>2,l!I 

' N 
N 

' ' N 
N 
N 

' N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

' N 

' N 
N 
N 
N 
N 

' N 

' N 
N 

' N 
N 
N 

N 
N 

' N 
m 
m 

\I/J,)0)1~ 
\1!1'1•201(, 

lli::'IO!M 
111190)1~ 
11'1'1·201~ 

llr!?'Z!lli 
11m,::01~ 
llt:2'liNl6 

12'':1-'.!0]6 
1::,1Z,'.Nl6 
ll·Z·!OJf, 
lliZ.'.!OJr, 
1::.,1zo1~ 
1:1--:!.•"!0lr. 
1::12-·wu. 
11,::noti 
ll<'l-'.!Olf, 
1:1,',!!;?0!f, 

llll!OI~ 
l~l'.Mr. 
1:::2'-;!.0!I, 
1::.2,::01,, 
1!!-:016 
1!·1'-:!0l6 
ll'l'!Ol6 
1!-"!,JQl6 
11,2(2016 

1~!'101/, 
l!!-Wl6 
1!-!'!<ll6 
1!"'..f.!:016 
1!'!!016 
ll'Zl!Oll, 
1:::,::.-2011, 
1!·!!016 
ll'Z.!016 
1!•'2''.?!)11, 
l!'!:lll6 
l.!'l~M 
ll'!-'1016 
l!'!-'1016 
J!.'!'1Qtt, 
1:::,:::12016 
t!-!::016 

. 

Onll•,,­
nw.1. .. , 
m,_,t, _, 
fl~•L 

m,,1. 
1111',.1, .. , 
Wt"~ 
m·l"· 

• 
m~/1:"-

; 
• 
"' 

1113-· 

• 

Wl"O 

.· 

~1"11 

Et! Iba!!"" 
l"elll<fl< 

X le11<U<1o!J 
m&"-X Jen• 

l'\ndmo 
Snlfult 

l'<1nn1n.-.',tmr 

"'""'' n~nwn 
c,1<bnl.1111 

,1.,.,.no,t<tol 

'"" sd«o,.,, 
S.h~ 

M«<>•' 
llmtnu: 

F.•'---tt.,n,..., 

x,1.-nru,u11 
m,,:.. .... x,1 .... 

o-X lm• , ... ~ 
.-..,.;u.,,_. 

P<t•'"~"'''""''" .~ 
llanum 

(;,.}muon 
l'hrmawn/Mal\ ,.., 

!ldm,01, 
S11'n 

Men:,-• ,._ 
£111\Ul<WnlC 

Ta= 
Xlt:IOU<tllh 
m,<:o~x,io"" 

...,,,.,,;. 

IH1hlands Add Pfl December 2016 SampUna Oat• 

. 
Analy11i;a1 
liiiitholi 

SW-$168:,:.0C 

SW,5l611W\C 
SW.Sl611Z,-,O(' 

sw~,168:t;,JC 
S\1'4168.WC 
!,"\\'.Sit, S!10[) 
:!>"\\'416 s::;un 
SW.S~(,9<1'M 
ASP..I !n216 

SW-Slr,/Al:<:JA 

SW-3ViG<l::-J,\ 

SW-l!.tfiM::-JA 

SW--111/,o\'IZlJA 
SW--3lfiW1'JA 
SW-SlGi;<J::,J,\ 

SW-lllf•fA1'.IA 
SW--316~-PIA 
S\\'-81681.w<,.' 
sw~~l68:!6<l<' 
SW-81~8::,;m.' 

SW-1J-11,SUOL" 
SW.Sl68:t->X­
SW,814!::<'»IC 

SW.St6S27'JD 
SW,~16827m) 
ASTM l)ll\6 
SW.Sl6602M 
SW.Sl(,W::'!J.\ 
SW-l!lfif/1:?,l,\ 

SW-lll66'l1'JA 
sw-111r.r.o1'JA 

5W-316t.o:OA 
SW--3-lf,6/JZ.JA 
$\\'.l;ll(,7HIA 
SW,$168:YIIC 
SW,81(,8:'(.0C 
SW-Str.s::;,x:­
SW./l16SYffe' 

SW-8168'.:t.OC 
SW4t&SWJC 
sw.,ir,sm,u 
~W-l!--lfiS270D 
ASThlD2216 

SW-$.161,o:,J,\ 

i!::1,1 

" 81<).\ 

" " " "'()<' ,.,,,..! 
J7(l<) 

H(ill 

R1sull. 
·COUHQ)'J 
-,oi:.-,o:,,:, 

ti.OU 

<0.,:,,,0,YI 

•llll(<)O.\\ 
•1)/\l!<Jil'.IQ 

~7.l 

'" :.u 
'-" ~nosJ .,, 
,.tr 
o,a 
✓(l~j 

O.OJU 
,.oono1r, 
<'.OIJ'~M'>l 
,-or,lfl~S 
•.0,:,C)f)92 

•O()<)H 

,o,1,1il92 
•<l()<)I.\ 

•<IOillll ,u ,~ 
'" •IJ(l~ 

'" '" !U9J 
<ll.1194 . .,.,, 

,um•.l~ 
--::<H>'l07n 
•·O(lO<.V;J 

•.O()<)JO 

,t,0016 
•1)<)(>10 

•110011 
•OMII 

l').J 
I.lit 

H-30 

t>,1.au,1111.w. 

" " 
,, 
" " 

" 

" 

" " 
" 

" 
J!-FO 
11.m 

" 

' " JI.TT) ,, 
" " 
" ,, 
" 

Jl,m 

-~~71iri 
,,UJl)i·i 

a~iit.tlo,i 
·un11'"• 

'D)ll!IJcif't' 
'F•doi /Lll~fldoni)i) 

Q,O<WYI t>.OOllJ ' )IS!(,1\lHl-01 
0.1~)0;:<J o&JIO IIS!MllJ.lJ.(,7 
0004)'11.1 O<lOlO 11s1r,11n.11.()-1 
1)<,.\05') (l()O:!(J IISM\IDJl-07 
t!J>)(IJ(l 1,oow 11~16IIIJ.1J-OT 

O!l<.;tJJS OM(t~l IIS\6111).ll-01 
OQ(>fJO)<) 00,)IQ IIS161ltlll.(t7 

1.00 ,~ IISMII\JJl-01 
0010<.l 00100 IISMl?Ol2,1-0S 

0110 uSJJ USM121!12Vll 
!)t)l,\f\ <LUI IIS!t;J1ol21.,.l 
OM.'.lU 0.1)1 IISM\20ll4--M 
<J,W<',O tUJI ltS1M20121-0.\ 
O.f\~JO II.HI IIS1t;l:ol21,M 
!>I')(! 0.1JI IISl6120IN4l 
O,l'll~O 0 }JI 115161:!Ql!UIS 

(11~J>!\lfl O!)(lU6 IIS16J!Ul21~•\ 
OOilN6 01)(116 IIS\t;l!OIZ~-':15 
'>(Ii),..,, 00011, l!Slt;l201N-M 
o)()i:JO!} OO!ll~ IIS\~120121-0\ 
IHl<l<>'I? """ llS\fil21)JZ.141 
00,11~ 00092 IISl61201!·M>~ 

00<)<)')! OOf)Jf, IISl612ol21~1! 
ooon 000~1 IIS\M:Ol!UtS 
O.OOW Oll'J17 HSIMWl!l-0,\ 
IJ Uli>{> 00100 11Sl61Z012t.o6 
u 1Z<l 0.3S7 IISlM:?<IJ!Mol 

0.1.Yl-10 <>J!li IISl6120l21.(II, 
OO!'IQ •JWI IIS161Z<mt.o6 
0 110 0.381 l!Slf,l:?<112~-M 
<J,OW(l ,ulfl IIS161::0l2Ut,1, 
0210 01!i"7 IISl61Zlll!I-M 

OO'JIO 0Sli7 llSl6120fH4 ,_, <).IJ')IH l!Sl6120IH.(ll; 
OO(ttJ.11) Ol',lW IISlh\20121-M 
()1)()0,) OOoHO USM120124-06 
0,0fJ!IW 000.11' IISIM~)l2-! 0 ()6 

n{mo O<ltllU IIS1Ml0$1l.(l6 

<JfoJI~ OOJI) 1ts1t,non1.-0,1; 
0.W!O 000.IO USM11~12-1-QI, 
01~111 o~t IISIM20l1l,>l(, 

OOO!l OOO!II USJ6110JN~ 
0,0[1)(1 (•0101) IISl6120l1V>7 

"~ n 11'0 USl612QDl.07 



11\lhlanih Acid I'll Pllcember2016Samplfn• Pata 

-~.&- ' ' Anatyt1ca, • 
' }•~----

a~l/iaJi~ll Djiu!lii!l Q!i_l• -~{:!~" ·.samnJtl0 Collected Unit.' AnaMO :-Mtth<>d' , LORP· R9wll Oal• 6u.HROJ- \.inH Factor 1-,b<intorj,•lo 
ll,\J'.~0,,:.1:1 m l:!.>l':016 m ·l• 11.-,1un, SW-llm&JcOA 111<,} "" JI.fl) O.D?l•J n~9<) ' l!SlH.?Ol!t..07 
fl,IJ' .. St)OJ .. 1:1 m l'l'::020lr, IIU'.•1:• c .... - SW-ll~~li'J;'.IJ,\ " -<J011<l " 0.0~90 U.Wl.l ' IISM120llt..OJ 
11,\1' .. SD<-,!-l'll ,u l!.>!'Wll. m CkroUumU<j;il\ S\1.'-ll!f,6')~A 2~0011 "' 0\10 0 .. iW ' IIS161201!-t-n7 
IUl'-50,)! .. JZI n, l2'l"Nl6 ,--t- '"' SW-lllf,(.<l:<JA ''" ,~ o o~,;'-' ""' ' l!Sl6llol:~-0; 
IJ,\Jl .. ~l)r)!-121 n, t!·'l·:!1:lh\ = -~, SW-8-16W:!<J,\ 310 .,~ ' O!IU "~9<) ' IISl~IMJ!l-!lT 
HAJ'.5.l)(J?-1!1 m D':l-2016 = 5thtt SW-8-Vi60:-.JA " •O(t'/11> " fl09l0 !159') ' llst6!ZOJ1-I..07 
JIAl'•St>(1!-l21 m 12'ZIMl6 0"1.~ M•t'1"'" SW-ll~6 i47J,\ " .... , JHl> Ol){)jw)::,J 0001.1? ' IIS[UlOl!I.Oi 
U,IJ'·S!JQ!,l!l m l'l'2·20Jf, mu ll<tllalO SW-8-t68Z.,,K' " <111•!•118 " 111~10.1~ (>(N"lj~ ' 11Sl61ZOl2~..07 
U,\l'.SJ)(1].l!l m 1:n-:01~ IU!l-·b. E:1'"'lt,e111n>0 SW-lll6llYJ/C .~,,..) ,'.1Jmfl6-:- ,, 0\~)06~ OIIOIH ' llS161?0!?4.tJ7 
flAJl.St)<J!•l21 n, 1:i:,2016 "' -r.,,,,.,,. Sll'~'l-16ll:!(,O(' :l,l{l,1 •:ll«}f)S7 " QO,)Oj~ 0!~)18 ' ltSl6l:u1:~-m 
11,\?-SD0!-121 m ll"'l•Wl6 ••h X•l<nc t,11111 SW-3468=:' I7r,J ,·ol•J<.1% " OOl)W,, \lOO!t ' IISJ611'1JZI..01 
IL\l'-SJ}IJZ-1?1 m J~'::l-20!t, m•·l:J! m& ~x 1,-.,, SW-lll65U<le 170.:1 •OIIOI~ " 01'.0)U tl!)IJ?6 ' 11Sl61Z012·l..Oi 
11.\N>l)I/Z .. J!I n, l!'Z:?<ltl, ' ,-..xi.,-,., SW~6s=i;oc 29<•){l .c(l(IOQ?/i " 001»)% O.Otll8 ' IIS!6ll\tl?l-07 
ll,\1'-SIX•:..tll n, IZ'2-!0lr. ., l'hor.~ SW-ll16 8270D 9!,0 ·•)OOll " IJflOU (1()//$! ' IIS161:!0IZI-.ITT 
HAl'-SlX>?-1?1 m 1::,·z:ou, "" Jl\1idln, SW-lll(, 8?70l) sz •.00011 ,, IH.o)II Oll08;! ' ltS161ZOl2~.t,7 
UAf>.Stl<1,l.JZ<l ' 1:.--21016 v.-.~. Pu~""""" A.'HMD!::?Li NS r.~ 0.0/1)0 OOlfl<J ' IISl6t2oJZU~ 
H,\l'.S!)OJ.J::<; ' 1:·:-::016 m' -· SW-lll6W:.JA " ,.m 0111) O.S~I ' HSIMW!?I.«! 
!W'-S!)Q,I.IZ<; ' 1:·;:.2,116 ,,,.,, .. ll~m1m sw.s-cr,i;,i:!OA /Um ,u OO'JIO 0~71 ' IIS16\:o!U>¼ 
IIAJ•.~1.J..1::,, ' 111!·201~ '"' t-..1n ... ,, SW--111,f..tl:);A " 4)Cl~7 " O r,~70 1).}?I ' IISM12UlnOS 
l!,\P.SD•.ll•l::il ' l!•·z-::01~ m l1"o-mli1ou icral SW-l!l6f.il:0,\ !1"1)011 "" (>jl)O 1H~I ' IISIM20121-¼ 
lfAf' .. :\.[)f)).1::,J ' 1:l-,i-:!Olt, = ,~, SW--3-lf,6'J~A '" "' (Jl)j~<) 0~71 ' IISIMZill~~.OS 
11,\1'•:illol,l•l:il ' ,:,::,:,w, 

' Sd<tO,or, sw.:1r,1.<)1<1., "" ,·<1 ll " DZIO •H71 ' l!SIMZ<ll21.«i 
ftAf' .. :IDo.1.1::,, ' l!-2-;QL~ " 5<htt SW.S.161/>:»A ,, <!Jl)')I " 0.\191(1 ,;,n1 ' IISIMJQl:Um 
11,\J' .. SD(>J.1:o ' 1!,Z.20J(, Mm~n SW-lll6'4~U 2, 0.008I~ IH)<l0610 OlKll:!:'I ' IISl61ZilJ:14'1 
tl,\JI.Sllt'>l,11,J ' 1:12zo11, " .. l\euunc SW-8168:!mC " ,:o WOii " Cl.l.lO!III \00011 ' IISIM:?(1121-MI 
11AJ••~1l<l.l•1::0l ' 1!:z10M Ellr,lb<nu,,. SW--8.165Y,<IC S.11» ,·o l~~)S~ " OOOM~ ()1):111 ' 11Sl61Wl~Nlll 
IIAP-S!XJJ.1::» ' 121c!OJ6 ,,..,,., .... ,_ 

SW-Sl~8~C "00 •'00]!119 " 00001, ()0011 ' 11Sl6/1011~-0S 
11.\l'•!ll)ll•l::0) ' 1!'2'lQ16 X la,oH,~•11 SW.8-16ll!Wi' )70(1 ,'000{,81 " O!loJOSl 011,,11 ' I\Sl61ZOl2l.OS 
!UJ>.S1:,,1J.l:il ' 1!'1--:!016 

~ 
m& x,1- sw.M1,a:,,,,:w:.: J71):) •()001, " oouu \)00111 ' IIS1~11'!121.JJS 

!L\l>.srx1_1.1:,.1 ' l!,"212016 ,..:,,:,t.n, SW-Sl6SUIJC ?9()';0 .Cl)(>:l(,SJ " oo,Ji:,st 00011 ' llSMIZill?•I.OS 
IIAl'.Sl)Ol.Dl ' 1z,:y, • .o1r. _, S\l.'-Sl68?-;0!} "" ,:uooB " 1U)l)ll (•llllS!l ' US161!<1121-0!! 
11,\Jl•Sl~•-l•IZ<l ' l!?::OI~ ' P..1idi1>< SW.$1~8Z7l,D " •<)0011 " 01ml tlOOSO ' IISIMZOJ!l.(15: 
HAf',SWOl•I).) ' IZ.::','WLG 11~,L _, S\\'-Sl~60:!0A tl.1)10 11.00!911 ' IHJU.'-100 u.QoJ!,tn ' IIS161:;.:.l?-1.01 
HAl'•S\\01•1::U ' 11,2-·w11, 11~-L nmum SW~'ll6&)).),\ 2, O.llJ Ol>Ol\i<I ,w,. 

' IISMl::01:l.Ml 
HAl'•SWOl•l:tl ' IZ'Z.2016 -, C..ht11>U SW-11l6W:!<JA U.00~\l ,u,\>(11.'l{.J " 00.,-.)?((l 00,J~ ' 11Sl61Nl?1.-0I 
UAP-SWDl•I:,.:, ' l::l-2'?016 

_, 
t.1,t,:"m!mn!l,-ull SW..S-1660;:?,JA "'" •OllWIOO " IH)l)l)j()<J JJ,W5!lol ' 11Sl6l::Uf?-1.-0! 

IIAP-S\1."01•1:0 ' ll•!-2\llr, ,~, ,~, Ml'-lllr,W:-.JA ()QI~ ·ll()(lo)'jW ,, ()l){J<),'.i(JU omw,, ' 1\Sl6\ZlJIU.QI 
l!Af>.SW!/1·1:i-' ' IZl~-ZOlfi n'"'L Sdr!•m1 s11·..s1r.W;:?,JA Q0'.11) 11.001~~ ' Ql'o)flu O.QO!IOO ' HSIM:!ll!?l-01 
IIAl',S\1.'0l•l:)J ' 1::.::2016 _, »• S\IMIGW:'IJA 11.12 •00\.'<J?O,J " 11.000~JQ 000~0) ' USMl::0!?,1-0l 
IUJ>.sw·1,1.t::U ' 1!·!,'.!0lr. ·~' Mu SW-'116 71:-(1.\ 0,:.1;0 ·(1()<)>!)_1'•(, " t,,»'11)~~) 1,000200 ' llSlt,1::011-1-'!J 
U,>J• .. s\\lll•l::<J ' l::'::',201/i _,, 

U<ntrno SW-lll68YJ)C O,W.\ll ,O.(lU(~l " ()(o(),:,Z,., Ot:<l!U ' IISMlZi/1:!~-0l 
IIA!'•SV."01·1:!0 ' /?•Z.'W!G -, Ett,,.•!b<n,n., SW./!MOSW>C O.'Al ."(J_{>.\(l}oJ " (JU(IO)<; oo,HO ' IISMl::OlU.<Jl 
IIAf'.!>\\fll•\Y1 ' 1::,::.~016 ,., T,~,,.,,. SW..SJ6S:t,"JC '" •\/00.T,!ll " <>0101(1 0_(,<)11) ' IISIM::,"!J:'ll-OJ 
l!Af'-5Wl/l·IZ<! ' l!':'l"!Ol6 " ,. X 1.,..11,toll SW-~68:½0C " •·Ur>JQ3U " <>(•J<>).-1 OOOJt, ' USMIM1~1.\ll 

H-31 



lliahland1 Acid Pit December 2016 Sunpllng Oili 

_Sifuji~ .~.1.· 
... 

··• l#ilylibiJ ;;.;..;iiJ~ Q_;;m~iion ·o~utlo!)' 
. 

. 
ArvMo -s;imDlolD "'' Colloclo(I UnltlL' . Wl_.hod- LORP· ,t..ull 0.1, OU.lillot ;''t.kiitf"· t.h!lt -- Fador ,t.ab(iratoniJi) 

1/Af'.s\Wl•l::0 ' l!•"Zt;?<Hf, ~, rnk ~x ·kn• .SW-:l-168::</I( '" <eO(J(,1050 " Ql)i)l/51,l (,!)\)Z(I ' 11Sl61!0J:-I..OI 
IIAP-sw,,1.1::0 ' ,2,::,2016 ""I. i~x 1 .... sw-31~11:wc " ~Ol>W3V " 01,w:,., O.IJOJ!Q ' IIS161~1ll-lll 
11,\l>-.SWol-1:0 ' 1:,-;:.,:016 nwl. P""1~;t SW-Sl611~7/IO 7 J •jq)!)Ol),6 ll/l~\\S-SI) o=¾ owo::o ' 115161:0l!~...,1 
flAf'-SWOl-1::0 ' 1::,~Jf, -,. l'\-nil,no SW,$168::UO ~Q!I --o.nowJI lln.~\IS5fJ 00-00031 OJ)(JJI) ' IIS161:011•H'I\ 

"· -~ll.'<>Z-1::0 ' l!·l•:NJ6 .. , Mp.111 S\l'..Sl6V/-:J>A l"ll•l O.OOJU , IIOf~)l<)O O.OOY><J ' IISl~IZOlll-0! 
11,\f'.SW/J!-J:o ' ll·l'!fllf, m;•l. lUnun, SW..Slf,60;?\!A :u o.us oorJl'J<l OO•Jl,00 ' llSlr.tZOl!•I-OZ 
t!Al•-swn:-1::0 ' 12-lt::Olt, " ' cuJi,.,.,, .sw~,1,,w::o,, ,,,~)~•) •1.>,ow;:,:,:, " ooon::,:,J f>U.);x,i) ' 11St61:01!~~ 
1t,\l•.swn-;:.1zu ' ll'!"::016 l)lf,\. ~1"'-"11•1111,(1,tol) .S\\".lJt660:XlA O.W •lll><l<llll(I ,, OOO}Jl:O 1!00.\f)(J ' 11s1r,1w1zt-O! 
11,\P-SWOl•l::<l ' 1:,1-1010 ...... 1, 1. .. ,1 S.\\'..St6IIIZ(l,\ O!lU ·Ol.llll)(,,)(l " l)Jl{•)600 1)()0_',l)(I ' US161!ol!I-Ol 
l!Af'-S\\"IJ!•l::0 ' 11'2''.:QJ(, -· Sd<1,iu111 SW<U6W::,,J.\ O(l_~J 0.0)1,\6 , 00011<> 0.1•lY•) ' IIS161:01Zt41l 
IIAl•.5\\'IJZ-l::O ' J!l'l0l6 " ' M1T1 SW..St(,W:!>.lA O,li ,O,Otl\/Zb(f " Utll)();!f!O l)_(,0:',()() ' IIS\6lZOl!I-Ol 
H,\f',SWo!-lZU ' ll1'Nl6 ' 

,. Mm SW..Sl67,l;'\lA notl:O •·fl,:.>oo.'IW " 00000'.\l)I) D•H~Cf10 ' 11Sl6\:t.J!l•t-Ol 
IIAf'"''>ll.lJl•\::(I ' 1!·1-::0lf, _, nau .... SW-Sl~ll:61\( 1HlO)J" ,o,wi::,:, " 011\1/J:::<) (li,)!Q ' IISlM!Oll-1-0l 
11 • .\P.,SWhl-1:<J ' 12''1il01~ _, EU!\tt.,,.,,.,. su•..sw ~;:me ""' ~o.i,i(l}o " <HrlJO)i;! ().(,t,11<) ' IIS(MlOlll-Ol 
!l,\P • .SW/J2·1:U ' ll-1ilOl6 

_, 
ld"""" 5\\'-a-1611:-,;,.lC " •·Ooo(OJ " 0000::,., o~.,10 ' IIStM~l!l•O! 

ll.\P.~WU!-1::(1 ' ll-l:;!Q](, -·· :,,: f<IIO(!l'(;IJ SW-!1-16 8::0:,(" '" <,lt)'jl))O " 1)()00.lq (10,)JO ' 11:\161:0lll-Ul 
llAl'-SWUl•l::(I ' 1:,z.·1016 _, 

mk1>-X1ftn, S\\'..Sl68::VlC '" <'t\l~~)'!O " 0,\l(f(l.!.il {!.()(,ZO ' 

• 
ll,\P.S\\'Ol-11'.l ' 12-2--:016 ., ... ,1. <>-X'<lmo S'.\'.Sl08lQ)C '" .,o,~JO}(r " OOO!lJO ooolo ' IIAP.~wr,:.J:lil ' 1!·1'2014 ~,. l'ho,-i SV.'41f.S!7U{) ~) ,o_o<»JlS lllL~\IS·~l) Ol'.l<JO:OU !/(,)0~ ' . 
IIAf'-SW<!!•I~• ' 121:--:01r, , •. ,. TlihM S',\'.Slf,ll;:7nl) oo:t ""'" l.-Ms·S!J ow.J,n, f).l)(IJO ' ' 
l!Al'.SWOl•121 m ll'1.!0l6 .,. -" SW..Sl660::0A (IUJO "''"" 

, Ul)OQ.100 uoo.<,(J,J' ' U.>J•.~ll.o:.121 n, IZ·Z'Nlr. ~·· nnnuni SW~t6W::?OA in ll.ll6 QOl)J'l'I'! 00):l(l/) ' llAl'-SWf•Z-121 m 1:,;~,1:tJl6 n"-·L C!IOl:r!o1111 SW..Sl6Ml;?OA OOM~ •U,OfJol!OO " 0600!0C• UW:0,/ ' II 61. l. 3 
nAP.swoz-m n, l!·Z>-::016 m,,J. Cl.-ornu1n1(Mal) SW.Sl660;!0A o 10 .;, 000100 " 11.(Kl(400 0()\l:\1)0 ' IIS\61:0l!,l-O) 
11,\l'.S\\Ol-lll rn u•n,m, lllll,1. l.ea.1 SW~tr,,:;o:))A OOI~ 0.0006U ' O<)O)(;Oi) !)O(>!,f,0 ' l!Sl61~1H.(l) 
l!At•.SW!l.!-m n, l!'!"Nlh ' Sdmw, S\\'-316611:'l'A (,(\_'1,/ 0.001.U ' 0,00110 11.0(J,li-'l ' 11Sl61!0Ul-OJ 
Jl,\f'.SWO!•IZI m );?,;l-'ZOJ6 .... ..-1. , .. S\\',$166\l::OA 0.11 -oooozoo " 0,l){Oj::()iJ 0.00!!00 ' U~!61:0IZV)l 
11.>J'.S\\ll!.rzt n, 12-1,:::,116 "" Met,'tll'r SW-Sl61t~,\ O(Jt)!<l •(l()(,<)1)3/li) " 0,W,N.~•11 om,,11•1 ' ll:\161:<ll2,I-O) 
IIAf'.S\1,)1!-l~I m 12':!'20!6 h"-1• Il=ni• S\l,'~68W}C uoow <00,~):)! " 0\>}1/::,J \l/l<)lt) ' IIS1MZOl~I-Ol 
U • .\P.$WO~l21 m 1;1,Zi·!Ol6 _, £ll,,,•\tcn,g., SW..s-J6SUIX' o,;o ,,o ono:w " 0.001))\! 0.0010 ' ll.'116\:?0llt-Ol 

,u,.,M•-···1 m ll·2':!0l~ ~, T,'>1,,.,., S\\'..Sl611!61)(" '" ,oo,;,oy, ,, 001)1):,J) 00,)IQ ' II ' rn lZ'2'WJ6 _, Xl<z><1uaJJ s11•-s1r, sWI{'" "' •l1J0))4l " ""'"" t>llll]O ' ' . '" 12':?12016 n .. ,t • mb.P.)(\!,n< S',\'-ll16S::O:,C" '" •C000l)$0 " 1)01)05\1 0.011!0 ' ' . '" lll'Nl6 ~, ,-..X,hno SW..Sl68:Yl'W " •Of.<lo)Jol " !)!1!)(1:11) 0(!)11) ' 
, 

' n, l!'l'1Q!6 " ' l'hew,t SW.Slli 8!7UD -;J •0,0r,(l,)'.16 l'lL~\ISSU ,,_M O,fl<J!Jl!) ' UAP.SW!l?-121 m 12-Zi!Ol6 =' ' ·- 5\IMll6S?l"UD 110!\ 11.000l~ JL.J,,\S·Sll U.00\ll'Jl 0.0010 ' . 
UAP-S\\~•.l-1::0 ' 1;:,z2016 ""' 

_, 
S\\'-Sll,(')::OA OOl•l "'"" ' 0000100 000"" ' II IIAl'-SWl,'-\::(1 ' 1!'l'10Jfi n,z,t. llllllhnl SW-3~660:)},\ 21> .... O(<OIW •l.W.VJO ' 1t.1J•.swo.1.1:,i ' l?•l-:0!6 ln>.·l. c,,,1m1,." SW.$1661.>::0A 0()1,\.\(! •0,000::,:.J " OOOO!!J,J O.lll.l:00 ' ' 11.\P,S\\OJ.l)l ' l?•:!.'.:1Jl6 ,~, C!~mntr,i(Moll SW-846V•20A I)]" .,.... ' 01)/~JlW QOOWII ' ' UA1•-sw,r.1.1;!1l ' 1::,·2-::01r. , ,. !.""'I S\\'"11460:>.'A OOI~ •IIOOMO() " 0000,;r.o o.•»'.>'..<J ' ' l!Al'.SWUJ-1:?o) ' 1:,:,:;,016 =' Sdm.1111, SW..Sl6W:O.\ ,,,w 0.001'7." ' ()(!(\110 U.00500 ' 11Sl61::0l"!i-OI 

H.-IJ•.swr,),\::,J ' 1:::-:,·w1r, ~, S!h-.:, S\\'..Sll,(,(1::0.\ o I! <1)(>00!(,0 " /Jl!{'O)~) ~1)()!,(f(J ' us1,,1:012,-01 
11.~J'.S\\YJJ.\:,f ' l"!'l':?.Olh n,.,l. M•rn ~•.s~r.7l'.'M Qrm,1 •\l_t,,;,)l))(>" " ffJ)i),!O~)i) uoo,r.w ' IISMIM1~1.\ll 

H-32 



Highland, Add Pit De.:embu 2016, S~mpllnll Paa 

·,~~ 
. 

Qi.1,· Milytli:al .o.ifkln· '!:t'~iii;;tkm o;,t~~ 
.. 

'unlt.-.: ·:, ·.·Ar,aMi, , , 
.. 

::La~~lotYli> &mni..10 ColJ.ciod 'Mt(hl)d ., LORP lttlU!l 0$.atu.lliloi:'. .:Umlt"·:- 'L'1111 ; ... 
IIAf'.SWllJ.l:V ' 1z-::r.01r, ... 11"'1tffl0 SW-1H65:mc l!(l(ll(> •,JlO;o::,J " (>1)(10::0 (>,0,110 ' USl(,J:01:-1-01 
IIAP-S\\"IJJ.1::0 ' 1:1z,;QJf, 1!11!;·1. Elh\1kn,.,-,. SW-lll68Y,OC w:1, ~0(":l\l.\ll " OMOJ<.> OIJOJO ' IISIMZOJ:l~)I 
H,\J>.S\l,'OJ,l:O N 1z.·::.·:ou, ' r,,lti.,., SW-lttf,1!,Y,}(; " <.00()0::,:0 ,, oocm::,, 110010 ' I SIM::im.1..i1 
H.-\J'.SWOJ.1::0 ' IZ.1'101f. ll't--1, Xl<n<!1<1>ll SW4168:W(' " ,Q,1))0.l'J " Q,OO(IJ'! (>IJ,:IJO ' 11srr,1:01z-1-01 
U,\J>.$\\"IJJ.1::0 ' 1:,.::,·:ou, n111.·L 111&:1»X1!011r 5\l',lfl68U,QC '" ~».!•l<J'ill " U,0005') 0,00::() ' l1SMIZQIZl~)I 
tl,\P.SWoJ.JZ,f ' 1::::·:,w, llllt·I. ""x r .. ,. SW,Slf, 8::r',OC '" •cO!>l'JO:,O " 0000.~ ll OOIO ' IISMIZ\11:!-MI 
IIAl'-S\\TIJ.l:),J ' 1z.~::,,11, "" !'hon.II ~'V,'416 8:!,Dll ! .. l >IJJ)(>J(l.'(j Wt.~\fs:SD O!J<.¥/i)JI, O.llllOll ' IISIMZOl~-1-0I 
UAl'•SW<!'-1::,J ' 1:,:w1i; " ,. -•~ t,'V,'-1!168:itlll vo:1 0,l)Ol)!lf !L•M~:~ll l)OO()(Jll (l_(MJIO ' I SMl~l!l~•I 
U,\l•-t1,VJ!i,l'1l ' lltl0-:01/, ,,, 'f«.d Jitid>Y•I .,,i,_4, S\t:J10(' ss ,,. ,., '"" ' llS16l~"-'~J.IO 
IIAf'.tl,\0/;,l:D N lk\Q/1111~ -· N"""' SW-816,:.0::,,1,\ <"ll0 0.00-,111)1 ' Q,oo,llOO ,,oo~.., 

' • HAl'.JJNl6•1:0 ' ll:)l),'.!QJ6 -· l1,11mn, sWJ:H66/J::,.l,', ~o •lO-:--U 00,Jl\•:f ,,.i,0500 ' JIAP-IJMl!i•lltl N /liYJ.'::,:0)6 n,,,J. """"''"" SW.$1660:>M l)(M)jli •'l)O(•;r,:oo " o.m-i,.r:oo OW,00 ' " UAP.1_1,V~.I!~ ' U.Jtl,'-'ll6 ... Chlooo10,1\!,1J1lJ SW-316.-..l::O,\ OIi/ ·U,l)!i(>i!•J " !!(1001(:.) 00()1,1() ' " fl,\l'.tlN'6-110 ' 11,3\1(11:111> =•· ... ~ sv•~l66<J::..1A O•ll.~ ,11,000n,~J " 01)!~16(MJ o,,;,;>.\OOJ ' " ltAP-1.1,\06.1:U ' 1111w:,:,1t ,~, ~ .. ,, .. , sw~1tro:,.,,\ "" .,000110 ,, 000110 0,00.'iOO ' J1SIGl::OO~J.10 
U,\P--l',\06•1:o ' H,3\l,Z,.)16 .. , Sdl-n sW~'t-161,,0Z,J,\ O ll <Ol)(M)!"l " 1)1)1)',l~!I() (lt)l)'il)] ' )JStM!OoJ-:'J.IO 
l!Al'.U.\(>(,.L)O ' l].'J,J.-'.!QJ6 •.. , Mm~"" S\1'·•1Wi7110A 0.001</ ,to.QO!)(l_"ll•o " O.!k)(/0:l!)O ooon:w ' IISJ~t:oo~J.10 
lt,\l'-I.IA06,l!<l ' ll/,\o'::016 ,. !\kr,,,.._. SW.$167~10,\ 000:0 •(J(,00().ltl~ " (Jl.ll),JP.100 o.1!00:r,o ' IISl61~:'J,10 
1f,\l'.1/N)6.Jl0 ' 11•:\ol•:2')1(, =•· l)on,one SW.8{6$!/,tlC or~Ho ·~~ 0,l)(JQ::0 !H)()IO ' IISMl!Qr):'J-10 
1llll'.Ji,\1J1,.1:o ' J}.-:1,).,::,)]6 m:1L Ellllltti""'" sW-111611'::G<lC o::u •:OOHO_J.O " 0,000)!) omrn ' I Sl61Z007:',.IO 
)l,\P,lJ,\l)(;,1::0 ' Jl/].(Ji2(1J6 m,,J. 

, __ 
SW,8168::,;,,c '" ,·ooor,::,:, " ·-~ 00010 ' U,\P,U,W,;.IIO ' l],].(Jc!,IJ~ =•· X•kno(Moll SW416i:,',()(' '" ~l)O!l-0.l!°J " 0000,)/) (HlOIIJ ' fl • .\P.U..V'6•110 ' lkl<J-:<JI/> " ' •• X -J,n, sW-8168~}{- '" •!H!P)5!J " O,MD'ilJ 1)00~) ' HAl'-U,\M.l:M ' lli.\0'2016 ,. ""x 1cn~ SW,S16816<X: '" ~o,x,o,~ " 0,000:IO 0.0010 ' U,\N!,\!>6,t:o ' l!,].(J/1,ll6 ... n,..,.,i 5\\'.SIGll'Zl~I) ~-' •c><JO!)OU liJL~\ls·:;.1l OJ}(l!.~);I.S O&JO~J ' UAf>~J.',1)6.110 ' IUJ,'.!!116 -·· P-.lldu>o %'4168ZlOD OO!l '""' JL.\tsSD OOl~JO."J 000)10 ' UAP,ll,\06,$!'3 ' 11.'lo'WM _, ~ulfal~ SW~l690!<\A NS m., 000 Z.Y.I ' lt,\P.tJ.\1!1°12-0 ' Jj.;J(J/1!'!16 .. , 't«oldi•S<>l1"'1•"'1& ~IHIOC :--s "~ ~(NJ '"" ' ' HAP.t'AIO.l!~ ' \VJQ·:016 " ' """"' SW.!!1660::,JA Olll<I 0.007J~ 00001•~! ,i_t,.lYJJ ' ' HAl'-l!Ato.J!O ' IJ.'.\l.l,:016 _, llonum SW.!!1660:!0A '" , ... 1)~'(1190 1),00'.,\)0 ' ' U.\P,t'All!,I?•> ' lkl<F:!!116 ... ("a.Jnoun1 SW--1116,-,rZ<..lA f•OOl(l <(ll)il()?(J() " oono:oo <)11',l;:,i<J ' IIS!61~~J.II 

fl,\P.\JAHI--HO ' 11•3').•'!016 -· Cl:rnuiun1UW..il) SW--IJl(,(,O;'OA O.lO 0.0161 OOOQ.ltilJ l).':<)~Jl ' !IS161;?00~:',.ll 

H,\P--1.iAlO.JZO ' 11/.\1.l,:016 " ' ..... SW--IJl~60:!oA l!<H! 0.00~ ,~, li,OJ!,00 ' JISl611W7J.II 

IIAP~.'Al<H?O ' IJ,3\1111Jl6 ' -~· SW~M,-,):,.JA 01)~ Q(!(!(,6! 1:u.n11 or,olln U<l<J!,{MJ ' ltSMJ;:.;.nJ..11 

UAP.t'AlH-1?0 ' ll<l!J,'!OJ~ n..,I. s,hn S\l'..,'Jl(,6'J;'OA !Jl:l •U U,.).J1(;j " 01)(1()4((1 O.fP.\l)fJ ' IISMl?,;oJJ.11 

U.\l'.tJAIU--1!<1 ' 11/}!/f.:1!)16 =•· .\lef<IIJ\" sW-<U67170A O.O(l?O <OOO!)(IJUIJ " U.(l(MJO)OO l)_\)(l<!W(J ' IISl~l::W7J,l l 
fl.\J1-l!AJ!J,l?0 ' 11,JIJ/:,")16 =• Mt1 SW--1116117;1,\ 1)1),}:0 ·0\)()l)Q_IIJO " f•(•)(JI)~ ooim,;,:, ' \1Sl61!0o}'J.11 

IIAl'.\lAl•J.I:0 ' IJ.')'J';)J]6 " ' •== 5\l',!J.l6 8::G<)C 0.(M).10 cu l)_(N)O.);> OMIU ' USl~l::007.1-11 
UAP-1.lMn.j?,J ' IEl!!i:!0]6 =•· "' lb<n><r" S\\'.Sl6llY,QC ll,711 <OOOOll! " 0.000.."J o.ocito ' 115Ml:007l•l 
UAl'-1.!.\IU•l!O ' ll,X,iZ<.116 ·~· '•= SW•9l6ll:,;,}{: '" <1)(,00:,,) " 1,000::.-, tHJ'Jll/ ' US161~~J.JI 

ftAP.1-!AIU.\?O ' IJ.'.l<)c:m~ -,. xt.,,.u,u!J SW•Sl6B~)C' '" ,,01,,0:iu " Ol•ltl:loJ t1t1<1Ut ' l!Sl~l:.'007J.ll 
11:\P-CAIO.J?,) ' IJ/JU,2tlJ6 _, m.1a ... ,-: Imo s\\'~168::G!)C '" •·O.tl!10'il! " <J,OOOS<> Ol!O~O ' IJSl61:::,,,rJ.ll 
llAl'-1.!AJfJ.J?i) ' IJ,J<V2'Jl6 ~· ,,x1hm sw--1116s~mc ,,, ,o,~~J3'J " l)oJ')(rJo:, ~<))IQ ' I SMIZ00/:1-ll 
U•\N!AIO•I!~ ' 11.JW:Olf, ""'-•t. l>ba,,i S\\'..,"ll68:!700 " •O,ll<;l')035 l'Jl...,"SSIJ l>f)OOO~~ l)(,U():,0 ' 11sMJ19'J7J.J r 

H-33 



IUgld,nd• Acid Pi'I D«ember2016Sunplrn11 Data 

-~~!" 0.-J•' 
,,, 

,Alpa~ciil fi1i1 o;;;;;;i•J;;iio~ 't1!1Utlon ' ,}Wf.da Stmi:ikllD Collecad Unilai MiithOd LORP ..... 11 Dlll•CkleliffH 'Limit:. fi(:(o? ;ub0tato1Y!0 · 
1/Af'•liAlU•l~O ' lliJl),:OlJ6 ~, l')Tlilin, S'\\'-$16 ~2i00 oo:~ 0.01~ JL•M$•Sll Q<~l<JIS \l,O,)jQ ' IIS16\~l)(l~_\..IJ 
UAl'.11All!•l10 ' U.'J0!'20J/, .. , s,~f.11, SW~l6Y.l56A :,;r, uoo wu :so w IIS\1>12•l<f":l--ll 
ICN'.UAll,l:u ' 1:,'J,:Ol6 -·• T",1,~.,.,z,,,_1,,>11,t, :,>,JHMC- :,;s 1,~ IHll ,., 

'"' ' IISlM:<.10~.J..lS 
UAf'-l'All·l~J ' 12•\r:lOlf, ~,, ,llfflll< sw.str,r.o;:,_," OUl•J 0.111°" Jl·IU 00{l0)ll"1 1HV•~J ' II llAl'-1.1.~11-IZO N IZ'l1ZOlf, n,z,t U;11mm S\\'.$1660:!0,\ w cm~ U,\-.Jl\'ll !l,f,05,0tJ ' HAfq!All•IW ' l~l~lr, _, 1',1dmiS1m S\\'.Slf,fh!OA <101Ho o.~ Jl•lll l)fj(>t);:,'!O !)(l<l:!Ot) ' ' 11,\P.tlAll-l)O N 12..i1:w1~ n'!!,-1, (1\1<"<1~1•11(1<1oll :;w.su,r,11::0,, "" o.mn Jl,tl) Qll(•llO.l QO,,l.~") ' ' HAP-IIAll·l20 ' IZ'l•WH; m ' l.~o.l !>'V,'./Hr,6':;:,:>A OUI~ 0.Q(ll';l. JHll QOr,o(,(l(t !l.00~ ' ll,\P-tlAll•\;:-o N 1;:,-11::-01r, m·l. Sdt111-.i, sw,,~~ M•!OJA <,o),'1/J ow)~~ t:11.Cf'I\.IUI f.)00110 <I00!,00 ' IIS1M!!J!)7'.IS 
UAP.tlAtl•l!O N 12'1,:0J(, " ' ~\'ti :;W.S"/',Q:0,~\ o I~ •0.i"l(l!(•J ,, OJ,s)(+!OO <J1¥1SO,.) ' ll!il6l:,'I0~.1-1s 
l!Al'-t!All-110 ' 1:,1,:01~ ' 

,, Mun~· )l\\',$467t,'!J,\ on,r..o •or~~JUJ\>O ' 11,IX)ojQJ/JU OOl)<JZW ' IISl61~)7'.1-\S 
H,\NIAll•l:O N 1~'1'1016 . ,, Mtt<UI S.\\'.S16 7470A Ot!<l:U •·o,\oolJ.lllO " OOOIO)oO o,wv:oo ' IIS16l!OO~J-I~ 
ltAl'.J.'All•IZQ ' U·l.z<ll~ .. , l)cntmo 

II 
!l()IJ\ll " IHn ()0!(1 !>.I\> j(~I USl~l!O(l7).IS 

UAf'-tlAll•lltl ' 11'1•-ZOJ/, _, Elb\lknz"'" ,~ •0,00_..,l " \/.\JOJ() HQW '" l!SlM]{~lJ'J .. Jj 

JIA!'-l1Al1•1~) N ,~·i,:oir. _, T,,t.,.r,o . " """ Jl,m ooo:u OOIO ,, 115161~:')-IS 
11,\P.l1,\l1•120 ' JHr.lOJf, h~l, x1.,..,u,tu11 . ,,, O.I.IJ7 Jl-m ,u-no OOIO '" 115141~~'.1-IS 
ltAP-tJ .. \11-1!\l N ll'l•lilJI, n,r.-1. mk ~x ltlor " O,IIJ7 Jl.fll ,ru¼ IJ!):,0 " 11s161:oo~J-IS 
11,\P-tiAll,l::-ll N l!/ViUJ6 

_,_ 
o--)Mmo ,, •O,slO)O ,, 1)00)0 0010 '" l!SIGl!oo~).IS 

IJAf'.[l,\ll•IN ' lllt:wir, ... """ u cooe 11,•MSi:IIUD oU,lQ18 (•f~ll'l ' IISIGIZW~'.1-lS 
IIAl'-tl.-\lJ.ll\l ' 1:,·1,zou, """'· ~, .... !10:-1 0.018 JL.~ISSll •)0001~ ll\•1H ' IIS16\ll)(f1~15 
11.-U'-tlAll•l!ll ' ll'lt!Ol(, ,. SU!Ctt ' ss ""' 11.m '"" 

,, '" IIS161::007J•ll 
UAP·IJAll•nf m l?-J.'Z(ljt, Riatl, T,~31<1,,,,.,h-..xt,.-,M, $\[~~~{" :,:s uoo it-m ,(,:, '"' ' IISl6l!Ol)~).\6 
1/ • .\P-l'All-~I n, ll'l,1iJl6 '" ·-· SW.$~61,ll;?(I,-\ 001•) O.OllO JI-FD UOOll-1()0 l).IX,~ ' IISIMlOO~:l--16 
UAl'.tl,\ll-l!l n, ll'll:Ol(, -, llari11n, SW.Sl6W!OA :z.i, ""'" 1)00l9<l 000.~ ' IIS\61:00H•IG 
U,\l'-IJ,\ll•l::-1 m 1!·1·"./Qll, =·· C1•.lno111, SW-Slf,60::,J,\ QU,Jj{l ·- !Hll o•l<Jf•lW QOt):?I)) ' 115161!0!)~}.16 
IVJ'.FAll•nt m 11 f,'l(lj(, ' ' l-1aulmllll1Clmd\ S\\'-Slr. lol)X,,\ o 10 O.Ol~l ll•FD 0000!''-' I)_(,)~ ' IISl61!<o!J7J-16 
11.-U',tJAll,lll ru llllZOJr, ' 

,..., S\\'..'Sl6(,0~A 0.01.\ 0.0116 Jl•fl) ,.-,, O\l(!:\OI) ' IIS161::00~J.tG 
11,\l',l!AIJ.!!l n, llt,l\116 ' ,. s.i.,.,..,, SW.S-166')~),\ f/(1:',,) 0!)(1W, uu~:cu,llll 0(>011" .,,.,w:, 

' 

• 
JIAP-l!Alt-111 m 11·1,1016 

m ' 
sd,-.. S\\'-'11~ 6!JX,A <Ill •O.<,OOl(>O " oOOlll<J 1).1)\\!,,)IJ ' ltAl'--llA\l•lll m 12-'11:01~ 

_, .\1<1c.r,.· SW.Sl6il7lJA ooow ,oc,,Xl.lo<l " 00\lt)O)Oo 0-"0ll!i!O ' • 
11,\1',IIAll,l!I '" 12'1-'!016 ' Mu,'tllY S\\'.Sl67f:1),\ (>Ol)lo) '0"'-010}(\{! " !)(l<JoJ/1.Vl<l OOlll)!/•J ' • 
ll.'ol'-l'All-1~1 n, ll'l•!Olf, " ' Bau""• S\\'..Sl6SZW(' 0[11.)_IO " lHll "~ IJ 1U ,,,i ' IIAl'-l.'All-121 OU ll'Jll0!6 ""c'L at~ih:n.1- SW-3-168::WC 0,;'l) •.O.c<JJ-t• " 0,00:lu Q.olo " • 
11,\P.IJ,\ll,lll "' 1~·no1,; ,., T.-.1,.,,., SW-Sl6 s::mc 1!1 MP JH1> o.ro:co OQ]O '" 111 zo,J 

!IAP--l'.'oll•l11 m ll'l•1016 ..... 1. X !.,..(!<:toll su•,~6 s:u,c " "" ll-m U.OOJ-t> fJOl!l '" USl6lli)O''.l--16 
]IAl'--lTAll•l!! ru ll'Jf.:016 -·1. m& ,... SINl,lf,S~C '" .,, Jt•!lJ u.ooso O.O!(J " HSIGl;:o<Fl 0 \6 
lt.\l'-1.'Atl,lll '" \:?,1,101r, ,., <>-Xfl"'" S\\'~168::,,0-,C " •QO,)J\I " or•1J11 0010 '" llSM!~)\)U .. f6 
!IN'·l!All-l!I m l!•l•-::Ol6 nll!.·l. Pbcn.~ SW.,"116 Sl7H{) " ,.= JJ..MS'SD.fT.I U,lloJO~S 00,1:0 " IISl61::007.1--l~ 
I/.-\P-l;A11-1?1 ru l!/1'1016 =• P.TIWI• SW.S:16 Sl70D OJl~j "'-" /L-MS•SO l)lll'O'.'O UJllO " HSl61:W7J-16 
11.W-l.'All•l~I n, 1:,u:01~ ,., Sn!f;at SW~l69'l.lGA ss 1700 IMll tm, "'' ~),/ IISMIZOO::'J-1~ 
!IAl'•l'Al!-l!O ' ll'l,Z<l16 ' Tfl.!t!,..,_-,lrn1,..,t,J, 5.'\1HIDC :,;s u~ S!•J 1<)0 ' IISU\~u,FJ-11 
HAl'-t.'Al:?-l?•l ' 1?+'101G IJU.,J. A1sau, S\\'..'S-{61,(1~-'- OUIQ o.112r9 0000100 f/.\10500 ' IIS\Mloo7'.1-ll 
ll,IJ'-l!Al1•\:o ' 1:!.·10llr, ,., ll,m,., sw.sir,W::i)A 21, """ 0(1(11\00 U•»~-"1 ' IISMl:«i7J..1l 
f!Af>-tiAl2•1;:ll N 1-:,1,-::,n~ -,. c.im;,.,, S\\'-316GO"!(I,\ OO<l\U '·"""" ' 00,)(,=,,:,, uo.,;:o,:, ' 11Slt1~t~FJ.II 

H-34 



11\Shltnd< Add Pft December 2016 Sampl!ng Oata 

'' 

sainplf! l!-iJti': 
' M,'lyili:al ' 

1>11~'1.0ri ·ci~1htion 'Dllu1.to·n 
81mn!GIO ,.,,. cotloctod :Unlt1'.: ...... Millhod LORP·. Jk'llllt i:>olaQulttll-, Unit;' Limit; Fldof' ,L1boiatOiY10 

Jl,u>-t;AJZ-1:u ' 1:?dr.:oir. .. ,. 0rn,.,.,,\!<1al) SW-lH6 61);:,.1,>, \),10 (1.0169 o,wo1o:i<1 Q,f,'J .... )) ' IISIGJWr:O.Jl 
UAJ•.U,\l:?-110 ' 1:<lilll!S n~L "·' Sll'-lll6(>(1"°,\ oor, O;OOJ") ' l!0006l<.l o,r)IJYXJ ' IIS161~)7J..U 
lla\N!Al:?-1:?U ' l~'lr:;116 _,,. 

Sd<1"'"'l sw~~l6t,,l::OA U!U'I u!J<•~-"'i l/11-t\'fl.lUI UOIJIIO 01)(.>¼o) ' HSJfil:?('07).1,i 
ltAP-VAl~•l:?O ' J:?·l,ZOlr. "" S,hu SW-lllG(,l~),\ OIZ •0,1}()1):0') " 9or>1J:W l)(i,_)_',O,) ' IISMJ:foQ':'.1-ll 
IU.l'-UAIZ-1:?0 ' 11'i'Wl6 " ' Mt11-ur1' SU'-lH~ 71illA 0.'-'.1:1, •o_Q<J,1nJ.t,o ,, 0.00,1\lJUO om:mw ' IIMMNOJ;_J..11 
lt,\NJ,\l~-1::0 ' t:?ilr:?Blr. ~"/. ,\(<f(l~y SW-lll6 ~HtlA 0!~120 -·oOO)O)OU '" UO,,l<lull;u o,mo;t.a11 ' HSIGl:-007.l-H 
flAP,t!M;-1::0 ' Pl'lOl~ n'!l-1, llm,mo SW-lll~8:,;;,C OOl).lll " '"" 0 ]I) M IISIGJ:oo~.1-H 
HAP.J.Hl:?-120 ' ,:,1,w1r, .. , " ' .. SW-lU68!1\0(" f/7°\l ,.,>00'.\30 " O.O<lJ(> ll-010 " IIS161~1'.'J..ll 
ltAP<!IAl2•1Zo ' 12'11ZOl6 " ,. T•~»<"" SW,SIGS::t.OC ,, UD16 000:0 0010 " HSl61ZO<JH-H 
lfAP-F,\1:0 1::0 ' )?,1/1016 '"' ;,: t....:.H<1all 5W-816 $::WC '" '" OJ~).10 0010 '" IISJGJ~09".J..l I 
lUP-liAll-110 ' 1:11,;.01~ ~, m& .·1..., SW-316 8::t~JC '" .,, O.(•Ll(I 01)~) '" IIS!M:,>OiJ..U 
IIAJ>.l.!,\l!•IZO ' l~'J,ZOIG ,. <>-X•h.TI~ SW.8-f6&=,s,)t' '" •tH\olll> " 000)0 0010 '" /1Sl6IZOO:'.l.t1 
IIAP-t,,112•1!0 ' 1!·171.lll, ~, l'ho1•4 SW-ll-168l~ill) '1.l 0.017 lt•MS.·:lf> O(lo)C~'? fl/jl)~J " IIS16)::0,f:')-H 
IIAl'.t'.,tZ-11.0 ' i:?'li::OJr, " ' l')dilWt ~'1.\'-!116 8Z7ot1 !1,0:1 O;)"' JL-MS,~!l 110,),), 111,;:i; " IISlM~1,f.'J..ll 
11,\P.J.J,\lZ•l::U ' 1!,1.-:016 ,. swr.r~ S\\'-8469,JS/;,\ ss ,., 1,1.0 ;.~o '" IISl61'.!00~.J..U 
11,\P.lt,\ll•l!O ' 11il.'!OJI, H&L T<1aldl&.~,,:.t._,M, S\ll;\.10<"' :-s I~ !,.1)1) l<)O ' llSIGl:?l/07J..I! 
lt!li'-li,\tl-110 ' l!'E•l-OJr, .. , ,\r>,<lU<; sw.:ur,w::,J,\ 001,J o,ro OO<lOIOO o.w~ ' IISMIZ('F'-1! 
H,\P.J.IAll,l!O ' l!'J/!016 --·1- llonun, .Sll'-!{6(,(1:)J,\ 1.1) 11,.76' 00019'1 oo,;,.'IOO ' IISl61::W:').t! 
11,\P.tJ,\ll-l::0 ' l!lt2')11, 1112-1. Cn.ln~'"'' SW-lll6W~A fH))l!l (l.OltH Ol)<)J;?l'.1 000::0,J ' USl61ZlWJ:'J..l~ 
IIAl'<!I, ll•U\l ' ll'l•!Ol6 l[)j\,I, nw,'<IO!OO(l<Calf SW-111~¼::0A o.lO ,uu Ol)!)ll'/IJ O.f,(l;',l)o) ' IISl612<X17"l--ll 
HAl'-ll.\tl•l::O ' ll'l,!016 11,,..i. ,~, SW-81660:':IJ,\ UOI~ o,tll~I ' 0003'..'1! Ol.o:?.W ' JIS161:«n.!! 
U,\P-l'AU-\20 ' l!J,'2,}I(, ~·- Sd.,.,.., SW-lW,6'l~A l)!J,',Q unnJ uoouo \l.00~,) ' )ISIM:,:,0:'.'-1! 
U.-•J•.tJAll-120 ' l!'l,:!016 .. , Sd,u SW..Sl&60XIA 1).11 ·O,OU-)21>:> " 0000~,J o.,~)W> ' USl61:?007.1-11 
11,\P.J.1.\ll•l::U ' J!'l,-::016 ' ' MtWll .S\\'-8l6i-170.\ 000!0 Ol.OOOJfill ' 01.WO)/lO 0.000!\J(J ' IIS161~-l-ll 
U,\l',U.\tl•l!O ' 1!·1':!011, m,,.1. M«,11J't' SW..Sl61l~,\ OlNJ!<1 OilOl)l611 ' 0(1,;<JQl/JQ OOIJol:!l/lJ ' Iii 11.-\NIAll-1!0 ' 1:'c'l,201~ 11~1. llmrm• sw~~1~t=wc u.!l\\50 '" U\111) o.z.i "' ll,\P-l!All,120 ' ll'IIZOJ6 -, EOn·lt.;tu""' sw-1116 s:!60<: o.70 ,o.OO.l(l " 01)1.1..\0 0.010 '" U.\N,1,\11-LlO ' l~Jc10J6 "'L Toi'-"'"' SW,$16a:?FA' '" •ro• !)l)O~ 0<)10 '" !IAl'--l',\11-lZO ' 1!·J•!O!~ ' X lent !<1al! S\\'-llt~S~lC "' 11,1! O,o,l_l<) UJ)]O '" ' U.-\1'.J.!,\l/.l!O ' l!llr.?OLG " ' m&.i,.X,ltllO Sl\'.1l,l6SZ(;(K: '" .,, O.W50 0.0.:0 '" IISlt,1~')-1~ 
HAP-IJ,\ll•IZO ' i!-lc:ll.llf, n~·L ,,._;,;,1..,. sw,s1r,s;:.,,1e "" .,,oo.v, " b,o,l.k• biJJO '" USl61,!U,l7).I! 
IIAI'•l'All--1!0 ' IH•loll~ -· """" 5\\'.Jl-16ft::-l(ll) " o.ou JL-M:HD O\>,°" <\O!Jjl " ll5161NOH-1! 
11,\P,CAJI-IZO ' 1:l.'Jr.?Ol6 .. ' l'nidln• 5\\'-ll-16S270D 00:1 •u ll,MS,SD O.'-'-.>o'G O.!l:?I " IISIMZ<.o.m.J::! 
II.-\J>-t!,\11-1!0 ' t!-'l,::!OM ~, suu"'~ SW..slG~y;,\ ss ·~ 1,w, ''" '" IISIGJZ,.)(IH•I! 
11Al'4'Al5-llq ' 11·30'::016 " ' T,fal.<.b.m~,"<U«-!id< Sll:?W>C XS J:O ~(~l '"" ' IES161Z007J-ll3 
U.>J'-t:AIS-1:?ll ' 11.'3'!.~16 o,u:I. -"'-' :S\\'..S~6l,01\l,\ O!llO O.lllH 000010,,, o.w~•J ' IISlM:?toJ?J.ot 
IIAl'-l!A1$.l!O ' lf,:i,J.,;:eylG ~, n .. ,.,~1 SW-lllGfM:':IJ,\ H, a.tm! 1,001w <)U(I~> ' IISJGJ::;.:..i'~-00 
IIJJ'-l'.Al-'i--ll<l ' \!,'.l•J'::0:,Jr, _, -- su·..s1r,1S<J~-' O.Oll.10 ,o,OOJ:(,o " lH)OO~,:J r!.OV:::00 ' IISMl::..-.:17.l-Ull 
H.>J'-t:A15-I~ ' 11!3'!,::016 h,._,L ci.,..,.,.,,1r.-1al1 SW..Sl6W.:OA <).!ti ·O,\lOOlO(J " 0000!(>.• O,X,.%<) ' ll.SL61):>0~.4>ll 
l!Al'-IJAIS-1!0 ' 11,YL':,Jl6 ""' "" :SW-81(,v)::'.I)/\ Ohl~ •U\~)(),\!~I " O(>l•lt)•)(J ,1w~1 1 USJGl~i073.«! 
JIAJ>.11,\l.'-l:O ' tF,JoJ,~I~ Hla!.·"L Sd<,11,ni SU'-816(,()::.J,\ o,>~ ,011'.lllU Ii O<>Hl<l ~.,)(I») ' IIS16J;?007).()8 
llAP.J.!,\l~-1::0 ' JVJ<.i,:!IJJ6 n ... ,1. ,,,,. S\\'..Sl6W::OA o I! ,orlOO::O'.I " t•owzw .0.00~ ' IISMl:<!!.)73-0ll 
HAN!.1.l~L!O ' IJ,:i,J::S)J6 •<L M•"'"" SW-1116 717'\lA Ol•lZO ·Ol;•!<J-OJ.nu " O(IQ,J-0}!") (•J»~)!(>c) ' 115161:.'007)-\l!I 
IIAP--1).\1<.ll•J " l!,)lt,~116 ' M•« SU'~l67HOA g,00:'0 ,01-,;-.~_,)lm " ooc;!(l}!I(! l)O(lo>:(,O ' USM1Z007Yl8 

H-35 



Hli!hland• Add PII December2016 Sampllna Dala 

$~~ Da,if'.· ' A#!Yil~I ~i~i1;6 a~iii;tlii.ri D!lµlkiri· 
Slf!IDltlD Colltetflt Unllti. Anmi.io Mtthod., LORP Rosul! 0et111Qualillor Jhtt· tmu ~lldoi llbol'Jlonill> ·, 

Jl,\P-IJAl5"-l!Q ' 1l,'Jo)C;?.1)lb nll',1, ll<nt..,. sw~'!-168:tllc IJ.00$<J 4H1JO::<l " <)<))'!::<! vm10 ' IISIGl!\IIP.l-'!'11 

FIAP,1/Als.l:o ' ll-'J<J-'2016 ""'t. Bh)lb:tt1nr sw..s16 a1;~_1c O'.ll --._oooWJll " lHllml<) O,OOl!J ' HSIMM7.J..00 

tlAl'-IJAl$.l:o ' 11-',l<l,;:,.>16 ,,, T<itl<UC SW-3168:'l<lC '" -,Q<J!)O;?u " OOIW!<I OOl>IO ' ltSlM:'w~J.itS 

IIAl'-l'AIH:<J ' \J.'),).~J6 m,.1. Xlrn<tMalJ SW.Si6ll:t,ot· "" -·Oif!0:11) " \!,00,)JO 00010 ' 11Slr.l:007J.(1'$ 

ll,\11-l!AL\-l:\l ' 11,J<Jo':!Ol6 n,,,I, m&r,.X !mr S\l'.Sl6B160C "' •'0.tJIJOSil " OO<NJ,/J (100;0 ' HSL61100TJ.ll8 

IIANf.\l~,1:0 ' ltf)l,:0)16 na·l. ,-..x,u:ru1 SW.lllf.$:t;,X' '" ,.Ola!OW " 000\!!!l !JOl)IO ' HSl61Z007.Wll: 

Fl,\P-UAlq:1) ' H.'.\'l-::0Jl6 n"'l. pt,,,.~ SV.'-1116 sr;nri u ·0))000.\li l1Jt.~\1SS1) ')()()<.~J.'11, 0,0.">!j::<) ' USJ61~•Fl.llll 

IIA?.\!Al.'1-1:?\l ' 11,JoJ'2016 " 
,, n<linc sw.;i1r,3:mo UO!I ,U,OO:(),JJI l1JL-M~l\ll UO<JilQJl 0.001<> ' IIM611007J.-011 

11,\1'.UAIS•l:o ' 11.'JIJ,,:UJ/, nv.•1, S\df,i< SW-3~~!/0½A ss !'().~ '"' !.'1(1 ' l!SL 

!IAl'.t)Al~•l:o ' JI.JoJ,-:.)16 "'' Ttt:1ldi""-,h1>.l,,i,J< ~,1::14<)1: -ss "' ,,. 10(1 ' 11$1 
UAl'.JJAIG-120 ' 11,J<Ji~l6 -ce ,\rM:11!< SU'-3~6 f,IJ:!ll,\ !/1)1/f O~!lll ' \l,)()<Jl<IQ 1pl()_',(i(J ' ' UAJ'-UA16-J:,) ' 11.'.\lli:OM ..,.,1. ll<num S\\'-31(,111,::0.\ :o O,UI 000\W 000$1),) ' UAJ>-U,\l~•l:O ' 11,JO;-:.Jll, ""' 0•~•~1•H SW-Sl6fll;:,l,\ 000~0 .-o.(l(lll1(•/ " l)~(O'.l::((l QM::,,.l(l ' UAJ',1!.-\IG•l:O ' II-JoF1'l16 ,~, l1,r,.TJmllll!(M;J) Sl>.'-lllliW;!tlA 11,W •O,iiOOI(>) " Ofll~'-llll.> •J.W,'l(jO) ' 11~161Wr7J..O? 

HAl>-UAl6•1:o ' 11,J<1,:,:0l6 _, [..ta,I S\\'..Sl61h:!'JA OOI~ •(/()\)()t,ll() " •=- 000500 ' llSl611arJ.o-J 

U,\P.-l'.\lfi-110 ' ll·Yl~Jl6 111111. 54,1,i~um S\\'-3!66'1::<J,\ "~ •·1)(1"1\0 " Q,OQIJI) l)<(,Sf,/) ' IISIM:W:J.("J 

IIAl'.t'.\16-1:•J ' 11::1ov:i11r, ,. .. ,1. :S.l\tt SU'-31660:?l>A n ll •ll,OIKl1<lll " 000,1::,-;:, •1.WWJ ' IISIMW.>"":t-09 

HAl' 0llAl6,l:?ll ' ll'W:016 ,, M•m11· S\\'-31674?0.-\ 000:0 •'OOO!aO.l<•ll " QOOQU.100 \l.OO<W<) ' IISIGl~~J.\l9 

11Af'-VAl6•1!0 ' 11,J<)~IIG n,i:t Met1"Ul\' SW-114(,i-1:,;J ... u,,,:o <OOOOQ)(IO " Oll<J<JO:l<>O OQr•JZi(J ' IISl61:!w°'.')-<'J 

HAl'-IJAl6°l:o N ll-J•1,!<ol~ .. , ll11t1mo S\\'-lll6S:t;<JC 0,(o.))6 u {IQl\) "'" '"' IISl6IZl)l)>J.-O? 

IUJ>-IJAIG,l!u ' W.\IJ'2016 -,. lll~lb<n.<..., SW,Sl68:¼0I' O:'ll •U003(! ,, 
"""" l'OLO '" IIS!61:w'.'J.&'.I 

lt,\P-ll.\16,no ' 11,Jo)'Z!Jt~ -, M""r,o SW,SlGS:t,.\(' '" •-.JiJO::<) ,, 01,1:0 MJIIJ '" US!61:?IJQ7~.')') 

H.>J'-l'Al6-l20 ' ID•J,:,;Jl6 • ' X ltn<lh-tall SW•~1fi8Z"'1!' '" ••J.l>J:IO " O•)J.lU 1)1,lt) "" IISl6\200~J.IJ'J 

IIAP.\/,\16-1:?l.l ' ll'l'Y:?lll6 """''• 11>&0.XJ,.., SW,Sl6llY,,K' "" •O.OOSIJ " 0.00~0 ""~ '" IISl6lM7J-W 

lt,\P-0,\lr.,Ll-O ' ll,~l~ll6 ~, ,.._x lme SW•S{G~WW ,,, •,IH~l.1'J " ll0o)1\) 0010 '" IISl6l~'olJ7J-W 

II.-\P-l'Al6-ll0 ' 1k'W!<ol6 ,., ,_, SW.lll6U'OD 7 .. l o,Oll~ IL-\IS'S[) Q1)iJo)(IJj ,!(>JIJ::0 ' IISJ61Z((J'"J..ro 

IIAP-t!Al6•l!O ' l]/)o~J6 11~-1. "'1\dln<> SW-lll6S!i00 00!1 •=• Jl-MS•SO o,O<A'(lW 0.0UIO ' IISMl!(•rJ~ 

11 . .\l'· !,\16·110 ' I I '.'o!'!Ol6 • '"' SW-Sl690Y,,\ ·~ :::.tJ11 Sl~J '" llSl6l!f,.-J7J-'J') . ,., 2016 ' Percent mo1Mure D2H6 ' ,0, ' 161101 4 

HAP·S001-123 N U/;l/2016 .... l\fstmc SW-8466020A " 
,.,. 0.110 0.531 ' ii IIAP,S00l•ll3 N 12 2/2016 m AlseMC SW-8466020A " u, 0.110 0.531 ' • 

HAP-5001-!23 N U/1/2016 m !Unum SW-&466020A """ 
,,.. 0.0850 0.531 ' • 

HAP-SOOMH N Ull12016 m " ~,rum SW-846 6020A """ 
.,, 0.08!;-0 0.531 ' HAP·SOOMZl N U 2/2016 m Cldm!ltrn SW-846 6020A " <0.053 u 0.0530 0.531 ' ' HAP-SD01•123 N ll/2/2016 m Cadml\lrn SW,!466020A " <0.053 u 0.0530 0..531 ' ' HAP-SOOl-123 N " 1016 mt/~c Chtom1urn (Iola!) SW-846 6020A """" ''" o.im,o 0.531 ' HAP-SOOMH N U l 2016 ••• Chtomium lloUl! SW-846 6020A """" ''" 0.0960 0.53-1 ' HS16)20124--0S 

HAP·SOOl-123 N 2016 m lud SW,!46 6020A ""' 7.07 0,0SlO 0..531 ' HSJ6120124-0S 

HAMOOHH N U/112016 .... ·~· SW-846 6020A ""' 
,., 0.0530 0..531 ' 1-!$16120124-0S 

HAP,SOOl•lll N 11/2/2016 mt/<c S(lenlum SW-t46 6020A '" 0.388 J 0.190 0.531 ' HSl6l20JU-OS 

HAP·SDOl-123 N U/2/2016 mu~, Sekn1um SW.,,4!t6020A '" 
., .. ' 0.190 0..53-1 ' HS\6120124-0S 

HAP•SIXll-123 N " 2016 " '"'' SW.a.,166020A " <0.085 u o.osso ' ' ' HS16U0124-0S. 

H-36 



llll!hlamh Add Pf't D«eml:W!r2016Sampllng0au, 

Stinp~' ~,, 
' Afw;lyt!CI.)' ' ' ~:fi1n .~'i'~iion D!hitlO!J. ' 

:&imolofO Typo Colklmd """' AMl>/tt Milhod LORi> Re1111U O.ta Q.la~nor;. •,· U:1111 > . 'i.hltt - . F•clor '.1.ab(i,-tOaiiJD .' 
HAMOOl-lB N U l/lOl& 

it 
.... SW-34& 6020A ,, -<0.0$5 u o.oaso o.~J ' HS16120124-0S 

HAP,SOOl-lil N " 1016 "'"r,urv SW-3461411" ,., 0.0112 0.000590 0.00416 ' 1tS16llOlt4-0S 
ltAP-5001-113 " " 20l6 Meo:uiv SW.a-46 7471A ,, o.ou2 0.000590 0.oo.116 ' ltS161l0124-05 
HAP-5001-IH " " 2016 mt/kt 6en1ene SW-3468260:: " <0.00046 u 0.00046 0.0046 ' H$l6120124-05 
HAP· 001-lB N u lOI& m .. E11,y1nen1eM SW-846 8260:: '"" <0.000il4 u 0. 0.0046 ' HS16110U4-0S 
HAP-S001-12l " 12/2 2016 m Toluene SW-846 8260:: ""' <0.00055 u 000055 0.0046 ' HSl6120124-05 
HAMOOl-123 " 11 2/2016 m " »,-~ne (tQl~I) SW-846 8260:: "" <0.000\12 u .,,,,, 0.0046 ' HS161201U-05 
HAMOOH2l " 12 2 2016 m •• m&p•Xyaene SW-846 Ai60C -,,,, <0.00lS u 0.0015 o.oon ' HS16lt0l24-05 
HAP-5001-12.l " " 1016 .. c--)M,:ne SW-846 8260C: """ -<tl.00092 u .,,.,, 0,0046 ' HS16J10124-0S 
HAP-SDOI-U3 " " 1016 m .. Phenol SW-34681700 '"' <0.0013 u 0.0013 0.0071 ' HS16120124-05 

" • 001-12.l " u 20. m ' "' '" SW-....6 82100 " <0.0010 u 0.0010 0,0071 ' HS16120ll4-0S 
HAP-S002·120 " " 2016 M'¼ Percent molHure ASTM02216 NS 18.6 0.0100 0-0100 ' ltSl6120124--06 
HAP-5002-120 N 12 2/1016 m A11en1c SW-34E>6020A " 1-!lfl JHO 0.120 '·"' ' tl5161ZOl24-06 
HAM002-120 N " 201f, m .. Al~nlc SW-846601.0A " '·" ll·fO 0.120 0.5a7 ' HS16120 2Hl6 
HAP·SOOM20 " 12 1 2016 m Sarklm SW-$466020A ""' 

,,. ll•FO 0-0940 O.S87 ' HS16120124-06 
HAl'-SOOM20 " " 1016 m " 8,urum SW-M66020A ""' 

,,. ll•FO 0.00'40 0.587 ' HS161201N-06 
HAI'· DOl-120 

I 
m '< C-1dmtum SW-.!466020A " <0.0~ u 0.0590 0.587 ' 1!516110124-06 

HAP-SOOM20 " m b Oadmium SW"346 6020A " <0.059 u O.OS90 '·"' ' HS16l20124--06 
UAP-5002-120 " .... Chrom1urn{tot;1I) SW-346 6020A "'"' 

,,, 0.110 '·"' ' HS16ll0124-06 
HAP-5002-llO " m" ChtOmlumnou j SW-.!4&6020A ""' m O.llO o.~7 ' 1516120124 
HAMDOH20 N m • ~-· SW-$466020A "" 63> '""' 0.5-$7 ' HS16l2Ql24-06 
HAP-5002-120 N ~i leld SW-$46 6020A "' 

,,, O.OS!JO 0.587 ' II HAP-5002-120 N ~ S.:lanlum SW-$466020A '" OA93 , 0.210 0.587 , 
HAP-5002·120 " 12 1 2016 m Selenium SW-3466010A '" , ... , 0.210 '·"' , 
HAP-5002-120 " 12fU2016 m '< "'" SW-$466020A ,, 

'""' u 0.0340 '·"' , -06 
HAMOOZ-UO N " 2016 m • ..... SW-846 6020A " <0.0!.\4 u O.C840 o,su ' 

H!ilU20124: 

HAP·S002·120 " llt, '" m .. Merturv SW-$467411A ,., ,..,.,, fl•FO """" 0.00444 ' UAP-5002-120 " 12 2 2016 m .. Men:urv SW-&46 7471A ,., ,.,,,, 11-FO 0.000610 """" 
, 

HAP-5002-120 " m • hnu,ne SW-1146 8l60C " ~= u o.oooso o.ooso , HS16120124-06 
HAP.sooz.120 " W1vll>enu,ne 5W-11468260C: "" <0.00010 u 0.00070 0.0050 , HS16120tz4.()6 
ltAP-5002-110 " m •• Toluene SW-846 8260:: ""' <0.00060 u O.OOC60 0.0050 , HS16l20124-06 
HAP-SD02,HO " m K-/feneJtouO SW-84682f>OC ""' <0.0010 u 0.0010 o.ooso ' HS161Z0124.o6 
HAP-S002-120 N m m Xyfen, SW•6ol6 8260:: "" <0.0016 u 0.0016 0.010 , HS161201Z4-06 
HAMOO<M20 N m o•Xy!ene SW-846 8260: "'" <0.0010 u 0.0010 o.ooso ' HS16120114-06 
HAP·S002-120 " m , Phenol SW-11468Z100 '"' <0.0014 u 0.0014 0.0081 ' HS16120124-06 
HAP-5002•12D " m ld,ne SW.a.1682100 " <0.0011 u 0.0011 o.ooa1 , HS16l2D124.()6 
HAP-S002·12l " W,% Ptro,nt "'°"lure ASTM02216 "' , .. 0.0100 0.0100 , HS16120114-07 
HAP-S002•121 " 12 2 2016 m Af~nl~ SW.a-46 f>020A " 

.,, n-ro o.uo O.S90 , HS161l0l24-07 
HAP-5002-121 " !2/2/2016 m • Alstntt SW-846 6020A " 

.,, J!.fO 0.!2D 0.590 , HS16120124-07 
ttAP-5002·111 " 12/ll2016 m B,mum SW-3466020A ""' "" J!-t-0 0.0040 o.m ' HS16l20124-07 
HAP-5002-121 " "' "' m • BuhJm SW-846 601.0A ""' ... , JHO 0.00~(1 0.590 ' HSl6120124-01 
HAP-5002·121 " 12/2/2016 m C•dm!llm SW-3466020A " <0.0S90 u 0.0590 0.590 ' HSlijl20124-01 
HAP-5002-121 " U/2/2016 -·~ Cidm,um SW-346 6020A " <D.0590 u 0.0590 o.m , H516120124--07 
HAM002·121 " 12/'1201& m~fkt Chromium (lout SW 460020A "'" 4.13 0.110 0.590 ' HS16120114-01 

H-37 



ll!@;hland, Add Pil Dos ember 2016 S1mpllng Dau, 

~!fll<iii_l '. 
. .· .,:n·~o ·a~iJiiii.~n-s:!.~ ~I• 

U1111i/ JIMMi, 
. D!luOii"n 

·ub<lmo"'i10 
:&mPJoJO Colketed .. ,,,., LQRP Result 0...QuallllH , Uiih> Un11, F1ttoi 

IIAMOOM2I fO " 2016 mv~, Chlotnlumtt,;rull SW-M6602CA """' 4.13 0.110 o.~% ' HSl6l20124-07 

HAMOOMll fO " 2016 n-,-.Tq Leia SW-a-166020A 500 ,,, 0.0590 '·"' ' HSI61201 ' HIIM002-121 fO 12 2 1016 m • Lead SW~466020A 500 ,,, 0.0590 o.soo ' HS16120124-07 

HAMOOM2l fO 12 l/lOl& m"" !,elemvm SW""8466020A "' 
,, .. 

' 0.210 0.590 ' HS16120l24-07 

HAM002•12l fO " 2016 m•lt,: Selenium SW.a4660l0A "' OA« ' 0,210 0.590 ' H51611Dl24-01 

HIIN002-121 fO lU2ll016 m•'t.11: "'' SW.a-16 60lOA " <0.0940 " 0.0940 0.590 ' 11516120124-07 

HAM002•l2l ,. 11 Pl:016 n,.;,.-, ""' SW-a-t66020A " <O.O'J40 " 0,0940 O.S\!O ' HS16120124-07 

HAP-S002-111 .. 12 2 2016 mtt•t Merc-u,y SW.S.46747IA ,., ,_, MO 000)620 ,. " ' HSJ6120124-07 

HIIP-5002·111 
,. 12/1/2016 m • Men;u SW'3461471A ,., ""'" Jl·FO 0.000620 0.00439 ' HS161Wl24-07 

HAP-S002·121 fO 12 2/2016 m Bei,iene SW-8"6 8260C " <0.000,18 " 0000,0 0.0048 ' HS16l201N-01 

HAP-~002•12I .. u TTlOl6 m ' 
Etny!tlcni:ene SW-346 8260( '"" <0.0006 " 0 ' 0.0048 ' HS16120ll4-07 

ltAP-S002-121 fO " 2016 m .. Toluene SW--3468260C ""' <0.00057 " 000057 0,004& ' HS16120124-07 

HAP-5002-111 fO 12 2/2016 m .. )(ylene(tonl) SW-8468260( "'" <0.00096 " 0.00096 0.00-I& ' HS16l201l4-07 

HAP-5002•11 fO 11 212016 ti m<>P·Xylcne SW-M6&260C ""' <O.o:m " o.oou o.0096 ' IISl6120114-07 

HAP·S002·121 fO 121212011:; o,Xy:0.<11! SW-a46 8260C """" <0.00006 " """"" 0,00411 ' HSln20U4-07 

HAP-5002•121 '° ll°Tl.ll016 Phv>ol SW-a.46&2700 "' <0.0014 " 0.0014 0.0082 ' HSl.6120124--07 

" •SOOHJt 0 u 2016 m"'i id!nc SW-M682m0 " <0.0011 " 0-0011 0.0082 ' ltS16120l24-<17 

llAP·SOOH20 " I 
W,% Pl!rcent mo1.<1u,., ASTMD2216 " 11.1 0.0100 0.0100 ' HS16120124-0!1 

HA?.SOOl-110 " m~tt.11: Aaen,, SW-846 6020A ,. ,., 0.110 o.sn ' HS16ll0l24-0& 

HAP·SOOl-120 " mV~t "" SW.$46 6020A ,. ,., 0,110 o.sn ' HS16120114-05 

HAP•SOOl-120 " m &arlum SW-!4660lOA "°' ,u 0.!)'310 0.571 ' HSJ6l20J14--08 

HAMOOl-UO " mu .. S.rrum SW--8466020A ""' 17.4 0.0910 0.571 ' 11$16110124-0! 

HAP-5003-120 N m • Cadm!um SW-a-166020A " <0.057 " 0.0570 0.571 ' ttSl61ZOl14-08 

HAP-5003-120 N l /2/2016 mu tadmlllm SW-8466020A " <0.057 " 0.0570 0-571 ' HS16120l24-0ll 

HAP-S003·110 " 
.,, 2016 m•'" Chromium lt<.1lal) SW-s8466D20A """" 2,92 0.100 0.511 ' HS16l20ll4-0S 

HAP-5003-120 " " 2016 m Chromium ttoul SW-846602.0A 2'000 2,92 0.100 o.sn ' HS16120l24--0!-

HJIP-S003-120 " "" 2016 mv>, "" SW--8466020A ""' 
.,, 0.0S70 0.571 ' HS16120124-08 

HAP-SOOl-120 " 
,,, 1016 mu "" SW-$466020/\ ""' 4.B 0.0570 0.571 ' US16120l24-0& 

HAP-$003-110 " 
,,,, 2016 m•" !.ektn1um SW.a-16 6020A 3'0 <0.21 " 0.210 0.571 ' H516110124-0& 

HAP-5003-120 N U/1/Z016 mv• !.e(l!lllUffl SW-,8466020A "' <0.21 " 0.210 0.57l ' HS16120124-08 

ltAP-SOOl-120 " 12"'2016 i "" SW-&46 602011 " <0.001 " 0.0310 o.sn ' HSJ020124--08, 

HAP-SOOl+llO " U/112016 .,,., SW""8466020A " <0-001 " 0.0910 o.~n ' HS16!20124--0!. 

HAP-5003-110 " 12/2/2016 Men;uJV SW-&46 7471A " 0.0081S 0.000610 0.00428 ' HSI6120124-08 

HAP-S003+110 " 12 "'2016 m"" Me•curv 5W""846747IA ,., 0.008U 0.000610 0.00428 ' HS16120124--08 

HAP-S003+120 " 12 2/1016 .... kni:ene SW-846 im,oc " <0.000•U " 0.00041 o.oou ' HS16120124-0a 

HAP-S003-120 " w 2016 m ElhYlben~ne S\V-8468260:: ""' <D.00057 " o.ooos1 0.0041 ' Ill IIAP•S003-120 " U/ 2016 .. ., Toluene S\'1·846 8l£0C "°' <0.00049 " o,,oo., o.o::m ' HAP,SOO.J-110 " U 1 2016 m X,,t<:ne!!ot:~1J S\'1·846 !260C "°' <0.000!1 " 0.00081 0.0041 ' HAP-S003-120 " 12/112016 m••• m&1>-Xyle11e SW,846 82£0C ""' <0.0013 " 0.0013 0.00!1 ' HAP·SOOl-llO " u1~12016 mv>, o-:(vlene S\V-846 8260:: "'""' <0.0008.1 " """' 0.0041 ' HOU 

HAP-SDOl-JlO " 12 2/2016 m~ Phenol SW.a-1682100 ,so <0.0013 " 0.0013 '""" ' HS1£120124-0S 

I\AP-5003-l u ' m • ... 6 1'1210D " <O.OOll 0. " 0 ' HS16l 012 

H-38 



:som ktlO 

-­ro,11.t4"-'f,I""''..,,.., 

N•"'""°"£d""""' 

m . ......_~, ..... 

m,\, ·m!l•f'"""'~'~ 
........... ., ... f'tl,J"IOH 

~,· 
Colle~mt Unlt1 > 

<'l•~.l'l..,,...i.h,,t..-f_, ........ ,.ol'i''~"""''I-'_...,,,, 
~,.,_,_ .. • Tut J,M..I• J,,t r,.,-..,;,,, 141 "',..,,.~,;._.i (t,,,;..t ,r,,j,-4,. 

Kl-.\.'•f.,.,,-..,.,.,~...,,,,,.f_.,.,,.........,\"-"'l 

Highland, Acid Pll De<ember 20l6S1mpllngOau1 

I ,. .. _,,t n.,..,.,, .. •M ........ ...c,_ • .,,,;4,.,,£,1 Tl, _,_~.,.j-,~ ,-,l"""""'ff'"''"""" , __ .,.,..,II!., ..... , .. , .... ....,., 

1,.~.t,.,,..4 n.. .... , ...... ....i,,.,,.,, .......... 4<1 .... l,l..,.,t,;i.,,l,f,i.,.,..;,...4.,1,,.. lh, ......... , .......... ,i,,~,4,, •• --u.in.) 
l't-~"'.t.,.,o,,t<;rn h•-•'- n.....t,,_,..,....i,,.l1., ... ,..,..,,1,,...,,4 ... .,11,,.,.,..,4"1I Jl,,,..,.,,..,.,q>,..,4SOI ,.,...,....,,...i....,i..,.......,.,,,._,.,., 

Uu£ci~ 
crn,c..o..,;.,.,.,.!,,,,,,,.l!d.,_"' 
1>>. r .. u~,.,, ,,.,__,.m,..,,.., •• , 

°"""'-
11-n. .... ,-.,1 ...... , ... w,, ..... 1,,i. 

l,r.,n,.,-r,,.-.,t,o,i,,.,t,1,,,....,, 
1., ........ ~ ...... , .. i.w,o.i..t..< 

H-39 



APPENDIX I - INTERVIEW FORMS 

Highlands Acid Pit Superfund Site Five-Year Review Interview Form 
Site Name: Highlands Acid Pit EPA ID No.: TXD980514996 
Interviewer Name: Eric Marsh Affiliation: Skeo 
Subject Name: Stephen Pereira Affiliation: EPA 
Subject Contact Information: 
Time: Date: 12/18/2016 
Interview Location: 

Interview Format circle one : In Person Phone Mail Othe : Email 

Interview Category: Federal Agency 

I. What is your overall impression of the project, including cleanup, maintenance and reuse activities (as 
appropriate)? 

My overall impression of the project is that the site has been well maintained and is protective of both human 
and environmental health. Operations and maintenance activities at the site are continuous. The EPA 
supports the possibility of the site being used forfi1ture reuse as long as it doesn't adversely impact the 
current remedy. 

2. What is your assessment of the current performance of the remedy in place at the Site? 

The remedy for this site appears to be effective. This particular remedy was chosen because there were no 
Contaminants of Concern (COC) that were detected above the Federal Drinking Water Maximum 
Contaminant Limits (MCL) in any of the surface water or deeper aquifers. Sampling data shows that there 
have been detections of COC in both the middle and deep aquifers occurring during subsequent sampling 
events. Therefore, fi1rther sampling maybe needed 

3. Are you aware of any complaints or inquiries regarding site-related environmental issues or remedial 
activities from residents in the past five years? 

There was an inquiry fi'om Lone Star Legal Aid. I followed up with them with a phone call. Their inqui1y was 
about another Superfund Site in the area. 

4. Has your office conducted any site-related activities or communications in the past five years apart from 
routine activities? Ifso, please describe the purpose and results of these activities. 

The EPA has provided facts sheets, updated the repository, interviewed government officials, and updated the 
EPA website for Highlands Acid Pits. 

5. Are you aware of any changes to state laws in the past five years that might affect the protectiveness of the 
Site's remedy? 

No, the EPA is not aware of any changes in state law that might affect the protectiveness ~f the remedy. 

6. Are you comf01table with the status of the institutional controls at the Site? If not, what are the associated 
outstanding issues? 

Yes, the EPA is comfortable with the institution controls at the site. 
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7. Do you feel that the recommendations from the 2012 Five-Year Review have been adequately addressed? 
Please explain. 

Yes, the EPA/eels that the recommendations from the 2012 Five Year-Review have been adequately 
addressed. 

8. Are you aware of any changes in projected land use(s) at the Site? 

No, the EPA is not aware of any changes in projected land use at the site. 

9. Do you have any comments, suggestions or recommendations regarding the management or operation of the 
Site's remedy? 

The EPA recommends an investigation to assess the movement of site-related contaminants in both the middle 
and deep aquifers. 
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Highlands Acid Pit Superfund Site Five-Year Review Interview Form 
Site Name: Highlands Acid Pit EPA ID No.: TXD980514996 
Interviewer Name: Ian Penn Affiliation: 
Subject Name: Sherell Heidt Affiliation: 
Subject Contact Information: 
Time: Date: January 17, 2017 
Interview Location: 

Interview Format circle one : In Persou Phone Mail Other 

Interview Category: Stat~ Agency 

I. What is your overall impression of the project, including cleanup, maintenance and reuse activities (as 
appropriate)? 

My overall impression of the remedy at the site is that it continues to be protective of human health and the 
environment. Currently, the site is not being reused, and operations and maintenance activities at the site are 
ongoing. The TCEQ is supportive of the potential fitture reuse of the site that does not negatively impact the 

implemented site remedy. 

2. What is your assessment of the cmTent performance of the remedy in place at the Site? 

Currently, the remedy appears to ·be fimctioning as designed. However, the remedy was selected because no 
contaminants of concern were detected above the Federal Drinking Water Maximum Contaminant Limits 
(MCL) in any of the surface water bodies or deeper aquifers. Subsequent analysis of the groundwater on-site 
showed persistent detections of contaminants of concern in the middle and deep aquifers, which may warrant 
fitrther analysis of remedy pe1formance. 

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. On July 11, 2016, I received a phone cal/Ji-om a representative of a legal organization pertaining to 
questions in regards to the site. I referred the representative to the EPA and informed the EPA of the referral. 

4. Has your office conducted any site-related activities or communications in the past five years apart from 
routine activities? Ifso, please describe the purpose and results of these activities. 

No. 

5. Are you aware of any changes to state laws in the past five years that might affect the protectiveness of the 
Site's remedy? 

No. 

6. Are you comfortable with the status of the institutional controls at the Site? If not, what are the associated 
outstanding issues? 

Yes. 

7. Do you feel that the recommendations from the 2012 Five-Year Review have been adequately addressed? 
Please explain. 

1-3 



Yes. The TCEQ has addressed all operations and maintenance issues that were identified during the 2012 
Five-Year Review. The TCEQ has regularly conducted O&M activities on a semi-annual basis for 
groundwater, surface water, and sediment sampling. The TCEQ removed two unlabeled drums, which were 
identified during the 2012 Five-Year Review fi'om the site. As recommended in the 2012 Five-Year Review, 
the TCEQ has performed surveying activities at the site. 

8. Are you aware of any changes in projected land use(s) at the Site? 

No. 

9. Do you have any comments, suggestions or recommendations regarding the management or operation of the 
Site's remedy? 

Benzene concentrations have consistently exceeded the Federal Drinking Water MCL and the Texas 
Protective Concentration Limit (PCL) of 0. 005 mg/L in the upper aquifer. However, since the last Five Year, 
benzene concentrations have been detected above the MCL in middle aquifer well MA-06 al estimated 
concentrations and below the MCL in other middle aquifer wells. Benzene concentrations have been detected 
above the MCL in deep aquifer well DA-06 and below the MCL in deep aquifer well DA-08 at an estimated 
concentration. Arsenic has consistently been detected at concentrations that exceed the MCL and PCL of 0. OJ 
mg/L in the upper and middle aquifers and has been detected at concentrations that do not exceed the MCL 
and PCL in the deeper aquifer. 

Since the most recent Five-Year Review, benzene has been intermittently detected at concentrations that 
range fi'om 0. 00028 to 0. 020 mg/L in the adjacent swface water. Arsenic is consistently detected at 
concentrations that range Ji-om 0.00204 mg/L to 0.00535 mg/Land 0.0403 mg/L to 2.80 mg/Lin the collected 
surface water and sediment samples respectively. 

As of the date the Record of Decision (ROD) for operable unit 02 was finalized, no contaminants of concern 
were detected in the middle or deep aquifers. Also, upon the completion of the source removal action, it was 
expected that the surface water contamination ji-om runoff would be eliminated and the source of the 
contaminant loading to the upper aquifer would be removed. With the exception of total chromium detected at 
a concentration of 0. 005 mg/L in Grennel Slough, no of contaminants of concern were detected in the surface 
water (San Jacinto River, Grennel Slough, Clear Lake, or the Sand Pits). Also, it was expected that the middle 
aquifer would not be qffected by contaminants already present in the shallow aquifer and the clay aquitard. 
The ROD states that if contamination does break through the clay aquitard, corrective action can be initiated 
before levels of concern are reached. According to the ROD, if an increase in contaminants fi'om the site is 
detected during a monitoring period, an investigation would be initiated to determine the need for jilfure 
action. 

The ROD states that if monitoring reveals that the site continues to release contamination such that the 
adjoining surface waters or deeper groundwater is adversely impacted, then further action will be 
considered. The TCEQ recommends that the EPA pe1form additional studies to assess the potential impact of 
the contamination in the middle and deep aquifers, adjacent surface waters, and site sediments. 

The TCEQ recommends that the EPA conduct a drinking water survey of the immediate area surrounding the 
site and sample any nearby private water wells to determine whether drinking water quality has been 
impacted. The TCEQ recommends an investigation to assess the movement of site-related contaminants in the 
middle and deep aquifers and an investigation of potential tidal influences. 

10. Do you give permission for the following to be included in the Five-Year Review Report and appendices, 
which becomes a public document? Please initial below. 

a) Yourname? Yes X No __ ~ 
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b) Your affiliation? Yes X No __ _ 
c) Your responses? Yes X No 

---
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Highlands Acid Pit Superfund Site 
Site Name: Highlands Acid Pit 
Interviewer Name: Ian Penn 
Subject Name: John Hogue 
Subject Contact Information: 
Time: 
Interview Location: 

Interview Format (circle one): In Person 

Interview Category: O&M Contractor 

Five-Year Review Interview Form 
EPA ID No.: TXD980514996 
Affiliation: 
Affiliation: 

Skeo/ 
AECOM 

Date: 11/30/2016 

Phone Mail Ot er: Email 

I. What is your overall impression of the project, including cleanup, maintenance and reuse activities (as 
appropriate)? 

The clean-up and maintenance activities conducted at the Highlands Acid Pit site have been adequate and 
cost effective to maintain the site and integrity of the cap & monitoring well network. 

2. What is your assessment of the cun-ent performance of the remedy in place at the Site? 

Regular monitoring, occurring on a semi-annual basis, is sufficient to assess the continued effectiveness of 
the on-going natural attenuation processes. Howeve1; detections in the middle aquifer are becoming more 
ji'equent suggesting additional actions may be needed to assess the potential for further COC migration 
(i.e., impacts to deeper aquifers and off-site laterally). Also, given development in the area and the 
potential for associated additional groundwater use, it may be timely to review and evaluate the site area 
for new potential receptors (i.e., updated water well survey). 

3. What are the findings from the monitoring data? What are the key trends in contaminant levels that are 
being documented over time at the Site? 

Organic contaminant (i.e., benzene) concentrations in select shallow zone monitoring wells have not 
declined significantly and, in many wells, are still well above the maximum concentrations limit (MCL) and 
Texas protective concentration limit (PCL) of 0.005 mg/Lin the shallow aquifer. Intermittent detections 
have also been observed in select middle aquifer wells which were predicted in the 1987 ROD should COCs 
migrate to deeper zonesfi'om the shallow aquifer. 

Inorganic contaminant concentrations continue to vary across the site in all aquifers with observed MCL 
exceedances occurring in the shallow and middle aquifers. The presence of organic COCs may result in 
reducing conditions which promote the mobility of select inorganic COCs. Turbidity in collected 
groundwater samples is often excessive and may also contribute to the variations in detected inorganic 
concentrations. 

There have been no exceedances detected in either the sediment or swface water samples; however, the 
limited sampling program may not be adequate to assess migration in these media as dilution/diffusion 
would also make it more difficult to recognize potential off-site migration in a timely manner. 

4. Do you feel that the recommendations from the 2012 Five-Year Review have been adequately 
addressed? Please explain. 

Yes, recommendationsfiwn the 2012 Five-Year Review are being adequately addressed. Semi-annual 
groundwater in the upper, middle and deep aquifer continues as recommended. Swface water and surface 
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sediment sampling has been conducted semi-annually for the past five years as recommended. Well 
integrity is routinely inspected and maintenance performed as needed. A significant well maintenance effort 
was completed in August 2014. As recommended, the site was resurveyed in 2013. Monitoring well tops of 
casing and significant site benchmarks were re-established and are being used to calculate potentiometric 
su,face elevations in the three site aquifers. Site-derived waste is being properly labelled, profiled, and 
removed promptly for disposal following each field event. 

5. Can you describe staff responsibilities and the frequency of site inspections and activities if there is not a 
continuous on-site O&M presence at the Site? 

Field personnel conduct site inspection and maintenance activities during each semi-annual monitoring 
event. The inspections include an assessment of site security fencing integrity along the perimeter of the site 
and surrounding the individual well enclosures. Vegetation along the perimeter fence may be treated with 
a commercial herbicide and subsequently cut/removed and the cap area mowed. The cap is inspected/or 
erosion or thinning during the mowing and sampling events. Periodic fence repair activities, including 
replacement of internal chain-link fencing and additional barbed wire top fence, are completed as 
necessary. Sign age is checked and/or secured during subsequent inspection/sampling events. The 
condition and security of the monitoring well network is inspected during each sampling event. The 
inspections include assessing the well cap, cover, lock, pad integrity and identification markings. 
Personnel complete the Operation and Maintenance Inspection Checklist at the conclusion of each O&M 
visit. 

6. Have there been any significant changes in site O&M requirements, maintenance schedules or sampling 
routines in the last five years? lfso, do they affect the protectiveness or effectiveness of the remedy? 
Please describe changes and impacts. 

There have been no significant changes in site O&M requirements, maintenance schedules or sampling 
routines in the last five years. 

7. Have there been unexpected O&M difficulties or costs at the Site in the last five years? Ifso, please provide 
details. 

In August 2014, monitoring well maintenance repairs were implemented including the replacement 
of five (5) surface casings, painting and re-numbering as needed, the replacement of worn 
compression caps, and installation of several new locks to replace rusty locks securing the wells. 

There were minor additional expenses incurred during 2015 to repair sections of internal chain link 
fencing damage by a tree limb that feel fiwn a tree onto an internal well enclosure. 

8. Have there been oppo1tunities to optimize O&M activities or sampling effmts in the last five years? Please 
describe changes and any resulting or desired cost savings or improved efficiencies. 

The sampling and O&M activities continue to be completed by trained AECOM personnel that have 
direct, past experience working at the Highlands Acid Pit site. 

9. Please provide a general summary of O&M costs for the past five years in the table below: 

Annual O&M Costs based 011 TCE 1scal ear work order costs) 
Date Range Total Cost (rounded to the nearest $1,000) 
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2012 $88K 

20 13 $91K 

2014 $90K 

20 15 $77K 

2016 $SOK 

10. Do you have any comments, suggestions or recommendations regarding O&M activit ies and schedules at the 
Site? 

None at present. The TCEQ project manager is ve1y attentive to the O&M needs as they arise. 

11. Do you give permission for the following to be included in the FYR Report and append ices, which becomes 
a public document? Please initial below. 

a) Yow·name? Yes ·Hl x No 
b) Your affiliation?Yes -----p["x - No ---
cl Yruu: responses? Yes · !/i.x= No __ _ 
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Highlands Acid Pit Superfund Site 
Site Name: Highlands Acid Pit 
Interviewer Name: 
Snbject Name: 

Eric Marsh 
Bob Allen/ 
Marisela Lozano 

Subject Contact Information: 
Time: 2:30 p.m. 

Five-Year Review Interview Form 
EPA ID No.: TXD980514996 
Affiliation: 
Affiliation: 

Skeo 
Harris County Pollution 
Control Services Dept. 

Date: 12/5/2016 
Interview Location: Office for Harris County Pollution Control Services Department 

Interview Format (circle oue): In Person Phone Mail Other: 

Interview Category: Local Government 

I. Are you aware of the former environmental issues at the Site and the cleanup activities that have taken place 
to date? 

We have some understanding of the Site. 

2. Do you feel well-informed regarding the Site's activities and remedial progress? If not, how might EPA 
convey site-related information in the future? 

It is a Site that has been associated with the San Jacinto Waste Pits site. The Site has not risen to the level of 
concern requiring more resources from the County. 

No. Pollution Control Services Department files do not show any recent EPA updates regarding the Site. The 
latest update posted on EPA 's website is the FYR Report Fam 2007. The FYR Report Fam 2012 is not yet 
posted. An EPA publication posted online daied March 8, 2013, states that annual site updates would begin. 
EPA has not been providing annual site updates. EPA can convey site-related information by sending updates 
via email or mail outs, hosting public meetings, and by posting iriformation on the EPA website and at the 
local repository. 

3. Have there been any problems with unusual or unexpected activities at the Site in the past five years, such as 
emergency response, vandalism or trespassing? 

No complaints. The Site will come up in discussion every once in a while at San Jacinto Waste Pits site 
meetings. We have not heard anything about unusual activity at the Site that would warrant a response ji-mn 
us. 

4. Are you aware of any changes to state laws or local regulations in the past five years that might affect the 
protectiveness of the Site's remedy? 

No. 

5. Are you aware of any changes in projected land use(s) at the Site? 

No. Only conversation about the Site is at San .Jacinto Waste Pits site meetings. People are aware. There are 
people in Highlands that feel surrounded by high levels of toxicity. 

6. 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? 

Unsure about the extent to which EPA has kept involved parties and surrounding neighbors informed of 
activities at the Site. In terms of how EPA can best provide site-related information in lhefi,ture: 1) get the 
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word out that you are doing the FYR - we would rather EPA do this than us. Once the FYR is complete, share 
the issues and recommendations with the public. It would also be nice if you could put the FYR and 
groundwater monitoring reports online, once they are complete. Also, recommend putting the 2012 FYR 
Report online. 

7. Do you have any comments, suggestions or recommendations regarding the project? 

We would like to get a copy of the FYR Report once complete to include in our files. 

Delineate groundwater flow in the groundwater bearing units and conduct residential well sampling to 
determine if residential wells are being impacted due to concerns about contaminant level exceedances. 

Ensure that the Site's Community Involvement Plan is being followed 

8. Do you give permission for the following to be included in the FYR Report and appendices, which becomes a 
public document? Please initial below. 

a) Your name? Yes X No ---
b) Youraffiliation? Yes X No __ _ 
c) Your responses? Yes X No __ _ 
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Highlands Acid Pit Superfund Site 
Site Name: Highlands Acid Pit 
Interviewer Name: Eric Marsh 
Subject Name: 
Subject Contact Information: 
Time: 11: 00 a.m. 
Interview Location: Highlands, Texas 

Interview Format (circle one): In Person 

Five-Year Review Interview Form 
EPA ID No.: TXD980514996 
Affiliation: 
Affiliation: 

Skeo 
Resideut 

Date: 12/05/2016 

Phone Mail Other: 

Interview Category: Residents, Businesses and Organizations 

I. Are you aware of the former environmental issues at the Site and the cleanup activities that have taken place 
to date? 

Grew up in Channelview. Lived here for 15 years. 

2. What is your overall impression of the project, including cleanup, maintenance and reuse activities (as 
appropriate)? 

Last I read was when they found a hole there and they were going to fix it. This was a few months ago. 

3. What have been the effects of the Site on the surrounding community, if any? 

Causing skin cancer. My brother had it. Also, flesh-eating disease in water. 

4. Have there been any problems with unusual or unexpected activities at the Site in the past five years, such as 
emergency response, vandalism or trespassing? 

No. 

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? 

No. The best way to provide site-related information would be through my phone. 

6. Do you own a private well in addition to or instead of accessing city/municipal water supplies? 1f so, for what 
purpose(s) is your private well used? 

No. On city water. 

7. Do you have any comments, suggestions or recommendations regarding any aspects of the project? 

No. 

8. Do you give pennission for the following to be included in the Five-Year Review Rep01t and appendices, 
which becomes a public document? Please initial below. 

a) Your name? Yes X No ---
b) Your affiliation? Yes ___ No __ _ 
c) Your responses? Yes X No ---
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Highlands Acid Pit Superfund Site 
Site Name: Highlands Acid Pit 
Interviewer Name: Eric Marsh 
Subject Name: 
Subject Contact Information: 
Time: 10:30 a.m. 
Interview Location: Highlands, Texas 

Interview Format (circle one): In Person 

Five-Year Review Interview Form 
EPA ID No.: TXD980514996 
Affiliation: 
Affiliation: 

Skeo 
Resident 

Date: 12/05/2016 

Phone Mail Other: 

Interview Category: Residents, Businesses and Organizations 

I. Are you aware of the former environmental issues at the Site and the cleanup activities that have taken place 
to date? 

I know about it. I go down there when it floods. When it floods, it is all underwater - the signs are all 
underwater. 

2. What is your overall impression of the project, including cleanup, maintenance and reuse activities (as 
appropriate)? 

Not mvare of the cleanup really. There was an explosion on the water in the 1990s. We received some 
compensation from this. 

3. What have been the effects of this Site on the surrounding community, if any? 

None identified. 

4. Have there been any problems with unusual or unexpected activities at the Site in the past five years, such as 
emergency response, vandalism or trespassing? 

None identified. 

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? 

No information given to us about the Site. 

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? 

No. 

7. Do you have any comments, suggestions or recommendations regarding any aspects of the project? 

No. 

8. Do you give permission for the following to be included in the Five-Year Review Report and appendices, 
which becomes a public document? Please initial below. 

a. Yourname? Yes ___ No X 
b. Your affiliation? Yes ___ No __ _ 
c. Your responses? Yes X No ---
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Highlands Acid Pit Superfund Site 
Site Name: Highlands Acid Pit 
Interviewer Name: Eric Marsh 
Subject Name: 
Subject Contact Information: 
Time: 12:00 p.m. 
Interview Location: Location Information Here 

Interview Format (circle one): In Person 

Five-Year Review Interview Form 
EPA ID No.: TXD980514996 
Affiliation: 
Affiliation: 

Skeo 
Resident 

Date: 12/05/2016 

Phone Mail Other: 

Interview Category: Residents, Businesses and Organizations 

1. Are you aware of the former environmental issues at the Site and the cleanup activities that have taken place 
to date? 

Came to Highlands in 1959, moved to this home in 1960. Yes, now it has been cleaned up. My husband has 
just died from a rare, aggressive form of cancer. There was a boy who developed a brain tumor when he was 
3-4 years old, but survived. People nearby have had cancers. When you put them together, you get a big 
group of people that have died from cancers. I have Parkinson's disease. Not sure ifit is related but the San 
Jacinto Coalition added me to their list because of my disease. I have two daughters - one is deceased. 

2. What is your overall impression of the project, including cleanup, maintenance and reuse activities (as 
appropriate)? 

We have lived on this property since 1960. When we moved here in 1960 there was a swimming hole, but it 
was not too many years after that it was closed. 

3. What have been the effects of this Site on the surrounding community, if any? 

I know lots of people down the road that have died of cancer. I do feel that something needs to be done. 

4. Have there been any problems with unusual or unexpected activities at the Site in the past five years, such as 
emergency response, vandalism or trespassing? 

I don't know about this. There is a ha/f-way house down the road. 

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? 

No. The San Jacinto River Coalition has provided information. 

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? 

No. 

7. Do you have any comments, suggestions or recommendations regarding any aspects of the project? 

The only thing that pops in my head is that we should all work together to clean up the river and clean up the 
sites. EPA has resources that others do not have to do this. 
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8. Do you give pennission for the following to be included in the Five-Year Review Report and appendices, 
which becomes a public document? Please initial below. 

a. Your name? Yes ___ No~X'-'----
b. Youraffiliation? Yes ___ No __ _ 
c. Your responses? Yes X No __ _ 
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Highlands Acid Pit Superfund Site 
Site Name: Highlands Acid Pit 
Interviewer Name: Ian Penn 
Subject Name: 
Subject Contact Information: 
Time: 11:00 a.m. 
Interview Location: Highlands, Texas 

Interview Format (circle one): n Person 

Five-Year Review Interview Form 
EPA ID No.: TXD980514996 
Affiliation: 
Affiliation: 

Skeo 
Resident 

Date: 12/05/2016 

Phone Mail Other: 

Interview Category: Residents, Businesses and Organizations 

I. Are you aware of the former environmental issues at the Site and the cleanup activities that have taken place 
to date? 

Yes, I am aware of the Site. There has been dioxin in people's yards that needs to be cleaned up. 

2. What is your overall impression of the project, including cleanup, maintenance and reuse activities (as 
appropriate)? 

I do not know much about what went into the cleanup. I know some people on Clearlake Road used to have 
access to the oil drilling site next door. 

3. What have been the effects of this Site on the surrounding community, if any? 

Not aware of any effects. 

4. Have there been any problems with unusual or unexpected activities at the Site in the past five years, such as 
emergency response, vandalism or trespassing? 

Probably trespassing and trash dumping. People used to have access to the adjoining property. Some 
swimming and fishing goes on in the ponds to the east of the Site. 

5. Has EPA kept involved pmties and surrounding neighbors informed of activities at the Site? How can EPA 
best provide site-related information in the future? 

Not really. Periodic updates would be helpful. 

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? 

No well, on City water. 

7. Do you have any comments, suggestions or recommendations regarding any aspects of the project? 

Because people do go back there some times to swim or fish or be on site, send out information so people 
better understand the Site. 

8. Do you give permission for the following to be included in the Five-Year Review Repmt and appendices, 
which becomes a public document? Please initial below. 

a. Yourname? Yes X No __ _ 
b. Your affiliation? Yes ___ No X 
c. Your responses? Yes~X"'-__ No __ _ 
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Highlands Acid Pit Superfund Site Five-Year Review Interview Form 
Site Name: Highlands Acid Pit EPA ID No.: TXD980514996 
Interviewer Name: Eric Marsh 
Subject Name: 
Subject Contact Information: 

Affiliation: 
Affiliation: 

Skeo 
Resident 

Time: 11:30 a.m. Date: 12/05/2016 
Interview Location: Highlands, Texas 

Interview Format (circle one : In Person Phone Mail Other: 

Interview Category: Residents, Businesses and Organizations_ 

I. Are you aware of the former environmental issues at the Site and the cleanup activities that have taken place 
to date? 

Lived in Highlands for 12 years. Aware of the Site, but less so specific site issues. 

2. What is your overall impression of the project, including cleanup, maintenance and reuse activities (as 
appropriate)? 

I have lived here for 12 years and I do not think it has changed Used to fish off a dock near there. 

3. What have been the effects of this Site on the surrounding community, if any? 

Some mention of people dying. Problems with fish, crabs in San Jacinto River? 

4. Have there been any problems with unusual or unexpected activities at the Site in the past five years, such as 
emergency response, vandalism or trespassing? 

Have heard of people discarding hogs there that have been killed Trash in the woods. 

5-. Has EPA kept involved parties and surrounding neighbors info1med of activities at the Site? How can EPA 
best provide site-related information in the future? 

No. I hear about people in Baytown having wells regularly tested My understanding is there is a lawsuit 
regarding the river bottom. My uncle is involved in that lawsuit. 

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? 

No. 

7. Do you have any comments, suggestions or recommendations regarding any aspects of the project? 

My brother has had staph from swimming in river. Keep flying. 

8. Do you give permission for the following to be included in the Five-Year Review Report and appendices, 
which becomes a public document? Please initial below. 

a. Yourname? Yes X No __ _ 
b. Youraffiliation? Yes X No __ _ 
c. Your responses? Yes X No __ _ 
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APPENDIX J - INSTITUTIONAL CONTROLS 

Highlands Acid Pit Superfund Site 
Highlands, Harris County, Texas 

Posted Site Entrance with a 6 Foot Chain Link Fence/Locked Gate & 
Cluster Fencing/Locked Gates Around All Locked Site Well Locations. 

'"IHJl~I[ I) C:Of\Jf /\1.IIN/\N rs·· - Sl OP rn I URf YO\ J DIG' 
Any reuse or redevelopment Involving subsurface ulilities, excavation, fence removal, trenching, 

()( well Installation requires prior approval by TCEQ, USEPA, and U1e four (4) property owners. 

Draft Deed Notice 
EPA 10# TX09805H996 

110lll COOQrHllo<I~ Oisll\U 02 

o,,.....,, ~~~ Ace ~ ~Oil F,io • 
(l) H,,,nel L Day IO#O• I030000020-I 2 132725 
(2) Jac,;UOl.n K Kol.Im ,o,0~10; 90000205 Z13272S 
(l) H3rry K. Johnson ID• O• l03S0000206 2132725 
(4) 11<1~ J . Gonio 10.11 CM 10390000201 Z13212S a, ree¢t«ld ind~ r.~ numbfr 1132725 (Abs~act 83 J \"'1ilo) 
foled to, roco,d 1n Iha Harns Co,n1y. Tc,u Clerk's 0/foeo Ol/0612006 
from o.uased gron10, Ctolhlde JOhMon 10• CM 10300000005 and z , 32725. 

As a rep,esenIaiive ol lhe U.S En-.ironmenlal Protection Agency, I hereby 
affirm thal the tacls arid infonnation CMlaine:I herein are In,Ihful an<I 
acwrate 10 the best o/ my knowledge. and lhal lhe fi lr,g of \his noli«i is 
rOQUtlCd by lhc US EPA. 

~ / {'d:i~ 
E nesl Rfranl<e, Remodlal Protect Manager 
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I@, . JACQUELINE SAMUEL 
MY COMMJSSl()N EXPIRES 

FEBRUARY 24, 2011 
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