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FIFTH FIVE-YEAR REVIEW REPORT FOR 
GENEVA INDUSTRIES/FUHRMANN ENERGY SUPERFUND-SITE 

EPA ID#: TXD980748453 
HARRISCOUNTY, TEXAS 

This memorandum documents the U.S. Environmental Protection Agency's performance, detenninations and 
approval of the Geneva Industries/Fuhrmann Energy Superfund site (Site) Fifth five-year review under 
Section 121 ( c) of the Comprehensive Environmental Response, Compensation, and Liability Act, 42 U.S. 
Code Section 9621 ( c ), as p1:ovided in the attached Fifth Five-Year Review Report. 

Summary of the Fifth Five-Year Review Report 
The Site is a fo1mer peh·ochemical facility. The Site's remedy consisted of excavation and off-site disposal of 
contaminated soils and most drums, capping of residually-cont_aminated soils and remaining drums with a 
perimeter slurry wall, recove1y and treq.tment of trichloroethylene-contaminated groundwater, and 
implementation of institutional conh·ols. Institutional controls are in place for the Site in the fom1 of28 deed 
notices that resh·ict digging on the capped area, restrict activities that could cause erosion or disrupt the 
integrity of the cap or landfill, restrict groundwater use in the 30-foot sand and 100-foot sand gtoundwater 
units, restrict installation of water wells within the cap or landfill, and prohibit residential uses. The Site is 
currently not in use. There are currently no human or ecological exposure pathways in the ·sh01t term at the 
Site. Site groundwater is not used for aµy purpose. The Site achieved c011sh·uction completion on September 
14, 1993. EPA deleted Operable Unit 1 (soil) from the National Priorities List on April 8, 1997. 

Environmental Indicators 
Human Exposure Status: Under Conh·ol 
Contaminated Groundwater Status: Groundwater Migration Under Control 
Site-Wide Ready for Reuse: Yes 

Actions Needed 
The following actions must be taken for the remedy to be protective over the long term: 

• Deep zone monitoring wells within the sluny wall (MW-101, MW-102, MW-103 and MW-104) 
should be plugged and abandoned to avoid acting as conduits for vertical migration of contaminants 
from the shallow zone to the deep zone. 

• Develop an updated conceptual site model to determine if site conditions have changed since early 
investigations · · · · · 

• Reevaluate site contaminants of concern for groundwater. 
• Evaluate the upcoming optimization review rep01t and determine if the current remedy is effective. 

Determination 
I have dete1mined that the remedy for the Geneva Industries/Fuhrmann Energy Superfund site is short-te1m 
protective. This Five-Year Review Repo1t specifies the actions that need to be taken for the remedy to be 
protective in the long term. 

\• ;~.t~l~n{.* .J ~ -a'--V~-f-t~_8 _ _ _ _ _ 
Director, Superfund Division 
U.S. Environmental Protection Agency, Region 6 
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ISSUES/JIBCOMMENDATIONS 

FIFTH FIVE-YEAR REVIEW REPORT 
GENEVA INDUSTRIES/FUHRMANN ENERGY SUPERFUND SITE 

EPA ID#: TXD980748453 
HARRIS COUNTY, TEXAS 

Issues/Recommendations 

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

OU! 

Issues and Recommendations Identified in the FYR: 

OU(s): 2 Issue Category: Remedy Performance 

Issue: Flow patterns and the extent of contamination in the deep zone are not 
well-defined, there may not be enough deep-zone groundwater monitoring wells 
to infer groundwater flow direction, and the DNAPL plume may be expanding to 
the southeast and may be migrating into the deep zone. Additionally, TCE is the 
only designated COC, but there are other contaminants, including PCBs and vinyl 
chloride in groundwater, that continue to exceed their respective PCLs. 

Recommendation: Develop an updated conceptual site model, determine if site 
conditions have changed since early investigations, and reevaluate site COCs. 
Deep zone groundwater monitoring wells should not be installed within the slurry 
wall because they conld serve as additional conduits for vertical migration of 
contaminants from the shallow zone to the deep zone . 

. 

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

Agency 

No Yes EPA/TCEQ EPA/TCEQ 12/30/2019 

OU(s): 2 Issue Category: Remedy Performance 

Issue: PCB contamination may be outside the sluny wall near MW-26 and the 
HCFCC, the cluster of deep wells surrow1ding MW- IO I may be potential conduits 
for vertical contamination migration from the shallow zone, and the presence of 
DNAPLs in the shallow zone is preventing groundwater monitoring in the shallow 
zone within the sluny wall. 

Recommendation: Conduct an evaluation of PCBs remaining on site and 
determine whether additional actions are needed. The updated conceptual site 
model and optimization report will be used to assist in planning this activity. 
Deep zone monitoring wells within the sluny wall (MW-101, MW-102, MW-103 
and MW-104) should be plugged and abandoned to avoid acting as conduits for 
vertical migration of contaminants from the shallow zone to the deep zone. 

Affect Current Affect Future Party Oversight Milestone Date 
Protectiveness Protectiveness Responsible Pa1iy/Support 

Agency 

No Yes EPA/TCEQ EPA/TCEQ 9/30/2020 
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I. INTRODUCTION 
The purpose of a five-year review (FYR) is to evaluate the implementation and perfmmance 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. Enviromuental 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 Geneva Industries/Fuhrmann Energy Superfund site (the Site). The triggering action 
for this statutory review is the completion date of the previous FYR. The FYR has been prepared because 
hazardous substances, pollutants or contaminants remain at the Site above levels that allow for unlimited use and 
unrestricted .exposure (UU/UE). 

The Site consists of two operable units (OUs); this FYR addresses both OUs. OU! addresses soil contamination. 
OU2 addresses groundwater contamination. 

EPA remedial project manager (RPM) Stephen Pereira led the FYR. Participants included Midori Campbell from 
the Texas Commission on Environmental Quality (TCEQ), Marc Viola, Andy Gilchrest and Michael Stevens 
from Aptim, TCEQ's Operation & Maintenance (O&M) contractor, and Treat Suomi and Brice Robertson from 
Skeo, EPA FYR contractor support. The review.began on 7/26/2017. 

Site Background 

The 13.5-acre Site is in the city of Houston in Harris County, Texas (Fignre !). Before 1967, petroleum 
exploration and production occurred on site. From June 1967 to September 1978, several different owners 
manufactured petrochemicals on site. Facility operations contaminated site soils and groundwater. The principal 
sources of contamination at the Site were waste lagoons and ponds, buried drums, landfarming, smface storage of 
material in drums and piles, and operational leaks and spills. ' 

The Site is not in use. Current site features include monitoring wells, recovery wells, fencing, a paved area for 
parking, the groundwater treatment system building, and six storage tanks for treated groundwater. The Site is in a 
primarily commercial, industrial and residential area. The Site is bounded to the north and south by vacant land, to 
the west by an industrial business, and to the east by a residential community. Appendix A provides additional 
resources. Appendix B provides a chronology of site events. 

The Site aud surrounding area are flat and have a maximum surface elevation of about 35 feet above mean sea 
level (ms!). Surface water at the Site runs off into the Han-is County Flood Control Channel (HCFCC), which runs 
along the eastern boundaty of the Site. The channel flows north about a mile into Beny Bayou, which is the 
closest surface water feature to the Site. 

The shallowest groundwater bearing zone at the Site is the 30-foot sand (shallow zone), which is a semi-confined 
groundwater zone between 15 and 35 feet below ground surface (bgs). Groundwater in the shallow zone generally 
flows east bnt may vaiy seasolially. Shallow zone grotmdwater is not a suitable source of water due to high total 
dissolved solids. The deeper water bearing zone is the 100-foot sand ( deep zone), which is semi-confined and 
occurs from about 62 to 140 feet bgs. The deep zone is a minor water supply in the area. Groundwater flow in the 
deep zone varies but a northwest flow direction was observed in the most recent monitoring event (August 2017). 

The shallow and deep zones at the Site are part of the Upper Chicot Aquifer. The Lower Chicot Aquifer provides 
most of the groundwater used for public and indush·ial water supplies in southeastern Harris County, including the 
city of South Houston and Galveston County. The bottom depth of the Lower Chicot is about 600 feet bgs. The 
Evangeline Aquifer lies below the Chicot Aquifer and is the major source of groundwater for the city of Houston. 
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FIVE-YEAR REVIEW SUMMARY FORM 

SITE IDENTIFICATION 

Site Name: Geneva Indnstries/Fuhrmanu Energy 

EPA ID: TXD980748453 

Region: 6 

NPL Status: Final 

Multiple OUs? 
Yes 

Lead agency: EPA 

State: TX City/County: Houston/Harris 

SITE STATUS 

Has the Site achieved construction completion? 
Yes 

REVIBW STATUS 

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

Author affiliation: EPA Region 6 

Review period: 7/26/2017 - 4/30/2018 

Date of site inspection: 10/3/2017 

Type of review: Statutory .. 

Review number: 5 

Triggering action date: 9/23/2013 

Due date (five years after triggering action date): 9/23/2018 
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Figure 1: Site Vicinity Map 
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Sources: Esri, Delorme, AND, Tele Atlas, First American, UNEP-WCMC, USGS, 
Digita/Globe, GeoEye, Earthstar Geographies, CNES/Airbus OS, USDA, AEX, Ge/mapping, 
Aerogrid, IGN, /GP, the G/S User Community, swisstopo, the 2013 Annual Groundwater 
Monitoring Report and the 2017 Second Semi-Annual Groundwater Monitoring Report. 

Legend 

Cl Approximate 
Site Boundary 

~Skeo· 0 
NORTH 

Geneva Industries/Fuhrmann Energy Superfund Site 
City of Houston, Harris County, Texas 

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 infonnational 
purposes only regarding EPA's response actions at the Site. 
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II. RESPONSE ACTION SUMMARY 

Basis for Taking Action 
Texas Water Quality Board and HaITis County Pollution Control District issued several citations to the various 
site owners in the 1970s for unauthorized discharges of wastewater into the adjacent flood control channel (now 
referred to as the HCFCC). Records also indicated that plant operators had numerous spills and process leaks and 
that disposal practices deteriorated over time. During the early 1980s, a preliminary site investigation by EPA 
found significant polychlorinated biphenyl (PCB) contamination in site soils and sediments in the adjacent flood 
control channel, as well as significant PCB and other organic compounds in groundwater samples. Based on these 
results, EPA listed the Site on the Superfund program's National Priorities List (NPL) on September 21, 1984. 

EPA initiated the Site's remedial investigation and feasibility study (RI/FS) in September 1984. It indicated that 
site soils were contaminated with PCBs, with the highest concentrations found in the upper 5-6 feet of soil. 
Sediment contamination in the adjacent flood control channel was found to be minimal due to the emergency 
removals that took place before the RI/FS. The RI/FS estimated that 400 to 700 drums remained buried on site. 
The RI/FS also indicated that groundwater in the 30.-foot sand was contaminated with PCBs, volatile organic 
compounds (VOCs) and base-neutral extractables, and had a visible film of oil. Groundwater contamination in the 
100-foot sand was limited to trichloroethylene (TCE). 

As part of the RI/FS, EPA completed a human health and ecological risk assessment. The human health risk 
assessment fonnd three primary pathways of potential concern: consumption of contaminated groundwater, 
ingestion of contaminated aquatic species and plants, and direct contact with contaminated soils and surface 
water. The ecological risk assessment found an area of stressed vegetation in the adjacent flood control channel 
and noted that the soil in the area was contaminated with PCBs. EPA concluded that aquatic and benthic biota in 
the flood control channel had accumulated PCBs at levels exceeding the Food aud Drug Administration's 
tolerance level of2 milligrams per kilogram (mg/kg) for PCBs in fish and shellfish. However, after the remedy 
was selected, Harris County lined the ditch with concrete; it cu1Tently only has intermittent waters and no aquatic 
orgamsms. 

Response Actions 
From October 1983 to September 1984, EPA perfom1ed several emergency removal actions. Removal actions 
included: 

• Closure of all three lagoons. 
• Excavation and transportation of 550 drums containing contaminated materials and 30 tons of asbestos to 

an approved facility. 
• Excavation and transportation of3,400 cubic yards of contaminated soil and sludge to an approved 

facility. 
• Installation of a temporary cap over on-site soils containing greater than 50 mg/kg PCBs. 
• Improvement of site drainage. Plugging abandoned oil/gas wells. 
• Removing storage tank materials . 

. EPA issued the Site's Record of Decision (ROD) on September 18, 1986. In the ROD, EPA developed remedial 
action objectives (RA Os) for the Site: 

• Prevent futme contamination of the adjacent flood control channel. 
• Minimize direct contact with contaminated soil on site. 
• Prevent degradation of off-site soil. 
• Prevent further degradation of off-site groundwater in the 30-foot sand unit and reduce the risk of 

degradation of deeper sand units. 
• Reduce contamination in the I 00-foot sand unit. 
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The remedy selected in the 1986 ROD and modified by the Site's 1993 and 2007 Explanations of Significant 
Differences (ESDs) included: 

• Removal and disposal of all former buildings and facilities. 
• Plugging and abandonment of unnecessary monitoring wells. 
• Excavation of soils contaminated with greater than I 00 mg/kg PCBs. The 1993 ESD increased the total 

amount of contaminated soils removed. 
• Excavation of most buried drums on site. Remaining buried drnms to be relocated underneath the 

permanent protective cap. 
• Disposal of excavated material in an EPA-approved off-site facility. 
• Construction of a slurry wall barrier around the Site with a pressure relief well system. 
• Construction of a pe1manent, multi-layer Resource Conservation and Recove1y Act (RCRA) protective 

cap across the site surface. 
• Recovery and treatment of the TCE-contaminated groundwater in both the 30-foot and 100-foot sands. 

o The 1993 ESD raised the 1986 ROD remedial goal for TCE from 0.001 milligram per liter 
(mg/L) to 0.005 mg/L, a result of a change in EPA's promulgated maximum contaminant level 
(MCL) for TCE. 

• Implementation of institutional controls to reflect the current site status and restrict certain activities. 

Status of Implementation 

OU! 

TCEQ began OU! remedial activities in May 1988 and completed them in September 1990. Completed remedial 
activities included: 

• Removal and disposal of all surface facilities. 
• Plugging all unnecessary monitoring wells. 
• Excavation and disposal of about 38,900 cubic yards of contaminated soil. 
• Excavation and disposal of most buried drums; remaining buried drums were relocated under the 

protective cap. 
• Construction of a sluny wall ba!1'ier inside the perimeter of the Site to a depth of 30 feet keyed into the 

aquitard underlying the shallow zone, with a pressure relief well system. The sluffY wall is supposed to 
prevent migration of contaminants in the shallow zone off site and possible exposure of the flood control 
channel to free-phase PCB-contaminated oil. 

• Construction of a pe1manent protective cap across the site surface consisting of clay and a synthetic high­
density polyethylene liner. 

After the completion of remedial activities in September 1993, EPA deleted OU! from the NPL in April 1997. 
Institutional controls for OU! were implemented in August 2015. 

TCEQ began OU2 remedial activities (construction of the groundwater recove1y and treatment system) in 
December 1992. TCEQ completed construction of the system in April 1993. System construction included ten 
recovery wells and three monitoring wells, 1,878 linear feet of aboveground supported piping; a treatment 
building containing an activated carbon filtration system, six 30,000-gallon storage tanks, related foundation 
facilities, service utilities, monitoring controls, asphalt paving and fencing. 

By the end of June 1993, EPA and TCEQ verified that discharge criteria had been met in seven verification 
groundwater discharge events. TCEQ then began the treatment phase of the OU2 remedial activities in July 1993. 
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The O&M section below details treatment discharge criteria and the location of the discharge point. TCEQ 
completed several major modifications to the groundwater recovery and treatment system in September 1994. 
Modifications included addition of a heavy-oil/water separator, related piping changes, charcoal filter material 
replacement and system cleaning. However, by the end of 1999, TCEQ's O&M contractor failed to maintain the 
groundwater recovery and treatment system, resulting in shutdowns. TCEQ terminated that contract in October 
1999 and hired CB&I (now Aptim) in 2004 to rebuild the system and perform O&M activities at the Site. 

CB&I resumed groundwater pumping on a regular basis in 2008. In Februmy 2011, CB&I installed nine new 
groundwater recove1y wells and pumps in the 30-foot sand adjacent to the older recove1y wells, a result of 
siltation in the older wells. Pumping from the deeper zone in the 100-foot sand is cmrently suspended, as 
withdrawal of water from the deeper zone may draw contaminants down from the shallow zone. 

Institutional Control Review 
As required by the 2007 ESD, TCEQ implemented institutional controls at the Site in the fo1m of28 deed notices 
on nine affected parcels on and close to the Site in Angus! 2015. The ESD required that the property deed 
infmmation reflect the current site status and restrict the following activities: 

• No digging on the capped area. 
• No activities that will cause erosion or disrupt the integrity of the cap or l~ndfill. 
• No use, for any purpose, of the groundwater from the 3 0-foot sand unit and the I 00-foot sand 

unit. 
• No water wells of any kind drilled within the cap or landfill. 
• No residential use. 

Table I sunnnarizes implemented institutional controls at the Site; Figure 2 shows institutional controls on a map. 
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Table 1: Summary oflmplemeuted Iustitutioual Coutrols (ICs) 
Media, Engineered 
Controls, and Areas ICs Called 

That Do Not ICs for in the Impacted IC Title of IC Instrument 
Support UU/UE Needed Decision Parcels Objective Implemented and Date 

Based on Current Documents 
Conditions 

Deed Notices 
20150393005, 
20150393006, 
20150393007, 
20150393008, 
20150393009, 
20150393010, 

Restrict digging on 2015039301 I, 

the capped area, any 20150393012, 

activities that will 20150393013, 

cause erosion or 
20150393014, 

disrupt the integrity 
20150393015, 

of the cap or 
20150393016, 

Tract 144 Lots 1- 20150393017, 
I 0, Tract 145, 

landfill, any 
20150393018, residential use of the Yes Yes Tract 146, Tract 

affected properties, 
20150393019, 

147, Tract 147A, 
groundwater use in 20150393020, 

Tract 148 and 
the 30-foot and JOO- 20150393021, 

Soil and Tract 148A, 
foot sand units, 

20150393022, 
Groundwater Tract 149 

activities that could 20150393023, 

disturb components 
20150393024, 

of the groundwater 20150393025, 

recovery and 20150393026, 

monitoring system, 
20150393027, 

and restrict drilling 
20150393028, 

of water wells 
20150393029, 

within the cap or 
20150393030, 
20150393032 

landfill area. 
20150393031 (Referred 
to as Deed Notice Bin 
figure 2) (08/28/2015) 

Notifies interested 
parties of Deed Notice 

contaminated 20150393031 (Referred 
Yes Yes Tract 143A groundwater to as Deed Notice A in 

beneath property Figure 2) 
and restricts (8/28/2015) 

residential use. 
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Figure 2: Institutional Control Map 
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Systems Operations/O&M 

O&M activities at the Site are conducted by TCEQ contractor Aptim. Aptim, under direction of TCEQ, updated 
the Site's O&M Manual and Sampling & Analysis Plan in May 2015. O&M activities include: 

• Operation of the groundwater recovery and treatment system (groundwater pumped and treated at an 
average of about 3 gallons per minute when operational). 

• Groundwater sampling and analysis semi-annually or as instrncted by the TCEQ project manager, Prior to 
2015, groundwater sampling events ranged in frequency from quarterly, tri-annual, semi-annual to annual 
based on funding. 

• Gauging of monitoring and recovery wells each time wells are sampled or the treatment system begins 
operation. 

• Preparation of monthly O&M reports. 
• Preparation of semi-annual or annual groundwater sampling reports. 
• Monthly site inspections. 
• Routine maintenance as needed, including mowing of cap. 

Table 2 contains a list of the treated water criteria for contaminants that are analyzed before discharge, which are 
based on their respective MCLs or levels ofrequired perfonnance, as identified in TCEQ's 2015 O&M Sampling 
& Analysis Plan and 1993 ESD. The 1986 ROD and 1993 ESD only designated an MCL for TCE because the 
remedial objectives only applied to TCE-contaminated groundwater recovery and treatment. However, the 2015 
O&M Sampling & Analysis Plan designated levels of required performance for other site contaminants. Levels of 
required performance are based on the Texas Risk Reduction Program's (TRRP's) Tier I protective concentration 
levels (PCLs), which are calculated using a residential exposure scenario. 

Table 2: Groundwater Contaminants' MCLs and Levels of Required Performance 

O&M Sam piing & Analysis Plan . 

Groundwater Contaminant Cleanun Goal fmufL) Basis 

Benzene 0.005 Tier I PCL 

1, 1-Dichloroethv Jene 0.007 Tier I PCL 

cis-1,2-Dichloroethvlene 0.07 Tier 1 PCL 

trans-1,2-Dichloroethvlene 0.1 Tier 1 PCL 

TCE ( only contaminant of concern 
0.005' Federal MCL ICOC1 desi~ated in the ROD1 

Vinvl chloride 0.002 Tier 1 PCL. 
. 

Total PCBs 0.0005 Tier 1 PCL 
Notes: 
'Cleanup goal modified by 1993 ESD. 
mg/L ~ milligrams per liter 
Source: 2015 O&M Samo ling & Analvsis Plan 

As pait of operation of the groundwater recovery and treatment system, treated water is stored in large holding 
tanks until analysis of treated water confirms it passed the discharge criteria. Once this is confirmed, treated water 
is dischai·ged to the HCFCC adjacent to the Site. Recovered dense non-aqueous phase liquid (DNAPL) is stored 
in drums until it is picked up for off-site disposal. Table 3 contains a list of the treated water criteria contaminants 
that are analyzed before discharge. Effluent discharge action levels are based on EPA's effluent gnidelines for 
organic chemicals, the Texas Water Quality Standards and the Texas Pollutant Discharge Elimination System 
General Permit TXG830000. Repairs to the groundwater recovery and treatment system during the FYR period 
included repairing leaking pipelines and replacing check valves, inoperable pumps, electrical pumps, recovery 
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well pumps, the front gate, fencing, transfer pumps and lights. TCEQ mows the cap ahout twice a year. Several 
routine maintenance activities have taken place in the past five years to improve the groundwater recovery and 
treatment system. In 2015, TCEQ replaced two of the clean water storage tanks with two tanks with larger 
volumes. TCEQ also installed a telemetry system in the groundwater recovery and treatment building to send 
automated messages for unscheduled_ system shutdowns in 2016. Other activities included refurbishing the two 
oil/water separator tanks and repairing leaks. Any leaked contaminated groundwater is captured by a sump in the 
groundwater treatment building. During the FYR period, there were several instances when the groundwater 
recove1y and treatment system was not operational, generally a few months at a time due to repairs, system 
upgrades and weather events. Historical data indicate that the slnny wall can maintain an inward hydraulic 
gradient in the 30-foot sand after the recovery wells are shnt down for three months or longer. The data review 
section provides more information. 

Table 3: Efflnent Discharge Action Levels 

Groundwater Contaminant Action Level (mg/L) 

Benzene 0.057 

trans-1,2-dichloroethylene 0.025 

ICE 0.026 

Vinyl chloride 0.024 

Total PCBs 0.002 . 

Total organic carbon 75 

Oil and o-rease 15 

Potential hydrogen 6 to 9 

The 1986 ROD estimated annual O&M costs for operation of the groundwater recovery and treatment system at 
$426,000 until remediation of the 100-foot sand has been completed. Once this has been completed, the ROD 
reduced estimated annual O&M costs to $375,000 until remediation of the TCE plume in the 30-foot sand has 
been completed. The ROD did not separate out capital costs and O&M costs for maintenance of the capped area, 
but the average annual O&M cost over the FYR period is $228,800, well below the ROD estimate. fu 2015, O&M 
costs were $463,000, which can be attributed to development of the 2015 O&M Sampling & Analysis Plan and 
large equipment replacements. 

III. PROGRESS SINCE THE PREVIOUS REVIEW 

This section inclndes the protectiveness determinations and statements from the previous FYR as well as the 
recommendations from the previous FYR and the status of those recommendations. 
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Table 4: Protectiveness Determinations/Statements from the 2013 FYR 

OU# 
Protectiveness 

Protectiveness Statement Determination 
The remedy for OU! concerning contaminated soil at the 

I Protective 
Geneva site is protective of human health and the environment 
because the waste has been removed or contained and is 
nrotected from erosion. 
The remedy for OU2 concerning contaminated groundwater is 
protective of human health and the environment in the shmt 
term because there is no evidence that there is current 
exposure. Twenty-one issues were identified which need to be 

2 Short-term Protective addressed for the remedy to remain protective for the long 
term, and the recommendations and follow-up actions listed in 
Section 9 should be implemented to address these issues. In 
addition to the recommendations in Section 9, site operations 
and implementation of perform~nce and compliance 
monitorins:r should continue. 
Because the completed remedial actions and monitoring 
program for the Geneva site are protective for the shmi te1m, 

Sitewide Sbort-te1m Protective the remedy for the site is protective of human health and the 
environment and will continue to be protective if the action 
items identified in this renort are addressed. 

Table 5: Status of Recommendations from the 2013 FYR 

Current Current Implementation Status Completion 
OU# Issue Recommendations Date (if Status Description annlicable) 

An investigation of the 
possible mechanisms for 
PCBs entering the 

Through TCEQ's review of historical deeper water-bearing 
documents and data, TCEQ has 

units should be 
conducted with the goal determined that PCBs in tbe JOO-foot 

sands predated implementation oftbe PCB concentrations of mitigating the 
groundwater remedy and that continuing 

2 
exceed the MCL and downward migration of 

Ongoing sources of contamination exist at the Site. Not 
are increasing in the PCB from the 30-foot 

Lapses in O&M did not contribute to Applicable 
JOO-foot sand unit. sand unit. The 

investigation should PCBs entering the 100-foot sands. EPA 

include the possibility will develop an updated conceptual site 

that the deep monitoring model and conduct an optimization 

wells are the source of review of the Site's remedy. 

the downward migration 
ofPCBs. 

No cleanup criteria 
The ROD s)!ould be 

have been established 
amended with an ESD or EPA will implement a decision document 

2 for PCBs in the 
ROD amendment to 

Ongoing 
as needed based on findings from the Not 

groundwater in the 
include cleanup criteria optimization review. Applicable 
for PCBs in 

ROD. ,.,....oundwitter. 
Recovery and treatment 

There is no remediation of PCB-contaminated EPA will develop an updated conceptual 
or containment of PCB- groundwater in the I 00' site model and conduct an optimization 

Not 2 contaminated foot sand unit sbould be Ongoing review to determine if vertical migration 
Applicable groundwater in the I 00- conducted to prevent the of contaminants is occurring from the 30-

foot sand unit. fi.uther migration of footsand unit to the JOO-foot sand unit. 
PCBs. 

14 



Current Current Implementation Status Completion 
OU# Issue Recommendations 

Status Description 
Date (if 

. annlicable) 
The capacity of the 

There is insufficient treatment plant needs to 
treatment plant capacity be iocreased. An 

TCEQ completed a treatment plant 
2 

to treat pumped optimization study 
Completed capacity iocrease through replaciog 08/26/2015 groundwater from the should be conducted to 

recovery well pumps in August 2015. 30-foot sand and 100- detennioe the best 
foot sand units. method of iocreasiog 

olant caoacitv. 
The recovery/treatment 
system needs to be 
operated on a consistent 
basis to maintain an 
ioward gradient of the 

There has been sporadic contaminated 30-foot 
Consistent operation of the operation of the sand unit within the 

recovery/treatment system was initiated recovery/treatment slurry wall to prevent 
io 2015 following renovations to the 2 system and migration of Completed 

treatment system. Groundwater elevation 
08/26/2015 

groundwater elevation contaminants off site. 
gauging is being conducted semi-annually gauging during the Groundwater elevation 
and was conducted quarterly during 2017. review period. gauging is needed at 

least quarterly, as 
recommended io the last 
FYR, to confinn the 
ioward gradient is being 
maintained. 
Verify that no 

PCB concentrations 
groundwater use is 

The Drinking Water Survey Repmt 
appear to be iocreasiog 

occun·iog io the 100-foot 
(August 2016) iodicated there were three 

sand unit in the area of 
io MW-24 at the eastern 

MW-24. If PCB domestic wells located within a quarter 
boundary of the Site io 

concentrations continue 
mile of the Site io the northwest and 

2 
the 100-foot sand unit 

to exceed the MCL at Completed 
southwest directions. One of these wells 

8/31/2016 and PCB-contaminated 
MW-24, consideration is ini:.i.ctive and the other two were private 

groundwater may be 
should be given to 

wells for mobile homes and are most 
leaving site boundaries 

installiog additional 
likely no longer in use as the mobile 

at levels exceediog the 
groundwater monitoring 

homes are gone and a new hotel has been 
MCL. 

wells downgradient of 
constructed where the wells used to be. 

MW-24. 
Institutional controls Implement institutional 

2 
mandated in the 2007 controls as mandated in 

Completed 
TCEQ filed deed notices with the county 

8/28/2015 ESD have not been the 2007 ESD. clerk in August 2015. 
irnnlemented at the Site. 
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Current Current Implementation Status Completion 
OU# Issue Recommendations Date (if Status Description annJicable) 

Groundwater contained 
within the slurry wall in 
the 3 0-foot sand is 
contaminated with 
VOCs, benzene, 
toluene, ethylbenzene, 
xylene and TCE. The A vapor intmsion screen 

EPA completed a vapor intrusion 
2 

treatment should be perfonned on 
Completed screening assessment and found no 9/06/2016 system building is the site treatment system 

current exposure pathways. adjacent to the slmry building. 
wall on site and there is 
a possibility of 
vapor intrusion in the 
building at levels above 
those protective of 
hmnan health. 

An evaluation of the 
potential for 

Due to the shallow 
contaminated 

depth to groundwater of 
groundwater from the 
site to discharge to the 

the 30-foot sand unit 
Harris County flood 

along the eastern 
control channel should 

boundary of the Site 
be conducted. If there is 

EPA will develop an updated conceptual 
and the detected 

a potential for this to 
site model and determine if there is 

contaminants in :rvrw- additional work required to determine if 2 
26, there is a possibility 

occur, sampling and Ongoing 
there is contamination near MW-26 and if NA 

that contaminated 
analysis of the channel 

it is discharging contaminated 
sediments and surface 

groundwater from the 
water for site 

groundwater to the HCFCC. 
3 0-foot sand unit has 

contaminants should be 
discharged into the 

conducted to verify the 
Hairis County flood 

sediments and surface 
control channel. 

water are protective of 
hmnan health and the 
environment. 

Based on·current The direction of groundwater flow in the 

information showing 
An evaluation should be 100-foot sands under and next to the Site 
made of the groundwater is to the northwest, as documented in the 

the groundwater flow 
flow direction in the August 20 I 5 O&M Report. Based on 

direction in the 100-
foot sand unit is to the 

I 00-foot sand unit, and a current data, the number and location of 

2 north, there may be 
detem1ination made as to 

Completed 
monitoring wells may not be sufficient 

8/26/2015 the sufficiency of the along the northern boundary. EPA will 
insufficient 

number and location of develop an updated conceptual site model 
groundwater 

monitoring wells along and conduct an optimization review and monitoring along the 
the nm1hern boundmy of determine if additional deep-zol)e northern boundary of 

the Site. 
the Site. monitoring wells are needed along the 

northern boundarv. -
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·. 
Completion 

OU# Issue Recommendations 
Current Current Implementation Status 

Date (if Status Description 
annJicable) 

None of the monitoring 
wells have locks on the 
casing covers. The old 
recove1y wells (RW-01 
through RW-05 and Monitoring wells should 

TCEQ fitted all monitoring wells with RW-7 through RW-10) be locked and missing 2 
now used as well caps and bollards 

Completed locks and replaced missing well caps and 8/31/2016 

piezometers do not should be replaced. bollards. 

have caps. Monitoring 
wells MW-02, MW-23 
and MW-25 are 
missing bollards. 

A review of past 
Two monitoring wells, monitoring wells used at 
MW-18 and MW-02, the Site should be 

TCEQ determined that there are no were identified during conducted and wells that 2 
the site inspection as are no longer needed Completed monit01ing wells that need to be plugged 1/13/2016 

being lost or should be identified, and abandoned at this time. 

abandoned. located, and properly 
n!uooed and abandoned. 

No O&M log was 
An O&M log should.be The updated O&M Manual contains a 

2 found during the site Completed provision about maintaining an O&M log 5/31/2015 
inspection. 

maintained for the Site. 
and one is maintained. 

The soil has eroded out Soil erosion under well 
TCEQ repaired soil erosion under the 2 from beneath the well RW-03 well pad should Completed 8/31/2016 

pad at RW-03. be repaired. well RW-03 well pad. 

East of the deep Brackets holding the 
conduits on the stands monitoring wells, 
east of the deep TCEQ replaced brackets holding the 

2 brackets holding the 
monitoring wells should Completed co.nduits on the stands east of the deep 8/31/2016 

conduits on the 
be repaired to hold the monitoring wells. 

stands have failed. 
conduits on the stands. 

Fire ant mounds were 
observed on the cap, 

The fire ant mounds on TCEQ mitigated fire ant mounds and which could create a 
2 

conduit between the 
the cap should be Completed none were observed during the 2017 site 8/31/2016 

ground surface and the 
mitigated. inspection. 

buried wastes. 
Site documents are 

All site decision missing from the local 
documents and past FYR 

site infonnation 
2 repository, the M.D. 

reports should be 
Completed EPA sent all site-related documents to the 

4/5/2018 available for public M.D. Anderson Library. Anderson Library at the 
review at the M.D. 

main campus of the 
Anderson Library. 

Universitv of Houston. 

17 



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

2 

2 

2 

2 

annlicable) 
The March 31, 2009 
sample from the clean 
water storage tanks 
exceeded the PCB 
discharge criteria. The TCEQ emailed EPA on April 7, 2016, 
water was resampled on Copies of the analytical stating that analytical sampling reports 
April 30, 2009 and was sampling reports should are retained, either in electronic.or paper 
reported to meet the be retained to provide 

Completed 
format, per the Superfund Sections 

4/07/2016 
discharge criteria. This verification that Standard Operating Procedure on records, 
review was unable to discharge criteria are issued September 21, 2015. Monthly 
confinn that the being met. O&M reports contain records of effluent 
resampled results met discharge sampling repmis. 
the discharge criteria 
because the analytical 
results were not 
provided. . 

There is erosion control 
Erosion control fabric 
exposed at the surface at 

fabric exposed at the 
the toe of the southeast 

TCEQ covered erosion control fabric with 
surface at the toe of the 

corner of the cap should 
Completed soil and grass at the toe of the southeast 8/31/2016 

cap at the southeast 
be covered with soil and 

cmner of the cap. 
corner. grass. 
The grate covering the 

The bent grate covering 
floor drainage channel 

the floor drainage in the TCEQ replaced the bent grate covering 
in the treatment plant is 

treatment plant should 
Completed 

the floor in the trnatrnent plant. 
8/31/2016 

bent and presents a 
. trinning hazard . 

be replaced or repaired. 

Currently repmied well 
depths given for MW-
JOI and MW-102 do 
not match the depths 
given in the original The depths of the deep The depths ofMW-101, -102, and -104 
I 985 well schematics, monitoring wells MW- were gauged in June 2014, as documented 
and it appears the JOI, -102, -103 and-104 in the Annual Groundwater Monitoring 
labels for these two should be gauged to Completed Report. The depth ofMW-103 could not 6/31/2014 
wells have been verify the currently be gauged due to the presence of the 
switched at some point reported depths are down-hole pump and was estimated based 
in the past. The labels con-ect. on the well log and depth of the pump. 
for the other two deep 
wells, MW-103 and 
MW-104, may also 
have been switched. 

IV. FIVE-YEAR REVIEW PROCESS 

Community Notification, Community Involvement and Site Interviews 

A public notice was made available by a newspaper posting in the Houston Chronicle Spanish insert and the 
Houston Chronicle on 10/1/2017 and 10/2/2017, respectively (Appendix C). lt stated that the FYR was underway 
and invited the public to submit any comments to EPA. The results of the review and the report will be made 
available at the Site's infonnation repository, the University of Houston's M.D. Anderson Library, located at 
4333 University Drive, in Houston, Texas. 
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During the FYR process, interviews were conducted to document any perceived problems or successes with the 
remedy implemented to date. Interviews were completed with Midori Campbell ofTCEQ (TCEQ Project 
Manager), Marc Viola of Aptim (O&M contractor), representatives from two nearby businesses and a church, and 
three residents. The interviews are summarized below. Complete interviews are in Appendix G. 

The local interviewees did not repmt any concerns with the Site. The interviewees' homes, businesses and church 
are connected to city water. The business owners, the church representative and one resident expressed that they 
would like to be informed of site activities tln·ough some type of fact sheet. The other two residents stated that 
they prefer being informed of site activities in person. 

Midori Campbell (TCEQ) stated that more work will be necessaty in the future to ensure that the Site's remedy is 
protective of human health and the environment. Ms. Campbell stated that the groundwater remedy is not 
perfmming as designed and may not be protective of human health and the environment. TCEQ has clarified that 
Ms. Campbell's comments were made regarding the long term protectiveness ofhumat1 health and the 
environment, not the short term protectiveness. TCEQ agrees with the protectiveness determination in the sh01t 
term for OU2 because there are no active private or public wells located within a half mile of the Site and 
therefore there are no current groundwater receptors. Mr. Viola (O&M contractor) believes that current O&M 
procedures are effective at treating the pumped groundwater and maintaining an inward hydraulic gradient. He 
stated that PC:Bs and vinyl chloride detected above their PCLs in the deep zone and the presence of DNAPL in 
deep monitoring wells might indicate that the remedy is not effective in controlling the vertical migration of 
PCBs. He also mentioned that O&M activities have increased in frequency over the last five years due to the age 
of the treatment system. Mr. Viola recommends replacing the trealulent system control panel to allow the 
adjustment of individual recovery pumps and the monitoring of critical functions to keep the system operational. 

Data Review 
Data reviewed for this FYR included: 

• Groundwater elevation data from July 2013 to August 2017. 
• Groundwater monitoring data from July 2013 to August 2017. 
• DNAPL monitoring data from December 2016 to August 20 I 7. 
• Effluent discharge data from July 2013 to August 2017. 

The purpose of the groundwater recove1y and trealulent system is to induce an inward hydraulic gradient, 
preventing contaminated groundwater from spreading out past the slurry walls, and to reduce groundwater 
contamination in both the 30-foot (shallow zone) and JOO-foot (deep zone) sands. Groundwater monitoring data 
are collected to determine whether groundwater contaminant concentrations are decreasing or increasing and to 
detect contaminants above their respective MCL and PCLs. It should be noted that the 1986 ROD only lists TCE 
with a standard cleanup goal, the federal MCL for TCE. TCEQ conducts additional monitoring of contaminants 
identified during the RI/FS that caused EPA and TCEQ to reassess the original conceptual site model. A summary 
of these data is presented below. Figure 3 contains a detailed map of site features. 

Groundwater Elevations 
Groundwater elevation data are collected within the shallow zone both inside and outside the slurry wall to verify 
that the inward hydraulic gradient is being maintained (i.e., that groundwater elevations are lower inside the wall 
than outside the wall). Potentiometric maps for the shallow zone were reviewed to determine if groundwater · 
elevations and the difference in groundwater elevations inside and outside the slurry wall were maintained. 
Throughout the FYR period, groundwater elevations were consistently lower within the slurry wall, indicating 
that an inward hydraulic gradient was maintained. Table 6 lists gauging event data for the shallow zone during the 
last four quaiterly gauging events ( quarterly sampling only occurred in 2017 as a result of quaiterly DNAPL 
sampling). Appendix F provides the most recent shallow zone potentiometric map. 
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Table 6: Fiscal Year 2017 Quarterlv Gau!'in!' Events in the Shallow Zone 
Average Groundwater Average Groundwater 

Static Groundwater Gauging Event Elevation Inside Slurry Elevation Outside Slurry 
Difference (feet msl) Wall (feet msl)* Wall <feet msll* 

December 2016 16.78 22.34 -5.56 

March 2017 . 17.34 23.19 -5.85 

June 2017 16.25 23.29 -7.04 

Aueust 2017 15.94 22.21 -6.27 
Notes: 
*~average groundwater elevations calculated by TCEQ contractor in the 2017 Quarterly Groundwater and DNAPL 
Gauoing Renmts 

Groundwater elevation data in the deep zone are collected to monitor groundwater flow direction. During the 
most recent monitoring event, groundwater in the deep zone appears to be flowing nmth or northwest. Generally, 
groundwater flow in the deep zone has varied over this FYR period, ranging from west to north. There are limited 
deep zone wells from which to infer groundwater flow direction. The conceptual site model will be updated for 
the deep zone to clarify groundwater flow conditions in the deep zone. Appendix F provides the most recent deep­
zone potentiometric map. 

Groundwater Monitoring 
Groundwater monitoring data are collected from the shallow and deep zones to determine whether groundwater 
contaminant concentrations are decreasing or increasing and to detect contaminants above their respective MCLs 
and PCLs (Table 2). As noted earlier, TCE is the only contaminant with a standard cleanup goal set forth in the 
1986 ROD and modified by the 1993 ESD. Both the shallow and deep monitoring wells are sampled for TCE 
contamination, as well as deeper monitoring wells MW-102, MW-103 and MW-104, which have depths of296 
feet, 675 feet and 850 feet, respectively.' MW-102 and MW-103 are located in the underlying drinking water 
aquifer. Since groundwater monitoring began in Januaty 2005, TCE has only been detected above its federal 
MCL at MW-26, with the most recent occmTence in JamJaiy 2009. During the FYR period, TCE was only 
detected above detection limits once in Jairnary 2013 with a concentration of0.001 I mg/L. 

Additional Analytes/Performance Monitoring 
Shallow and deep zone monitoring wells, as well as deeper monitoring wells MW-102, MW-103 and MW-104, 
are also satnpled for benzene, cis-1.2-dichloroethylene, trans-1,2-dichloroethylene, 1, 1-dichloroethylene, vinyl 
chloride and total PCBs. 

In the shallow zone, four groundwater monitoring wells - MW-10, MW-11, MW-17 and MW-26 - are sampled 
during each sampling event. All wells are located outside the slmry wall, as the presence ofDNAPL within the 
slmTy wall does not allow for sampling within the slmry wall. PCL exceedances occurred for benzene, vinyl 
chloride and total PCBs during the FYR period (Table 7). Historically, PCBs have been detected consistently at 
MW-26, which is located adjacent to the HCFCC. The PCB concentrations at MW-26 may indicate PCB 
contamination has migrated outside the slurry wall or that a residual source area is present in this area. Generally, 
total PCB concentrations have decreased slightly at MW-26 during this FYR period. The conceptual site model 
will be updated for the shallow zone to detennine the cause of this PCB contamination. Historically, 
concentrations for other contatninants monitored in the shallow zone have been stable and below PCLs and 
detection limits. However, 1,2-dichloroethylene was detected above its detection limit, but below its PCL, at 
MW-26 in July 2013, January 2016 and December 2016 with concentrations of 0.0124, 0.0013 and 0.0014 mg/L, 
respectively. There were no PCL exceedances observed in the most recent monitoring event in June 2017. 
Appendix F contains cumulative groundwater monitoring data. 

1 In July 2014, gauging data found that what was thought to be MW-101 was actually MW-104, what was thought to be MW-
102 was actually MW-101, and what was thought to be MW-104 was actually MW-102. This information is reflected in the 
data review section. 
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Table 7: Shallow Zone Monitoring Well Exceedances, 2013 - 2017 
Benzene Vinyl Chloride Total PCBs 

Monitoring Well Date (mg/L) (mg/L) (mg/L) 
PCL = 0.005 mg/L PCL = 0.002 mg/L PCL = 0.0005 mg/L 

MW-10 December 2016 -- -- 0.00051 J 

July 2013 0.0101 0.0157 0.0075 
MW-26 July 2014 -- -- 0.0063 

Januarv 2016 . -- 0.0022 0.0032 
December 2016 -- -- 0.0034 

Notes: 
-- = PCL not exceeded 
J = result is an estimated value 
Source: 2013-2017 Annual and Semi-Annual Groundwater Monitoring Reports 

In the deep zone, six groundwater monitoring wells are sampled during each sampling event. These monitoring 
wells include MW-8, MW-22, MW-23, MW-24, MW-25 and MW-101. Two monitoring wells in the underlying 
drinking water aquifer (MW-102 and MW-103) are also sampled during each sampling event. PCL exceedances 
were observed for vinyl chloride and total PCBs during the FYR period. Vinyl chloride exceeded its PCL of0.002 
mg/Lat monitoring wells MW-24 and MW-IOI. The maximum concentration of vinyl chloride at each of these 
wells during each year of the FYR period are provided in Table 8. 

Table 8: Maximum Detected Vinyl Chloride Concentrations at Select Wells, 2013 - 2017 

. Monitoring 
2013 2014 2015 2016 2017 

Well 
MW-24 IS 0.0115J 0.0084 J 0.0099 0.00030 
MW-101 0.0047 J 0.0040 J 0.0031 J 0.0039 0.0014 
Notes: 
All concentrations reported in mg/L 
IS = Invalidated Sample 
J = result is an estimated value 
Bold= exceeds PCL of0.002 mg/L 
Source: 2013-2017 Annual and Semi-Annual Groundwater Monitoring Reports 

Vinyl chloride exceeded its PCL four times at MW-24, with a maximum concentration of 0.0115 J mg/Lin 
January 2014. However, it was not detected above the PCL during the two most recent monitoring events 
(December 2016 and June 2017). Historically, vinyl chloride was below its detection limit of 0.0003 mg/Lat 
MW-IOI. Since July 2013, vinyl chloride was detected above the PCL in four out of the five most recent 
sampling events, with a maximum concentration of 0.0047 J mg/Lin July 2013. Vinyl chloride was below the 
PCL in June 2017. Fluctuations in vinyl chloride concentrations may be due to residual sources ofTCE 
contamination in the vicinity ofMW-24 and MW-101, as vinyl chloride is one of its breakdown products: 

Total PCBs exceeded their PCL of 0.0005 mg/Lin eight deep monitoring wells during the FYR period. These 
monitoring wells included MW-8, MW-22, MW-23, MW-24, MW-25, MW-101, MW-102 and MW-103. The 
maximum concentration of total PCBs at each of these wells during each year of the FYR period are provided in 
Table 9. 
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Table 9: Maximum Detected Total PCBs Concentrations at Select Wells, 2013 -2017 
Monitoring 

2013 2014 2015 2016 2017 Well 
MW-8 ND ND 0.0011 0.00108 J 0.00036 
MW-22 ND 0.00060 0.0012 0.00072J 0.00068 
MW-23 ND 0.00057 ND 0.00325 ND 
MW-24 0.0076 14.3 0.017 0.0404 ND 
MW-25 ND ND ND 0.0025 ND 
MW-101 1.87 JI- 0.528 0.394 1.91 0.204 

FD 
MW-102 ND ND 0.0225 ND ND 
MW-103 ND NS ND ND 0.0049 
Notes: 
All concentrations reported in mg/L 
ND = not detected above laboratory detection limit 
NS = not sampled 
J = result is an estimated value 
I = result bias was indeterminate 
FD = field duplicate 
Bold= exceeds PCL of0.0005 mg/L 
Source: 2013-2017 Annual and Semi-Annual Groundwater Monitoring Reports 

. 

Total PCB concentrations at several wells increased to above the PCL during this FYR. In 2013, two wells 
exceeded the PCL for total PCBs. In 2016, six wells had concentrations that exceeded the PCL for total PCBs. 
Based on these data, the extent of groundwater contamination within the deep zone appears to be expanding. In 
addition, since about 2011, variations of PCB concentrations atMW-101 have been observed, but have all 
exceeded the PCL of 0.0005 mg/L. Droplets ofDNAPL were observed at MW-IO I during the January 2016 
sampling event, which may indicate MW-101 or the cluster of deep wells surrounding MW-101 are potential 
preferential pathways for vertical DNAPL migration from the shallow zone. This observation is finther suppotted 
15y first-time occurrences of total PCBs in MW-103 (depth of 675 feet). Based on the apparent groundwater flow 
directio.n to the north/nmthwest, eve1y downgradient deep-zone monitoring exceeded the total PCBs PCL during 
this FYR period. The deep-zone total PCB plume may be expanding and has not been defined on site or off site. 
The extent of the deep zone groundwater plume and PCB and vinyl chloride contamination, as well as whether the 
cluster of deep wells are preferential pathways will be addressed in the updated conceptual site model in the 
optimization review. Appendix F provides cumulative groundwater monitoring data. 

DNAPL Gauging 
Because of the observation ofDNAPL in MW-IOl during the January 2016 sampling event, TCEQ began 
qumterly DNAPL gauging to determine the extent, depth and amount ofDNAPL in the shallow zone. During the 
four quarterly sampling events in 2017, DNAPL was observed in recovery wells RW-1, RW-2, RW-3, RW-4, 
RW-5 and RW•IO. DNAPL was not observed in recovery wells RW-7, RW-8 and RW-9. An attempt to gauge 
RW-6 was made. However, the presence of a pump mounted to the top of the well prevented the oiVwater 
interface probe from reaching the bottom of the well. 

During the third quarterly sampling event (June 2017), RW-3 contained a measurable thickness ofDNAPL for the 
first time since May 2016, which was observed again during the fourth quarterly sampling event (August 2017). 
This increase in DNAPL could indicate that the plume is expanding to the southeast. During the four quarterly 
sampling events in 2017, RW-10 had the highest measurable thicktiess in each sampling event, with a maximum 
thiclmess of 12.92 feet in the second quarterly sampling event (March 2017). Based on the DNAPL thickness and 
soil lithology, TCEQ initially estimated there are about 1.12 million gallons ofDNAPL potentially present in the 
shallow zone. TCEQ has since indicated that this estimate assumed that DNP AL is uniformly distributed 
throughout the shallow zone with a thiclmess of the average of measured thickness, which is most likely too 
conservative and has likely overestimated the DNPAL volume. Table 10 lists the range ofDNAPL thickness 
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observed during each of the four quarterly sampling events in fiscal year 2017. TCEQ did not sample any of the 
deep zone wells for DNAPL during the FYR period. Appendix F provides the most recent DNAPL plume map. 

Table 10: Fiscal Year 2017 Quarterly DNAPL Gauging Thiclmess 

Sampling Event Range ofDNAPL Thickness (feet)* 
. 

December 2016 3.00 - 11.75 

March2017 3.30 - 12.92 
. 

June2017 0.4 - 12.18 

August 2017 0.45 - 12.45 
Notes: 
* DNAPL thickness presented in the 2017 Ouarterlv Groundwater and DNAPL Ga@ing Renmts 

Effluent Discharge 
When the groundwater recovery and treatment system is operational, treatment plant effluent is sampled monthly 
to verify treated water is meeting the established discharge criteria (see Table 3). When the samples exceed the 
discharge criteria, the water is retreated and resampled to ensure the discharge criteria are met. While the 
groundwater recovery and treatment system was operational, there was one effluent exceedance of total PCBs in 
June 2017, with a concentration of 0.0022 mg/L. The treated water was retreated and resampled in July 2017 and 
total PCBs declined to a concentration of0.0014 mg/L before being discharged to the HCCFC. It should be noted 
that the treated groundwater effluent discharge action for total PCBs of 0.002 mg/Lis considerably higher than 
the groundwater PCL for total PCBs of 0.0005 mg/L. 
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Figure 3: Detailed Site l\llap 
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Site Inspection 

The site inspection took place on I 0/03/2017. Participants included EPA RPM Stephen Pereira; Midori Campbell 
from TCEQ; Mare Viola, Andy Gilchrest and Michael Stevens from Aptim, the site O&M contractor; and Treat 
Suomi and Brice Robertson from Skea, EPA contractor. The purpose of the inspection was to assess the 
protectiveness of the remedy. Appendix D contains a detailed site inspection checklist. Appendix E contains site 
inspection photos. 

Participants met at the site entrance. Participants first discussed recent events and changes at the Site in the past 
five years. The Site did not experience much flooding from Hunicane Harvey and did not experience any serious 
damage to the cap or the rest of the Site. Mr. Viola mentioned that in 2016, DNAPLs were found during a clear 
bail of the wells. Participants then inspected the cap and monitoring wells. The vegetative cover was a little wet as 
it had recently rained, but properly established. All observed monitoring wells were labeled and locked. Mr. Viola 
perfonned a clear bail on RW-5 to show the presence ofDNAPL in the 30-foot sand unit. He mentioned that there 
is an overall increase in DNAPL thickness since it was first observed. 

There have been no trespassing or vandalism issues in the past five years. Participants then viewed the different 
paits of the groundwater treatment system. Overall, it is in good shape. However, it is getting older and some 
parts need to be replaced. Mr. Viola confirmed that they are going to replace the knockout tank soon and that 
separator tanks were refurbished earlier this year. There are some leaks during the treatment process. However, all 
leaked water is captured by a sump on the floor of the treatment system, so no contaminated water escapes. 
Treated water is held in storage tanks until it is confirmed that it has been !mated to below cleanup goals and then 
is released into the adjacent drainage channel. Fencing was in good condition and there was adequate signage. 
The site entrance was also locked and secured upon arrival. Following the site inspection, patticipants interviewed 
several nearby residents and businesses. EPA and Skea staff visited the site repository at the M.D. Anderson 
Library, located at 4333 University Drive in Houston. Because of Hurricane Harvey, the library's basement was 
completely flooded and was not open. The basement contains the reference section, so no site documents were 
accessible at the time of the site inspection. However, EPA sent all site-related documents to the library on 
4/5/2018. 

V. TECHNICAL ASSESSMENT 

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

Question A Summary: 

OU! 
The site inspection and review of documents and applicable or relevant and appropriate requirements (ARARs) 
indicate that the OU! remedy is functioning as intended by site decision documents. Remedial activities 
completed under OU! included removal and disposal of all former facilities, plugging and abai1donment of 
unnecessary monitoring wells, excavation and off-site disposal of contaminated soils and most buried drums, 
construction of a sluny wall barrier around the Site with a pressure relief well system, and construction of a 
permanent protective eap across the site surface. As required by the 2007 ESD, TCEQ implemented institutional 
controls for OU! that restrict digging on the capped area, activities that could disrupt the integrity of the eap and 
residential uses of affected properties. Fencing and warning signs deter potential trespassers. OU! was deleted 
from the NPL in April 1997. 

Although the removal criterion for soil.was I 00 ppm of total PCBs, there were two grids with soil residual PCB 
concentrations greater than I 00 ppm and this soil is in direct contact with the 30-foot sand aquifer without any 
clay separation. Besides the contaminated soil, other materials like drums containing NAPLs were consolidated. 
and left on site. Although the engineered cap reduced direct exposure to the contaminants in soils, the residual 
contaminants in soils may be continuously releasing to groundwater and increasing groundwater degradation. The 
conceptual site model is being updated and will help better understand site conditions and whether residual soil 
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contamination is affecting groundwater quality. Any additional issues related to remaining source materials 
contributing to possible groundwater contamination will be addressed by the update of the conceptual site model 
underOU2. 

OU2 
The site inspection and review of documents and ARARs indicate that the OU2 remedy is not functioning as 
intended. Although remedial actions specified in the ROD have been completed, groundwater elevation 
monitoring, groundwater contaminant monitoring, and DNAPL monitoring data over the FYR period indicate that 
site conditions might be different from previously thought. There may not be enougb deep-zone groundwater 
monitoring wells to infer groundwater flow direction, PCB contamination may be outside the slwry wall near 
MW-26 and the HCFCC, the extent of groundwater contamination may be expanding in the deep zone, the cluster 
of deep wells surrounding MW-IO I may be potential conduits for vertical contamination migration from the 
shallow zone, the DNAPL plume may be expanding to the southeast and may be migrating into the deep zone, 
and the presence ofDNAPLs in the shallow zone is preventing groundwater monitoring in the shallow zone 
within the slurry wall in certain areas. Within the slurry wall, quarterly monitoring for DNAPL presence during 
2017 showed that the DNAPL plume may be expanding to the southeast. TCEQ estimates there are about 1.12 
million gallons of DNAPLs potentially present in the shallow zone. However, this is most likely an overestimate 
and the volume ofDNPAL needs to be estimated more accurately. Generally, groundwater flow in the deep zone 
has varied over this FYR period, ranging from west to north; however, this is based on a limited deep zone well 
network. The conceptual site model for the Site needs to be updated to assess the c1ment extent of groundwater 
contamination in the shallow and deep zones and contaminant transport pathways that exist at the Site. However, 
additional deep zone groundwater monitoring wells should not be installed within the slurry wall because they 
could serve as additional conduits for vertical migration of contaminants from the shallow zone to the deep zone. 

Groundwater elevation data during the FYR period indicated that the inward hydraulic gradient is being 
maintained in the shallow groundwater zone. Although monitoring shows no exceedances ofTCE, which is the 
ROD-specified contaminant, additional groundwater monitoring data over the past five years showed exceedances 
of several groundwater contaminants (benzene, vinyl chloride and total PCBs) in the shallow groundwater zone. 
Historically, PCBs have been detected consistently at MW-26, which is located outside the slwry wall and 
adjacent to the HCFCC. The PCB concentrations at MW-26 may indicate PCB contamination has migrated 
outside the slurry wall or that a residual source area is present in this area. Because the treated groundwater 
effluent discharge action level is much higher than the groundwater PCL for total PCBs, any crack or fissure in 
the HCFCC could lead to these exceedanees. Generally, total PCB concentrations have decreased slightly at MW-
26 during this FYR period. Historically, concentrations for other contaminants monitored in the shallow zone 
have been stable and below PCLs. Groundwater monitoring data from the past five years showed consistent 
exceedances of the vinyl chloride and total PCBs PCLs in the deep zone. Total PCB concentrations at several 
wells in the deep zone increased during this FYR period. Additionally, variations of PCB concentrations at MW-
101 have been observed, but all have been above its PCL of 0.0005 mg/L since 2011. During the January 2016 
sampling event, droplets ofDNAPL were observed at MW-101, which may indicate MW-IOI or the cluster of 
deep wells surro1111ding MW-! 0 I are potential preferential pathways for vertical DNAPL migration from the 
shallow zone. These wells should be plugged and abandoned since they are most likely preferential pathways for 
vertical DNAPL migration from the shallow zone. Due to the presence of DNAPL in the shallow zone, it is not 
possible to monitor shallow groundwater contaminant concentrations within the slurry wall. EPA will conduct an 
optimization study to assess the remedy effectiveness and determination whether additional evaluations and/or 
activities are needed. 

O&M activities are implemented by Aptim, as required by the 2015 O&M Plan. In the past five years, the 
groundwater recovery and treatment system has not been consistently operational due to routine maintenance, 
O&M work order preparations and flooding events. There has been one effluent sampling exceedance. Water with 
the exceedance was retreated; water not meeting the discharge criteria has never been discharged. Several routine 
maintenance activities have taken place during the FYR period, including refurbishing the oil/water separator 
tanks and repairing leaks in the system. 
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As required by the 2007 ESD, TCEQ implemented institutional controls at the Site in August 2015. These 
institutional controls prevent groundwater use from the 30-foot and 100-foot sands and installation of 
groundwater wells within the cap or landfill and residential use. The deed notice at property parcel 143A only 
notifies interested parties of contaminated groundwater beneath the property and restricts residential use. 

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

Question B Summary: 
No. The exposure assumptions, toxicity data, cleanup levels and RA Os used at the time of the remedy selection 
are mostly still valid. Some RA Os identified in the 1986 ROD are being met, while some RA Os are not. The cap 
effectively prevents exposure to contaminated soils on site. However, based on current grouudwater monitoring 
data, deeper groundwater units may be subject to contamination migrating from the shallow zone and 
groundwater contamination concentrations are increasing and expanding in the 100-foot sand. The soil cleanup 
goal for total PCBs, 100 mg/kg, was equivalent to a cancer risk of 1 x 10·4 for residential use in the 1986 ROD; 
however, the deed restrictions prohibit residential use. When compared to the current EPA regional screening 
level (RSL) for industrial use, the 1986 ROD cleanup goal for total PCBs is equivalent to 1 x 10-4 (Appendix H, 
Table H-1). As the only designated site contaminant, the federal MCL for TCE has not changed and is still valid 
as a cleanup goal. 

Many of the exposure assumptions identified in the 1986 ROD remain unchanged, as the HCFCC ditch is a 
concrete lined ditch with only intennittent water and no aquatic organisms, the Site is not in use, and use of 
contaminated groundwater is prevented by institutional controls. EPA performed a vapor intrusion assessment in 
the past five years, which found no risk for on-site and off-site buildings and structures. PCBs were not identified 
as a COC in groundwater, however recent groundwater monitoring data have indicated the presence of PCBs in 
groundwater. Additional evaluation is needed to update the conceptual site model and dete1mine whether 
additional .activities are needed. 

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

On September 10, 2017, EPA performed soil and groundwater sampling to identify any potential contamination 
following Hunicane Harvey. The sampling found that post-hurricane conditions of soil ·and groundwater were 
consistent with historical site conditions before the hurricane made landfall. No other issues were repmied at the 
Site as a result of the hurricane. 
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VI. ISSUES/RECOMMENDATIONS 

Issues/Recommendations 

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

OU! 

Issues and Recommendations Identified in the FYR: 

OU(s): 2 Issue Category: Remedy Performance 

Issue: Flow patterns and the extent of contamination in the deep zone are not 
well-defined, there may not be enough deep-zone groundwater monitoring wells 
to infer groundwater flow direction, and the DNAPL plume may be expanding to 
the southeast, may be migrating into the deep zone and its volume may not be 
accurately estimated. Additionally, TCE is the only designated COC, but there are 
other contaminants, including PCBs and vinyl chloride in groundwater, that 
continue to exceed their respective PCLs. 

Recommendation: Develop an updated conceptual site model, determine if site 
conditions have changed since early investigations, and reevaluate site COCs. 
Additional deep zone groundwater monitoring wells should not be installed 
within the slurry wall because they could serve as additional conduits for vertical 
migration of contaminants from the shallow zone to the deep zone. 

Affect Current Affect Future Pa11y Oversight Milestone Date 
Protectiveness Protectiveness Responsible Party/Suppmi 

Agency 

No Yes EPNTCEQ EPAfTCEQ 12/30/2019 ' 

OU(s): 2 Issue Category: Remedy Performance 

Issue: PCB contamination may be outside the sluny wall near MW-26 and the 
HCFCC, the cluster of deep wells sun-ounding MW-101 may be potential conduits 
for vertical contamination migration from the shallow zone, and the presence of 
DNAPLs in the shallow zone is preventing groundwater monitoring in the shallow 
zone within the slun-y wall. 

Recommendation: Conduct an evaluation of PCBs remaining on site and 
determine whether additional actions are needed. The updated conceptual site 
model and optimization report will be used to assist in planning this activity. Deep 
zone monitoring wells within the slmry wall (MW-101, MW-102, MW-103 and 
MW-104) should be plugged and abandoned to avoid acting as conduits for 
vertical migration of contaminants from the shallow zone to the deep zone. 

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

Agency 

No Yes EPAfTCEQ EPAfTCEQ 9/30/2020 
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VII. PROTECTIVENESS STATEMENT 

Protectiveness Statement(s) 

Operable Unit: I Protectiveness Determination: 
Protective 

Protectiveness Statement: The remedy at OU! (source control - contaminated soils, drums and surface 
facilities) is protective of human health and the environment. 

All surface facilities have been removed and disposed of, all unnecessary monitoring wells have been 
plugged and abandoned, contaminated soils with over I 00 mg/kg PCBs have been excavated. and 
disposed of, most buried drums have been excavated and disposed of, a sluny wall has been constructed 
around the Site to a depth of 3 0 feet preventing contaminated groundwater from leaving the Site, a 
permanent cap has been constructed over the site surface preventing exposure to remaining contaminated 
soils and buried drums, and institutional controls have been implemented that restrict digging or any 
disruptive activities on the capped area and restrict residential use of the Site. 

Protectiveness Statement(s) 

Operable Unit: 2 Protectiveness Determination: 
Short-term Protective 

Protectiveness Statement: The OU2 remedy for the Site's contaminated groundwater is curreutly 
protective of humau health and the environment in the short te1m because a groundwater recovery and 
treatment system has been constructed and is operating; the inward hydraulic gradient and the slurry 
wall are preventing further degradation of off-site groundwater in the shallow groundwater unit; aud 
institutional controls prevent groundwater use in the shallow and deep units on site, notify owners of 
contaminated groundwater on one off-site property, and prevent activities that could disturb components 
of the groundwater recovery and treatment system. However, in order for the remedy to be protective in 
the long term, the following actions need to be taken: update the conceptual site model and determine if 
site conditions have changed, reevaluate site COCs, conduct an evaluation of PCBs remaining on site to 
determine whether additional actions are needed and plug and abandon deep zone monitoring wells 
within the slurry wall. 

Sitewide Protectiveness Statement 

Protectiveness Determination: 
Short-term Protective 

Protectiveness Statement: The sitewide remedy is currently protective of human health and the 
environment in the short term. OU! remedial actions adequately addressed all potential exposure 
pathways from contaminated soils, buried drums and surface facilities. EPA deleted the OU! portion of 
the remedy from the NPL in April 1997. OU2 remedial actions currently protect all potential exposure 
pathways in the short term. For the remedy to be protective over the long term, EPA needs to develop 
an updated conceptual site model, dete1mine if site conditions have changed since early investigations, 
reevaluate site CO Cs, conduct an evaluation of PCBs remaining on site to determine if additional actions 
are needed and plug and abandon deep zone monitoring wells within the sluny wall. 
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VIII. NEXT REVIEW 

The next FYR Report for the Geneva lndustries/Fuhnnann Energy Superfund site is required five years from the 
completion date of this review. 
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APPENDIX B - SITE CHRONOLOGY 

Table B-1: Site Chronology 

Event Date 
A petrochemical production facility operated on site; operations included June 1967-September 1978 
manufactru-e of PCBs 
Site owners received several citations for unauthorized discharges of 1970s 
wastewater into the adiacent flood control channel 
EPA conducted a preliminary site investigation and found significant Early 1980s 
PCB and other organics contamination in site soils, groundwater and 
sediment in the adiacent flood control channel 
EPA completed first emergency removal action, involving closui;e of site February 1984 
lagoons; excavation of cont&minated dmms) asbestos, soils and sludge; 
installat.ion of a can; and imnrovement of site drainaP-e 
EPA completed second emergency removal action to plug abandoned May 1984 
wells 
EPA listed the Site on the NPL Seotember 21, 1984 
EPA completed third emergency removal action to remove storage tank September 1984 
materials 
EPA initiated the Site's RJ/FS Seote1i::tber 1984 
EPA comnleted the Site's RJ/FS Amil 1986 
EPA si=ed the Site's ROD Sentembed 8, 1986 
TCEO beoan OU! remedial activities Mav 1988 
TCEn comnleted OU 1 remedial activities Sentember 1990 
TCEQ beean OU2 remedial construction 

. 

. December 1992 
TCEQ comn]eted OU2 remedial constr·uction Anril 1993 
EPA issued the Site's first ESD and TCEQ began the treatment phase of Jnly 1993 
OU2 remedial activities 
EPA comnleted the Preliminarv Close-Out Renart for OU! Sentember 14, 1993 
TCEQ completed several major modifications to the groundwater September 1994 
recoverv and treatment svstem 
EPA deleted OU! from the NPL Anril 8, 1997 
EPA comn]eted the Site's first FYR Aoril 1998 
TCEQ terminated the first O&M contractor's contract due to them not October 1999 
unholdine maintenance activities 
EPA comnleted the Site's second FYR Sentember 2003 
TCEQ hired CB&! (now Aptirn) to rebuild the groundwater recovery and 2004 
treatment svstem and neiform O&M activities 
EPA issued the second ESD for the Site Mav2007 
EPA comnleted the Site's third FYR Seotember 2008 
CB&! resumed reou]ar oroundwater numnino 2008 
CB&I installed new 2:roundwater recoverv wells in the 30°foot sand Februarv 2011 
EPA comnleted the Site's fourth FYR Sentember 2013 
TCEQ undated the Site's O&M Manual and Samnlino & Analvsis Plan Mav 2015 
TCE() irnnlemented recuired institutional controls at the Site August 28, 2015 
Antim discovered dronlets ofDNAPL in MW-101 Januarv 2016 
TCEQ beoan ouarterlv DNAPL monitorin2 and 2au2ine December2016 
Hurricane Harvev affected the Houston area August 2017 
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APPENDIX C - PRESS NOTICES 
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healilli ,md tile e~vlronmeni. Tjie !l•,·e-,•ear review I$ i~•hedule~ tor 
GQrnp(~tij~n in S-e-pben1ber 2018, · 

' 
.The reµ<lr1 wili lie mad~ mtailablll lo tlm p,;b,Jc at lh.o followfng local 
,r;formatlon u,posllofY. or visit. . . . 
Ii Up~:/ lwww. e,p,;1,g<;>v/,rnp'!l'rim(Vire.raeva •im:fuatms1 

MD At1d-0rson llbn,ry 
4333 Unl11ersll)' Drive 

Ho,,1sto11, Te~as 77204·2000 
(7l2} 743,,,.,10 

for pre,, i nq u ides, please ca I I ,(214) 665•2200, for more info rmallon 3i>out 
the site, pieHe conlad: 

Ste,ptieti P~r,~lrn/1\:emod!l~l Prnject ManalJ~F 
(214) 665·3137 . 

or l-800·533..'.mllB (tolHree) 
QW l>y llrnail ~! ~ereira.stephert-:lJl~P,,-!/<W 

Edw ~,d Mekee I/Comm un,ty lrwolv~m,mt Coon:ii nanor 
(214) 665-2252 

or 1-800-533-3508 (loll-Ire<:) 
or PY e m,iH al meki,.,r, etJ.v.;rd@[11Qil.(tOV 

Midori Campbel.l/Te:<as Cornrnis~lon on En~lronmenlal Qualll)I Project 
Man-Z!geir 

_ (512j 2'.>9·2071 _ 
pr by ,,.,;a,1 at fil,,t1<1r,,tilrm,beJ/@:tcecy.!!;'.,\'i!~gQ\'_ 
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La Region 6 de Di:l_Agenda de Protecci6n Ambienfol de los t.s.t.1do;; Un!ldos 
(El'A, pot sm slgJas M ,ngl~s), ,m cooperacl6n con la Comlslon do Caliood 
Arnbienlal d& TeJas, lle~ara a cabo la qufr1t2 rn~ls,on !lo cinco a nos do la 
1mplernentad6n y rendimlenlo del ~Ian de llmpieza del si•U<> Superfund 
{sitio) lnrlust_rips Geneva/Energia. Fuhrmann e,i Houston, Tel~•• Ant<,S1; de 
1%7, l~s act1v1dad~s ,;le explo•~~•on y producc,611 de pelr<lleo nr.,irrifit•on 
en el silio. Destle 1967 a 197a. Wiust,ias 1J~ne_va operil una instalacl6n d·8 
proth . .rccitin di.'! ~l_roleo_ Lil~ operacioff1ies doeD s.itio contamlnaron los suelo-s1 

la, aguas s~bterratieas y las aguas supe,!hoi.ales co,o qt,fmicos peligfQ50S, 

El sitio esta localized-o en un Brea inch..:ishiai ~· rasidtHl-eiaf. c~Ft[l tlD [ia 
aotopista I,,101.statal 45 y el aernpuer!o die Wulllam I', Hobby, Una accl<ln 
de ellmlna,;iorn cie EPA desde 1983 a 1984 mmiio riesa:os inm10-0is1to:; de 
6alwd. Ei remedlo del ,i!io, seleoci.ilnado por la. E. PA m 19!1(; ,· ~otu.li,:adQ 
on 1993 y W07, incluy<i exc~vapian y oliminaci6n iuer~ de! sl!lo de los 
suE!Bos co111aami1~aado!:i. t,-ubrimiento nasDeh.aos. resldu.a!os, tr.atamhmto de 

'Has .aguas wbtetrar11ea~ cornamlnadas. e lmptementaCfdn de los. conlrn1es 
inst,l~damiles. La ,~~lsl•n de clrlco an,:i,s determlnara si la limpieza aiBue 
prnl-eg[ertdo la &altHf hur1r1ii:t.na y el mi;:i:,%;> an1Pi1mte. La revision de ci111co anos 
~~t.\ rmvi 5 ta pa ro septiem br~ i:!e 2Gl8. 

El inform•,. pn11dra a la clisr,osid6n <lei ptl~lie-0 en loo slgulenles 
.repgsitorios lnc-.ilfos de informo,c:l6r1: 

La llit:,li Q!~ca de MD Ar>derMtl 
4333 University Or~ve 

Hou~lorl, ie~s 71204-2000 
(713) 7 43-9710 

Actuafilzaciones ilel eslado tlel ,itio S~perfund eslan tlispMibles 
en I n!emet en 
lll!ll;l!,'&m11Jis,-epl!,gov/s11~oropad/c11,a/.1,efile•llir1fo.cfm?i<i=060280!1 

TodM la:. ptl';a;unt.as de los medio.s debt}n {lirigirse s la 01itina de la Paensa 
do la EPA al (214) 665-2200 

Stephen P~r~irn/ Geret1t" de Prnyecto de Llmpie2& 
(214) 665·3!37 

o 1-800-533-3508 (mimen, !JYatui!g) 
o pOr Cl}rreG< ~l<!.:c.:irDnico a pgreira.ste11:1:Je,r1@.!Jm!~!!,,gQ.t_ 

Edwi!rd MeKael/ Coordinadnr de Parlici!}BCi6n Com~nitaria 
(211): 665-2252 

1) l-800-533-3~{)8 (~umera gr.aluilo) 
o por -correo elsctil'Onico .a trrekeel.edwr-1rd•fflepa.g(:i1t_ 

Midgra Campboll/Goranlo do Prnyedo para la Cilmision de Tej$, pa,a 
Calidad Ambient~! · 

( 51i) 239-2G77 
o pw i;Qrreo elei;tr6ni-l;:g a mfd9ri-~~-~~p_h!;_.lli~l,~i'.J.i.~J>;~!,gQ'.( 
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APPENDIX D - SITE INSPECTION CHECKLIST 

FIVE-YEAR REVIEW SITE INSPECTION CHECKLIST 

I. SITE INFORMATION 

Site Name: Geneva Industries/Fuhrmann Ener~v Date oflnsoection: 10/03/2017 

Location and Region: Houston, TX Region 6 EPA ID: TXD980748453 

Agency, Office or Company Leading the Five-Year 
Weather/Temperature: Cloudy and humid/80s 

Review: EPA 

Remedy Includes: (Check all that apply) 
IZJ Landfill cover/contaiument D Monitored natural attenuation 
D Access controls IZJ Groundwater contaiument 
IZJ Institutional controls IZJ Ve1tical barrier walls 
IZJ Groundwater pump and treatment 
D Surface water collection and treatment 
IZJ Other: Excavation of contaminated soils and buried drums with dis12osal at anEPA-a12J:>roved off-
site facilitv. 

Attachments: IZI Inspection team roster attached D Site map attached 

II. INTERVIEWS (check all that apply) 

I. O&M Site Manager Marc Viola Project Manager 12/28/2017 
Name Title Date 

Interviewed O at site IZJ at office O by phone Phone: --
Problems, suggestions IZJ Report attached: Yes 

2. O&MStaff Michael Stevens Junior Associate --
Name Title . Date 

Interviewed D at site D at office D by phone Phone: --
Problems/suggestions O 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 EPA 
Contact Ste12hen Pereira Remedial -- --

Name Project Date Phone No. 
Manager 
Title 

Problems/suggestions D Report attached: __ 

AgencyTCEQ 
Contact Midori Cam12bell Project 12/18/2017 --

Name Manager Date Phone No. 
Title 

Problems/suggestions D Report attached: __ 

Agency __ 
Contact -- -- -- --

Name Title Date Phone No. 
Problems/suggestions O Rep01t attached: __ 

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

Agency __ 
Contact -- -- -- --

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

4. Other Interviews ( optional) D Report attached: 

Residents . 

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

I. O&M Documents 

121 O&M manual 121 Readily available 121 Up to date • NIA 

121 As-built drawings 121 Readily available 121 Up to date • NIA 

121 Maintenance logs 121 Readily available D Up to date • NIA 

Remarks: 

2. Site-Specific Health and Safety Plan 121 Readily available 121 Up to date • NIA 

121 Contingency plan/emergency response plan 121 Readily available D Up to date • NIA 

Remarks: The site-sl)ecific Health and Safe!Y Plan was Ul)dated in 2017. 

3. O&M and OSHA Training Records 121 Readily available 121 Up to date • NIA 

Remarks: 

4. Permits and Service Agreements 

D Air discharge pennit D Readily available D Up to date 121 NIA 

121 Effluent discharge l2l Readily available 121 Up to date • NIA 

D Waste disposal, POTW D Readily available D Up to date 121 NIA 

D Other permits: __ D Readily available D Up to date 121 NIA 

Remarks: --
. 

5. Gas Generation Records D Readily available D Up to date 121 NIA 

Remarks: 
. 

6. Settlement Monument Records D Readily available D Up to date l21N/A 

Remarks: 

7. Groundwater Monitoring Records l2l Readily available l2J Up to date • NIA 

Remarks: 

8. Leachate Extraction Records D Readily available D Up to date [2]N/A 

Remarks: --

9. Discharge Compliance Records 

• Air 0 Readily available D Upto date l2J NIA 

l2J Water (effluent) [2] Readily available l2J Up to date • NIA 
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Remarks: --

10. Daily Access/Security Logs ~ Readily available ~ Upto date • NIA 

Remarks: ----

IV. O&M COSTS 

I. O&M Organization 

D State in-house ~ Contractor for state 

D PRP in-house D Contractor for PRP 

D Federal facility in-house D Contractor for Federal facility 

•-
2. O&M Cost Records 

~ Readily available ~ Up to date 

D Funding mechanism/agreement in place D Unavailable 

Original O&M cost estimate: __ D Breakdown attached 

Total annual cost by year for review period if available 

From: 09/01/2012 To: 08/31/2013 $138 994.97 D Breakdown attached 

Date Date Total cost 

From: 09/01/2013 To: 08/31/2014 $275,112.09 D Breakdown attached 

Date Date Total cost 

From: 09/01/2014 To: 08/31/2015 $463 043.57 D Breakdown attached 

Date Date Total cost 

From: 09/01/2015 To: 08/31/2016 $111 599.86 D Breakdown attached 

Date Date Total cost 

From: 09/01/2016 To: 08/31/2017 $154,556.59 D Breakdown 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 D Location shown on site map ~ Gates secured • NIA 

Remarks: No fencing damage observed. 

B. Other Access Restrictions 

I. Signs and Other Security Measures D Location shown on site map • NIA 

Remarks: There is signage gresent indicating the name of the Site and no tresnassing. 

C. Institutional Controls (JCs) 
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1. Implementation and Enforcement 

Site conditions imply !Cs not properly implemented OYes [3J No ON/A 

Site conditions imply !Cs not being fully enforced OYes [3J No ON/A 

Type of monitoring (e.g., self-reporting, drive by): Self-rep01ting 

Frequency: Monthly 

Responsible party/agency: O&M contractor 

Contact Marc Viola Project Manager -- --
Name Title Date Phone no. 

Reporting is up to date [3J Yes ONo • NIA 

Rep01ts are verified by the lead agency [3J Yes ONo • NIA 

Specific requirements in deed or decision documents have been met [3J Yes ONo • NIA 

Violations have been reported OYes [3J No • NIA 

Other problems or suggestions: D Report attached 

•, 

2. Adequacy [3J !Cs are adequate D !Cs are inadequate • NIA 
Remarks: --

D. General 

I. Vandalism/Trespassing D Location shown on site map [3J No vandalism evident 

Remarks: --

2. Land Use Changes On Site [3J N/A 

\ Remarks: 
. 

3. Land Use Changes Off Site [3J NIA 

Remarks: --

VI. GENERAL SITE CONDITIONS 

A. Roads [3J Applicable • NIA 

I. Roads Damaged 0 Location shown on site map [3J Roads adequate • NIA 
Remarks: --

B. Other Site Conditions 

Remarks: --

VII. LANDFILL COVERS [3J Applicable • NIA 
. 

A. Landfill Surface 

I. Settlement (low spots) 0 Location shown on site map [3J Settlement not evident 

Area extent: -- Depth: __ 

Remarks: 

2. Cracks 0 Location shown on site map [3J Cracking not evident 

Lengths: __ Widths: -- Depths: __ 

Remarks: 
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3, Erosion D Location shown on site map [gJ Erosion not evident 

Area extent: -- Depth: __ 

Remarks: --

4. Holes D Location shown on site map [gj Holes not evident 

Area extent: -- Depth: __ 

Remarks: --

5, Vegetative Cover [gj Grass [gj Cover properly established 

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

Remarks: Vegetative cover is QWQertv established and includes grasses that are about 3 feet high. 

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

Remarks: --

7. Bulges D Location shown on site map [gJ Bulges not evident 

Area extent: -- Height: __ 

Remarks: --

8, Wet Areas/Water Damage [gj Wet areas/water damage not evident 

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

Remarks: There were some wet areas on the vegetative cover. However, it had rained the previous· 
night. 

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

D No evidence of slope instability 

Area extent: --

Remarks: Some drainage material from the landfill cover is exgosed on the landfill sloge. However, 
this was ex)lected given the nature of the material. 

B. Benches 0 Applicable [gj N/A 

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

C. Letdown Channels D Applicable iZ] N/A 

(Channel lined with erosion control mats, riprap, grout bags or gabions that descend down the steep side 
slope of the cover and will allow the nmoffwater collected by the benches to move off of the landfill 
cover without creating erosion gullies.) 

D. Cover Penetrations [gJ Applicable • NIA 

l. Gas Vents D Active D Passive 

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

D Evidence of leakage at penetration D Needs maintenance [gjN/A 

Remarks: --
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2. Gas Monitoring Probes 

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

D Evidence of leakage at penetration D Needs maintenance 12] NIA 

Remarks: 

3. Monitoring Wells (within surface area oflandfill) 

12] Properly secured/locked 12] Functioning 12] Routinely sampled 12] Good condition 

D Evidence of leakage at penetration D Needs maintenance • NIA 

Remarks: 

4. Extraction Wells Leachate 

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

D Evidence of leakage at penetration D Needs maintenance 12] NIA 

Remarks: 

5. Settlement Monuments D Located· D Routinely surveyed 12] NIA 

Remarks: 

E. Gas Collection and Treatment • Applicable [:gj N/A 

F. Cover Drainage Layer • Applicable [:gj N/A 

G. Detention/Sedimentation Ponds • Applicable [:gj N/A 

H. Retaining Walls D Applicable [:gj N/A 

I. Perimeter Ditches/Off-Site Discharge D Applicable [:gj NIA 

VIII. VERTICAL BARRIER WALLS [:gj Applicable • NIA 

1. Settlement D Location shown on site map 12] Settlement not evident 

Area extent: -- Depth:_ . 

Remarks: --

2. P.erformance Monitoring Type of monitoring: Groundwater elevation monitoring 

0 Perfmmance not monitored 

Frequency: Semi-annually or as directed by the TCEQ 12roject D Evidence of breaching 
manager 

Head differential: --

Remarks: It armears the inward hydi·aulic gradient is being maintained .in the shallow zone. 

IX. GROUNDWATER/SURFACEWATERREMEDIES 12] Applicable 0 N/A 
. 

A. Groundwater Extraction Wells, Pumps and Pipelines [:gj Applicable • NIA 

I. Pumps, Wellhead Plumbing and Electrical 

[:gj Good condition [:gj All required wells properly operating D Needs maintenance • NIA 

Remarks: 

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

12] Good condition • Needs maintenance 
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Remarks: --

3. Spare Parts and Equipment 

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

Remarks: The system is old and is aging, However, it is being refurbished as needed to kee12 it running . 
. 

B. Surface Water Collection Structures, Pumps and Pipelines . D Applicable ~NIA 

1. Collection Structures, Pumps and Electrical 

D Good condition D Needs maintenance 

Remarks: --

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

0 Good condition D N ~eds 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 IX] Applicable • NIA 

1. Treatment Train ( check components that apply) 

D Metals removal IX] Oil/water separation D Bioremediation 

D Air stripping 0 Carbon adsorbers 

~ Filters: Charcoal 

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

OOthers: __ 

~ Good condition D Needs maintenance 

~ Sampling ports properly marked and functional 

~ Sampling/maintenance log displayed and up to date 

~ Equipment properly identified 

0 Quantity of groundwater treated ammally: __ 

D Quantity of surface water treated annually: __ 

Remarks: --

2. Electrical Enclosures and Panels (properly rated and functional) 

• NIA IX] Good condition 0 Needs maintenance 

Remarks: --

3. Tanks, Vaults, Storage Vessels 

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

Remarks: Most tanks are in good condition. However, the knockout tank needs to be renlaced. 

4. Discharge Structure and Appurtenances 

• NIA IX] Good condition D Needs maintenance 

Remarks: --
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5. TreatmentBuilding(s) 

• NIA 12;] Good condition ( esp. roof and doorways) D Needs repair 

12;] Chemicals and equipment properly stored 

Remarks: --

6. Monitoring Wells (pump and treatment remedy) 

12;] Properly secured/locked 12;] Functioning 12;] Routinely sampled 12;] Good condition 

12;] All required wells located D Needs maintenance • NIA 

Remarks: All observed monitoring wells were locked and uroue,:ty labeled. 

D. Monitoring Data 

I. Monitoring Data 

12;] Is routinely submitted on time 12;] Is of acceptable quality 

2. Monitoring Data Suggests: 

D Groundwater plume is effectively contained D Contaminant concentrations are declining 

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

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

D All required wells located D Needs maintenance 12;] NIA 

Remarks: 

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 anv facilitv associated with the remedv. An examnle would be soil vanor extraction. 

XI. OVERALL OBSERVATIONS 
A. Jmnlementation of the Remedv 

Describe issues and observations relating to whethe! 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 
plwne, minimize infiltration and gas emissions). 
The remedy was designed to grevent future contamination of the adjacent flood control channel, minimize 
direct contact with contaminated soils, urevent degradation of off-site soil, urevent further degradation of 
off-site groundwater, reduce the risk of groundwater degradation in the dee:ger sand units, and reduce 
contamination in the 100-foot sand unit. Tue remedy is mostly effective and functioning as designed. 
However, it armears that groundwater contamination from the 30-foot sand unit might be moving into the 
100-foot sand unit. In 2016, O&M contractors also discovered the J:>resence ofDNAPL in deeJ:> monitoring 
wells while uerforming a clear bailing of the wells. The DNAPL ulume may also be migrating to the 
southeast. Groundwater monitoring data over the FYR ueriod has shown steady increases of PCB 
contamination in the deen zone and ~-oundwater contamination rnav be exnandinP-. 

B. Adeauacy 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 urocedures are implemented as J:>rescribed in the ROD and O&M Manual. The treatment system is 
a"in" and some narts need to be renlaced. Overall it is in POOd condition. 

C. Earlv 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. 
The remed" ma" need to be channed based on issues and nroblems listed above. 

D. Onnortunities for Ootimization 
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Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy. 
EPA is cunently conducting an optimization study. 
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APPENDIX E - PRE-NPL, REMEDIAL ACTION AND SITE INSPECTION 
PHOT·os 

BEFORE: - 1982-1990 

Aerial of the Site in August 1982 before NPL listing 

. Aerial of the Site in April 1990 during remedy construction 
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AFTER - Site h1spection Photos: Octobe_r 2017 

Signage on the site entrance gate 

Groundwater recovery and treatment building 
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Granular activated carbon tanks, part of the groundwater recove1y and treatment system 

Oil/water separator tank, part of the groundwater recovery and treatment system 
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Capped area looking east with vegetation 
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Locked monitoring well MW-26 

Recovery well RW-6 (no longer functioning and discmmected) 

,. 
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Piping, part of the active groundwater recove1y and treatment system 

Cluster of deep monitoring wells...:... MW-101, MW-102, MW-103 and MW-104 
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One of the six tanks where treated groundwater is stored before discharge 

Effluent discharge outfall piping 
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Treated groundwater storage tanks (right) and the HCFCC (left), located east of the Site 
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APPENDIX F - DATA FIGURES AND TABLES 

Figure F-1: June 2017 Shallow Wells Potentiometric Surface Map 

~ ~ ·1.',8:!11' .,.....,. 
Ui · 

;,,.. 

.:..v 
··~ V' a..· ":. . 

'9:~'\ 

F-1 

l,r:q,md 
• Sh~ow WonllOr WAGt: 
- dopthlill190M'loJT 
.., Sl'l:\Cow R&w,ery\it;'ens! 
• depth 1-.\A~tl 34' to ii4• 

F~r Sh::.flcw R&covery W•lh 
~ NoYt U,~t A$ l-1ie;,;orl\~lt:.s; 

dtnlh IYIC(I: ~2' lo ,\7" 

C-· ~~f, ~,:,~~~:139' 

O Deep R:e-rov•ry Well; 1W 
Monitor \fl.::th Co.~ploloc.! iil * Underlying OririiinQ\r.'oto1Acui!c1:.; 
001)Un sm.•m on map 
T,e:»ed GcuAdmk:t EJ!lo.rori Cit;dr,uuo 

• LAt: ~· 37 38,21", Lt.Ing: 95' 111'59.2'4"' 

o:=:=:rt SIUftyWall 

- X.-F•nca 
~ Ofo~ter Pol~~trlC $ot'3Ci! CM<o...­

(Do!l',cd 'ift:cue tnfertocQ 
....... Cto<.mdw;l~r FJcr,\'Oiroc11on 

117.0l) 0 10Undw2lu( E:ov;llioH (lt II.St.) 

~j 

-· ,.(;;-;1011-! 

·­L.U 
t.!larusl 

"" 

• .. ,_-...c,.,... ) 

P•,11Uol I 
L,Jo,11 

\ Clf/ ,· 

$, 
0 2~ SO 75 100 200 
!!!!!!!I 

r iCURi!: 
NU11GER 

· 2 

!iii! 

SHALLOW .,.ELLS 
POTENTIOMETRIC SURFACE 

(JUNE G, Nt7J 

ZS'Xl Ct1yWc~t8t--,•o 
• Su.10 nno 

Hl)lli'J:)f\ Tl!lt.1:0 no,, 
v.um.ADTIVl..ciim 



Figure F-2: June 2017 Deep Wells Potentiometric Surface Map 
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Table F-1: Cumulative Grouudwater Mouitoring Data 

ci:--1,2-

Cbemla;il 
,_. 

Ttll>Ue Ellt,'lle=.¢ X}iene~ O.:h!rn)eth)iir.,:,. Ttlr;s,:~,l:<"imh;'ler~ t,,mt;--1,:?-0l:tt<::roe;iyM".ec 

CASJ,111, 71-4El. IOB-W-3 101r4M n~a.»7 H:6-U..2 ur-1.w; 1i½tl-S 

71&r1PCL II.I!~ ,m 0.70 " omu l!.l!llS 0.10 

hmplDIO o,• vs oe,; Val 0~ \'al ""' v .. O~al VD! °"' VD1 o~, ~ .-~, 
M\\'•li !!11Hill€' ""ll.U0:?11 U "'11.01120 U -=!1.00::!0 U <CWSU NA NA 

MW~ IHi:!sit:E "OJ.ll!l!II& U "'Ii.DOD'.!& U <>).000:IS U ~o-0:01s u NA "' NA 

M\\'-5 l!MlS,'07 /41.ll!IOSO U -<!1.00024 U .:0.0003S U 41.00011 U NA "' NA 

1.11\l~ C!:'./J1/!l7 -<tl.tlaD::!3 U -<ll,!IOOS4 U -eO.OOD-1,i U <0..0011 U NA '" NA 

MIii-ii 071l:t>i,7 -<O.tl0023 U -:!I.OOOS.: U -<O.OOD48 U co0.0011 U NA '" "11\M 1~11!5,'117 ...::i.uoan u 41.000;4 U 4.tl!IO-!-BU -<!l..lJ(ll1 U NA '" NA 

ln\1-e-QiCS C1lll7il!E --0.110023 U -i:0.0005'- U ..c0.00[}.IB U ·<{l..0011 U NA '" Ul\!-S-04C!! 1!4!"25'J!!S -<0.00046 U ..:tl.0!10411 U <O.OOD45 U ..:0..0014 U NA '" NA 

UIV-S•07t& !!7ill2ltl& ..;!,110046 U "'0.0004& U <0.00045 U <0.0014 U NA NA NA 

U\V-&-IJ1~ c~,u,,'t!~ ...:..00046 U -<0.00!14& U -<>l.OIID45 U "'ll.0014 U "' '" NA 

MIIJ-S-C€119 cenc,us "IJ.DDtJ.!.5 U 4l.Dllll$S U -a.lllll04S U -<!1.0(]14 U "' '" NA 

mv-a-0110 1:,7.r.!f/lll <1.011050 U N NA NA ,;(l.l:OJ55 1J "' 41110045 U 

M\V-S-0211 l!Y'.Art1 ..O.DODOB IJ " NA NA .qJ.OCOll5 U "' -<>1DO!lll!IU 

l.ll\!-O!Hl7H !!7/H.'H <O.DDDDBU '" NA NA -<tl.0::0!15 U '" <O!IOOOB U 

U\\!-8•1211 i:!114111 ..qj.D00:S U N NA "' -al.C00:!4 u -<!I.CCf!H U "IJ.!ilJOl U 

!.l\\!+{1412 1!41::El'U .. ~.aao:s u "' "' "' --co:rn::ii: u -<!l.Cfi!lll U <0.0!103!! U 

tl\\!-S-OH.2 a·mlri:l "11.tJO!l:.4 U •• "' "' 4);001)40 U ...:l).0(1(14E U 41.1111047 U 

I..IW-S-071! 07ill"'.JU --<D.00034 U " NA NA =~o u ...:IJDc!Wli u .;J.OIIOG U 

!..ll\'•i!-llll4 !."1"!'1El14 -o.O.D!llll4 U " NA "' ~oo:i:.·o u '" ..q)_~7 U 

I.IIV-S-0714 !17/lili'U -<11.00034 U " NA NA ""11.ooµo u NA .;J.000-47 U 

!.IW-!i--0115 D1t'llef'l5 "ll.ll0Dl4 U N NA NA .;J.JXrnlO U NA -<01111047 U 

MW-i-0116 lltill=l,E -<11,0llWU -<D.011049 IJ .;J.000-IS U -:a..oou u .;JJll'.152 tJ <Jl,.tC0~6 U ..:J.011047 U 

~nV""\S•U!E 1u.;.111e -<O.lllltJ.!.7 U " NA "' -<a.OOJS.2 tJ;UJ-CC"'1. "' -<ODD!l47 U;tJJ-CCAl. 

~nV-e-cE17 CE,U7,'17 ..q)'_00030 U " NA NA ¢.00)30 U NA -C.001130 U 

MW•ltl IHl14ill5 <D.0020 U "'ll.Otll!IU '""O.D020 U 
""'"" u 

NA '" NA 

MIV·IO 1!1f.W!!E -<O.IIDOfB U -<D.00025 U -<0..0111138 U -<0-00016 U NA '" NA 

!.ll.'J•lll 1!1.1Cl!Mt7 -0.t!OO;a U .:D.DOD::1,1 U -<O.OO!IJSU -<tl.00017 U "' '" NA 

MW·lO C:Sf.!IDU7 ~.tlll!lllU -<ll.ODDS4 U -<ll.00!1411 U <iJ.0011 U '"' '" NA 

1.11\'-IO C7i!l<~7 -<O.DD023 U <D.DOQS4 U .c0.0011-!S tJ -<OOOli U NA ti., NA 

1.11\!•IO Ul,1!~iU7 • -,i:j.000~] U "'0.D!IOS4 U' -c0.00048 U -<O.DJtt u .,, NA NA 

Ml\'-10--01t!II 11-\!1!7,'llll -<O.DDtJ.!.6 U -<D.11004B U --<D.O!I04S U -<0.0014 U NA NA NA 

M\\!•111-c4C1! !Mt'li,llS -0,DO!l-:5 U <Q.DD!l4B U «!l.O!ltl45 U '<Cl.0014 U '"' NA NA 

M\\1·10~7t!II n:mr.!,11t1 -<O.ll'J!l.\5U <0,00MB U <0.0011-:s u -<0.0014 U NA NA 

!.ll\f-111-011!~ lltflle,ll9 4l.DOOU U «D.00!148 U 0.D0066 ,i -<0.0014 U "' NA 

1.11\HO·UC!l t!Efll!oll5' -<0.1101145 U "'ll.OtlMB U -<O.llllel4S -<O.OOU U '"' '" NA 

l.!W•1Cl-!l110 n1,'J.e,~a -<J.DDHIIU " NA NA -<11..0::ms u NA -<IIJD!l45 U 

l.l\\'•1(!-0111 n::ia.m1 -o.ooaaa U;UJL~UR '" NA "' -<O.COOD~ U;UJL-a'<JR "' -<O.OODDB U;WL-<lUR 

1,.nv.10-111u C7IUN~ -<O.OIIODB U " NA NA ..q)'t::00115 U '" -<O.OOIIDS U 

J.1\\/•11Ml-J:1 UJMtH /41.oorn u "' NA "' -<O.tm::,;u -ct!.l!Dira! U -.:0.0DDl U 

MIV-10-0412 1!412£111 ~.DOil:$ U " NA NA -<O.OXl:!A IJ -<l!.IIQOH ll -<OJJOll30 U 

Ml\1•\0-GH3 IHJ2lff! -,,,,,110034 U " NA NA -<OOXi!lD U .. ll.lll!ll4E. 0 <0Dllll47 U 

l,IW-10--07\l C7illl."l~ -<:D,00034 U " NA "' -<0.00!140 U --<l!.ttiwe u .c0.DD!l41 U 

l,ll\1·10-0--\14 IH~EIU -4.llllD34 U " m m -<O.Dl!l.\ll U '" ..:;l.'1]01141 U 

Ul.\'•IIH!714 llc7,112t14 41.00DM U " "" "" -<O.OOlllOU "' <\.OOWU 

UIV-10-0!1£ IHlD?li!l -<cll.DD!l;.'; IJ " NA -,,,.0»-lD U '" -<O.ODMiU 

Ul\HIHlH6 M:,U&!IE «0.0011-,"] U .cO.Oll!J.U U ..::i.D034& U o<tt.001:2 u •(l.lllJDll -«li,C-OlllS U -<O.OD:1'7U 

Ms\H0-12-JE 1;!1"21!,"!6 -«Ollll!l.:.7 U " "" "" -OJ»JUU '" -<ODOC!47U 

l.ll&J•1JH:617 lle/117/H <lUIDOlll U " NA "" -<O.OO~H U "' ""1!JDOlD U 

l.ll.\'·11 l!·W·U<'llE ..:11.muou -<0.0!120 U «ll.11020 U -<lJ~tJ '"' NA 

1.1\V•H lr1f2£/l:6 4:1.t!ODI& U -.<O.DD:U& U ..:i.00038 U -<O.ool1SU "' "' NA 

M\\1·11 tntMl,'lli' -dJ.OllllSD U <D.1Jtllll4 U <l.00035 U -<0.00::11; U "' '" NA 

1.11.\Hl oeaM<7 -<O.DOOll U "'D.00054 U «D.D0El4S U -<0.0011 U "' "' '"' 
1.11\!·11 117.1-:11107 -<O,OD:12l U <ll.001154 U .;,Q.OD!l.:.S U <a " u '"' HA w. 
U\\'•11 "!C">'llC,I!i? -aJ.1lll!ID U «ll.Dll054 U «11.DlltllS U -<O.OOli lJ '"' '" "' U\l/•11--C,!c:8 i!'1/D7il!e -<O.flllll<lli U .:ll,DDD.\B U -<D,001145 U -<Cl.o.:l14 U '"' '" "" 
UIV-11-lloll!lo c.tm.,l!e. <I.DD!J-1.i U ,.ll.llll!l4B U -<0.000-!15 U -<-00014 U .. '" w. 
U\V•l1--07Ce 6.7i!l1il!I! <O.tlll!J.!iS U -;::lJ,D!Hl"ll U -<lJ.Dll!J.I.SU <tl.0014!.1 "' .HA "" 
wv-11-inn; D1Hl!!>'C5' -<O.Oll!l-15 U .. D.IIDM9 U -<O.tiO!J..l!iU -<O!El4 u "' '" "" 
l,UV•11-ll~ l!Er,jlhl!S -<O.tlll!ll>i U "'ll.-Dllll49 U -<(l.00~5 U <10014 U "" '" NA 

l.!IV·IH!711l ll-7i2Et!l'.tt -<O.llD05D U '" NA "" -<e.a.J:JnU JI,'\ -<ODD~S U 

l.lW·ll-1!2\! D:!l~~~ -<O.OODUB U;Wl~UR " "" "" """"'" '.l;UJL-4.UR '" <O.ODDD! U;UJL~R 

UIV·l1-117ii ll:7,'l!,'ll! '1JJIDDH U '" "' NA -<e!DJD!i U "' ••::lDDOH U 

l,M'-l1·1lH 12i1!fH <J.IID025 U '" "' NA "'°'"' u -<!l.fiCll?:! U .-:1.ilDlll U 

Ul\'•li•ll41:!. 1!4~ii2 4:i.0Dal5 u " "" NA <JOOlli 'U c:JJ!CIS:! ti <JD:lDlD U 

Ml.\H1-D113 t!'I,~! -<O.ODD34 U " NA "' -<OOJ:140 'IJ -<I.DC64S' U -OD)nii? U 

U\\!-111-GTH ll-T,Ul,'lt:! --:l.DDD34 U "' NA "' 
.,,,,,.,u ••!l.~Cll41$ U -<00llll47U 

Ul.\'-IM:;i14 ll'Wll7a't4 -<O.DDDl' U '" NA NA -<CQJJla~ IJ '" <li:!0!141 U 

UIV•11-ll114 U."IYC~'li¢ <l.llnD:l-4 U " "" "' -<DJ'.00.l.ll'lJ '" -<QIDlil:1 U 

Ul.\!·1Hl1i5 C!i,tm':!E -<CLODD34 U '" w. NA ..OD»Kl U '" .;()0:0,l.7U 

Ul\'•1M!11e ll1ilr51"15 -<O.OD[I.I;-; U -<D.IID!l4S U <O-DD04i5 1J ~aml2lJ «o.oml !U "11.Dl!inE IJ ..omn,;; u 
1.n\l-11·1:!.1E ~=s -<O.D0~7U w. w. "' -<0.DJJ2 :u NA ~)41 U 

1,U\'•11-tl6t7 ~E,117.M? -<O.CODlO U '" w, "" -<OO)w:J V .. <J.o:IDD tf 
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P:-1,Z-
C:bernk>!I lior.z:...,,.,ec nr.>:r~ El!\yllettZei-~ .K;~ne~ 01..hlm;lolhilene Te!ra>:~-"=<'!lollJ;l•~ tr.m:-l,1'-:l!cll<:n,e\tr1!= 
CAIN<>. 71--lE! !tli..U•3 1~1--4 1Hll--:0·7 HE-;;• :? i27•1N IM•EQ-; 

i"lor 1PCL IIJ:M ,.oo 0.711 " '-"" l!.llll:: ll.10 
3M1Pltl0 O~I!! Vo G"-.<:f Val - Val ""' v" Q~"ill! V3i ,,~, v~, ou,1 v, ""'' M\1/-17 111d?,ll€ 41.0D~II U .. D.1111:!ll U -<D.0112!1 U -<O.OJs;U '"' ,,. 

t= 
MI\H7 l!!IZ5'1!1i <;.110019 U .;Q.OD:i:.!6 U ~.11111138 U -<O.JXXJ1S U '"' '"' M\\'·17 Dtt'!lllll7 ...:;.1100,;o u <ll.00024 U -41.0llll3S U ·<(Ul0017 U ,,. ,,. 
Ml\'·17 nr121!m7 ..::i.11011n u ""!l.l!IIIIS,4U -=11.0110..:5 U -:0..0011 U NA ,,. 
MW·l7 07J'U,ll7 -<0.0011~3 U -<ll.111105-: U -,11.0110..:e u -:0.0011 U NA ... '"' Ml\'•17 1~H.U7 "°-1111!113 U --<ll.DOl!s.4 U <11.0ll!UB U ~0.0011 U 

'" 
,,. 

1.11,\'·17·1Hl!8 D!illi'"•l.15 <O.Ollt.46 U ..:o.OO!Jt.S U -o0.1!0(1.l5 U -<0.0014 U '"' ... NA f.ll\'·17-1!4C8 0411$1!8 ..::l.001146 U -<0.00!149 U -o:11111045 U /41.0014 U NA ,,. '"' J.II\HHl71!8 1!7ill1Jll8 41.11111146 U .;:;0.{)0~8 U -41.011045 U -<ll..0014 U NA n• '"' f.lW·l7-ll11!9 OtfCl!i'!l9 -<t:.IIDJUE U -<0.110rl49 U -o:I.Oll04S U ..::l.0014 U '"' ,,. 
f.lW-17--l!EIIS 1!e,'!1iC5 <{).00().!:6 U -<0.ll!ltl4B U -41.l!D0.,5 U -:(l.0014 U '"' '" NA MW17--0J'1D 1!7r.!t','l0 4l.l!Ol!5D U n NA NA "!llmsr; u ,,. /41.011045 U J.t\\'·17--llllf l!msfl1 4l.lllltlll a U:WL~\JR N '"' n• -<a.000115 U·WL-SUR ... -<0.011110 ! U:WL-GUR Ul\'•17-0?H 01!Hi1t ~.l!OIIDBU N '"' •• a<!l.oo:11!6 U ... -cl.ODDO! U MW-17-1211 u1uni .q).Ol!lllS U " NA NA .,,.,,,. u /41.Cl!l!Jl U 43.110113\J I.W;•1H!411 1::412!/U -,aJ.00!115 U " '"' NA ..,,,,,.. u -<ll.tl!llJJ U ...:l.!IDUO U l.t\\'·17-0113 111/ll/U 41.011034 U " '"' '"' '<C.ool40 U -<!1.1!1!!1..IE U -<O.O!IQ47 U M\\'·17-07H tl7lt!?/H -<!l.110034 U ,,. NA NA <-000£0 U <1!.llCc.\E U .:0.!101147 U U\\'·1Hl1f4 ll\!!1114 --<D.00014 U •• '"' NA -o:1.000411 U ,,. ...:!.0Drl47 U M\\!·1Hl7i4 07i!lt/14 -<D.00034 U N '"' NA <OD0041! u . 

"' <:O.ODWU Ml\'-17-0llS- ll1'1l7115 "'il.11111134 U N NA NA '(I.IJ0040 U ... 41.00Mru UIV·!Hl116 OtlCEf16 -<D.001147 U .. 11.011049 U "'1.00046 U <i'.10012\J ~s:! u -<a~acmi u .:O.l!DCl,;1 U 1.UV·H-1216 12i~Hi ""ll.l!l!D47 U N '"' NA ql.ol:J!il tJ "" "6.!111047 tJ MIV-17--1!617 l!E<'ll7/17 ... 0.1!1!!131! U "' '"' NA -dJ.ool30 U '"' 43.!IDl!lO U 

M\\!•22 OUU,!!5 ..:O.l!l!WU "'o.o~u -<D.ll!l..'O U """"" '"' ... NA 1.11\'•22 llll".lfuCE 41.llll!IIS U .:0.11011~6 \J -<tUll!llle U 4L0001S U NA n• NA 1.1\\'•22 ll1"1lill·7 -<0.00051! U "'ll.llD~U 4!.011035 U -<Oll0017 U NA '" NA I.IW·2l llffillill7 •<(1.00023 U ,<l!,00054 U -¢£1.IIDM6U 41.00H U NA ,,. '"' MW·"'~ 117'"!2,U7 -<O.l!ll!lll U "'l!.0111!5.4 U ..:!1.110045 U -<al.OOH U NA "' 1.11\'·:U tl!Jll!JU7 "1l,l!Dm U D.Olll!&S J -<O.ODMS U -<Cl.OOHU NA •• '"' U\\'•::U-0108 IWll!JllS -<0.000.!.e u !1.110117 "'11.000.:S U -:Q.0014 U NA "" "' 1.1W•:ll-1!4Cie ll4/2!,1l6 -<O.ODt..lS U Jl.l!D04B '<0.0DMS U '<C0014 U NA ,,. NA l.ls\'•22-071;6 ll7,'Dl•1l!! -<O.ODCll:5 U "'ll.0Drl49 U ...:i.0004S U -<OAX!14 U NA ... NA t.l\\'·12-11109 O!J'll!l,ll9 ...:i.ODD40 U <0.110048 U -<0.11!1045 U -<0.0014 U "' ... '"' l,l\\!·22--0:EC9 !l~1ill9 <ll.ODl!4r; U -<0.01!!14B U -:Q,{11)0-ISU -<O..OOUU "' '" l.l\\!·12-[1710 ll7Qll/10 "1l,OOIISO U "' "' n• -<O..ooJ56 U ,,. -<O.llll04S U Ul\!•2.l-0:::111 !l:Z,'2£1,1 -<tl.'DDOH U •• •• NA -<C!.00005 U ,,. -<O.ll01109 U I.IW•2...""!!711 07,'UiH <l.l!ODDB U N '"' '"' -<0.0000& U ,,. -<O.lll!OD9 U Ll\.\'•:U-1111 1:Yl:41n -<O.O!ltl!S U N NA "" -<0.c:o:JZ: u -q1,noon u 4l.ill!D3 U l,l\\!·"Z!-i!-412 n.lr.!&U -<D,00015 U " NA '"' -:(l,OJ[!M u «OJ!t:1133 U <0.!100311 U l.l\\'·ll-11113 ll112Jt1l -<ll.00034 U ,,. '"' "' -<0.00Cll:D tJ "ll..lillll.l:E U -<0.!101147 U I.IW·22-07ll ll7,1lUU ""ll.0003-1 U " NA "' -o.moou --<llllCGIE U -:(l.l!OP.,'7 U l.ll\!•22-11114 1)-L",EtN --<ll.00034 U N NA NA -<!l.ilOMDU •• ..:J.lll!!l-47 U l.l\V•22--1!7!4 07,tH1"4 ""ll-DOD34 U " NA NA -<O~O U ,,. -<O.llD!l47 U t.ll.\!·ll-0115 lltill&lS -<ll.00034 U '"' NA /41.co:J..l.O U ,,. ""3.00lJ-1:i U M\11·22-0f1E !l1/l:E116 -.<0,0011-17 U '0.l!OD!,9 J ..:J.00046 \J -<!l.0012 U ~!,? \J -<ann,m u -<0.!101147 U 1.nv-22-1216 urd!l,e ~.00041 U n• NA NA •=mu ,,. -<ODD!l47 U Ll\\'·:ll-!l1H? tfilll/17 ""ll.llDD3D U •• '"' "' -<>l.OOJ3DU ... -<0.001131! U 

MW•23 llH1411:S -<D.ll020 U -«D.110:!D U -<0.011211 U -<>OOSU NA ,,. 
NA 1.ll\!•23 !l1.1:lE,t:S <0.0111118 U -<D.tl00l6 U -,,;l.llD113B tJ -<0.00018 U "" '" U\\'•il !!1,1$1!,7 41.l!H5Il U .,11.!!00;!4 U -<0.001135 U 41.00017 U "' '" '"' t.11\'·ll llffillatl7 <O.Dlltl13 U . .:11.0DD!.4 U "'0.00048 U -<OOJII U ... NA uw-:n 01t'l?,ll7 -<0.11DD:!l U "'II.ODDS.: U "'ll.001148 U <i'.1.0011 U '"' ,,. "" uw-z; 10ill!o'l!,7 -<0.11111123 U -<D.110054 U <ll.!lOD-:18 U <0.0011 U ... "" U\\'·23il1t6 llt,U7,t:B -<0.01111'15 U <O.nll!l4B U ... 0.-01104$ U 4lOJ1-I U NA •• '"' M\\!•2H!4M ll4m,ll8 -<O.llllll'l5 U 11.11111149 U <tl.l!DD45 U <0.0014 0 NA '" NA UW•ZH!71!9 ll7,UZ.C!! 41.l!Oll-l& U -,,o,DDMB U -<0.0111145 U -<0..DJ14 U NA ... NA t.11\!·23-011!E t!-:,t:e,i:e -<0.011:1,16 IJ ·11.l!IIOH J -<Cl.1111045 U 410014 V '"' ,,. w, l,1W·::U-C€1lS !leftlMl': -<0.000.:5 U o.ooon J -<0.tlll04S U .:a.m14 U NA ,,. NA U.V·ll-0710 07{.!fu~ll -:(l.0011511 U NA NA -<0.0::055 U •• -<IIJDD4S U UIV·23i!:!1l ll:!>-i4/!1 41.DIIOD& U;L'\IL..mJR N '"' "' "°-@115 U;VJl.~FI ,,. <I.ODDD9 U;lNL.._'l.UR Ul.\'•:U•!J711 0.1,.,..JH -<O.ODIIDB U " NA "" =• u "' -<il.Ollllllg U UW•2.Hl11 12,-,4n1 -<0.l!D111SU N w. '"' ~=u <l.l!l!tn3 U <0.01111:;i U MIV-23«11 ll41le1U .. 11.001115 U ,,. NA "' <000~ U ~.l!t!l:UU -<O.l!Dalll U l.t.V·:l.Hl-'111 IHl'nnl ..eD.1111034 U " "' "' -<l.LXl!l.!ll U -<lll!cra.ie u --e0.011347 U UW•2H)7H ll7iUl,'"ll ""'11.00DS,4 J N NA w, -<000040 U <llllCl!-16 U -<(l,11Dllll1 U MW•2'.iil114 D-lt:'17,"14 <Il.DDD34 U "" "' <0.0JMO U "' <ll,IIDD41 U 

UW•2H!714 1!7,'ll'1i14 -<O.ODD34 U " NA u, 4l0"40U "' -<O.OOIJ.l-7 U J.n\!•23--0115 IU,t17,'IS <11.t!OH.; U N NA NA .,_, u ,,. <0.0DM7 U J.U\!•n-ilc1lE t!lill7>'l!E -<0.1!00.:1 U ll.DDU <0.DDM& U -<0.0012\1 ""30:CS.l U "'11.tase u -O.OD:!4l' U 
U.\'·23-1216 Ullt&-'16 0.IIDD51 J " = '"' <0.£0J!i2 u n• ..O..Ol!M7U W\'•2H!6!7 CS.t!cffl7 ll.DDIB " NA NA -<C"'330U ,,. ~nnnu 
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d:rt.3:-
Cbemto-.il Btl'!Z.«lt Tc.Mr.e E U\yllr;n:z~ X)~e::. D!tl"Jo,.'?!tlfl}1er,e Tetratt..1oro?lh;1ene tr3n ~ l,2-Dkh!Croelt1)1:oe 
CAI No. 7 1..Sl-~ 1ce-s~-3 l(X),J,1~ 1~0-20-7 l!:E--:9-2 1~7-tB...:. 1~C-S 

Tler1PCL a.cos 1.00 0 .70 10 o.mo a.cos D.1D 
l~mpla ID Dole Vo l Qu3I Vol OU>l ,Vi21 1>"'1 v,, C.L.!J \ ' :,I C>u1l v,, Qu~I Vol 0 !01 

Ml\!•2.: Dt113J't5 ""'0.0IJlO U "'0.01120 U "'D.ODlD U <O.Dll5 u NA tlA NA 
t.tw-:u OtaElt!E -<:O.DDDU! U · -<0.001125. U -CO.DDPll U ~18 U NA "" NA 
M\\!-2.f QflllSll7 -c0.0011!0 U· <0.GDl)Z-! U <CO.D0Dl5 U <-0..00017 U "" tlA "" M\\!•24 D:'131107 <3.00023 U -cO.DDiJ54 U -.:0.00049 U <0.0011 U NA tlA NA 
,.nv-2.: 0711207 <J.DD!J:?3 U -<D.00::154 U <D.001)::! U <0.0011 U NA "" NA 
t.t\\l•l:4 1Qitl!:)07 '"10.0DDl3 U <D.00054 U <0.01)049 U <0..001 I U NA IIA NA 
l,1\V•24-01tS Otit!tillS <0.000::& U ..:o.on~s u <0.000.:5 U c:o..oouu NA NA NA 
,_1\\!•24-iWCS []412!)'Q6 -.c0.000-'6 U 0.000-;! U ..q],DOD4!: U <iU:Kl14 U NA IIA NA 
M\V-2,.1,-071:?8 01~01.ra&. ~.000.:6 U <D.OO~S U O.ODi <0.001.a U NA HA NJ\ 

1,1\\1·24~ 1[:$' OtiVf,~ -<O.OOD4i V <0.00~1 U ,ql,QDDJ!: U <1>.0014 U NA IIA 
J..t\V•2,H?ED9 t!El1C?,ll~ -cQ.000,;6 U -c:O.OOM! U "'8.DD°'S U <t0.JEl4 U NA tlA NA 
I.U\1•2'-0710 OfP.EltD <0.0DDSO U ,., NA NA ~56U "" -c0..001).4!: U 
M\\1•24~211 02/24/11 -c::Q.0000& U:UJL--SUR IIA NA NA n.00196 J L•BUR NA D.000111 J ·J L"30R 
LtW-24-071 1 D71t!t11 D.00020~ J IIA NA NA OJD'lSU "" 0.00:66 
MW•:N-'211 12IU/1t ,t;Q.00025 U IIA NA NA <Q..000~ u <O.CQD33 U ~ .0003 U 
f.U\l·l4~1% 04/lflU <O.Dl>Oli U IIA NA NA D.oJii <O.DCOl3 U 0 .00!5 
f.UV-24-G113 01/ll/13 <0.000~ U NA NA NA ILOO.?! oeO.l!C!C46 U o.oon 
t,nv-2.Ht713 Oi'tlll/13 0 .001).!4 J IIA NA NA O.QJB5 -<O.QCC4i U O.ODJA 
f.tl\1•24~ti4 01/17/ U 0.0004!1 J '" NA NA Dm89 IIA 0.011'0 
M\\1·24-07 14 OMJ?/14 -<D.00034 U "' NA NA 0.0074 HA 0 .-002.J 
,.nv-2-H n1s Dfll!7if5 D.DM!: .J NA NA NA 0.0107 NA 0.0019 
f,f\\!•24~1 16 DUD7/16 0.00057 J • 0.0004! U 0.11 0.001' 0.009 -cQ,CGO:!S U 0.00f7 
J..t\\1-24·1:!.16 12/20/16 -<O.OD047 U II NII NA ~5~ U NA <0.00047 U 
t-.HV•zi.c~t7 [!E'J07117 <0.ll003D U N "" NA O..OJ070 J IIA -<0.00030 U 

t..n\1-25 01'2E"i'lli c0.00018 U • 0,00025 U -c0.00031 U GJ.00018 U "" NA NA 
f,H\1•25 0 1/tl!:'<1~7 -cO.OOOSO U -c:0.00!12A U -c0.0003S U <C0.00017 U NA IIA NA 
J..U\1•25 Di/lG'O? C:0.00023 U -cO.DDOS4 U -c0.00041 U <01J011 U NA NA NA 
t.U\1-l .S 07/U iO? -cO.DOQll U <0.0005-4 U <D.GDD49 U <0.0011 U NA IIA NA 
t.U\1-lS 11!,~'1)7 -c0.00023 U -cQ.000~ U -c0.000,$8 U -cQ..0011 U 11A NJ\ tlA 
t.n\1•2S-011!8 DtiD7m6 ,c[J,000.:Ei U -c0.0004! U ,o;Q.00~5 U cQ..001" u JIA IIA NA 
t.f\\1•2!i-Q4(!,9 Q4;'.J:~.t 6 ,c(),00046 U <0.000'! U -c0.001)4£ U <0.0014 U NA IIA NA 
M\V-25-071'.!6 07,'Q!JDe -10.00~,u -cQ.001).!9 U -c0.000:S U 4UXl14 U 11A IIA NA 
l,tW•2S--<Jto.! 0 1ro!iOS <I0.00046 U • D.DD!J4! U O.OD1~ J cQ.0014 U NA IIA NA 
t.t\\l•l5-C.EC9 CeJ11ht.S -c:O.OOG(E U ..:Q.ODD41 U <0.0004! U <0.0014 U NA IIA NA 
J.t\\l-2.S-0710 07,W10 -c0.000.50 U IM NA NA <a.mlSEi U IIA -COlJDD:5 U 
l.tW•2-~:Z1 1 02/24111 <J.0D009 U;\JJL.a.UR ,,, IIA NA «lin:106 U;WL•3UR IIA -4l.0000Si U;UJ L-Z.\JR 
1.UV-2s--o7t1 0i"/l?/1 1 <J.DotKIII U "' NA NA <O.o:>JD5 U tlA -C0.00003 U 
I.UV-25-1211 SV14111 -c0.0002.5 U Ill "" NA <O.IY.)J,-, u -c()Jl(!033 U <l.0003 U 
Lt\\1•25-o-412 D-VlE/12 -<0.0002: U II NA NA -<J..00024 U .. o.ccon u ol:Q..00D30 U 
J.WJ•25-0U3 Dt/2.!ttl <D.000~ U II NA NA ,cQ.DJB(D U <O.C<l04£ U ~.DDQ.67 U 
MW-l:Hl7t3 Q7i1?2t1) -c.D.000)4 U ,,, NA NA <l.0011'0 U -co.coei6 u <J.00047 U 
UW·:2:5-0114 Olf1Ei'14 -<D.00034 U " NA "" ..:c:LDJ~D U IIA <0.00047 U 
l.t\V-2§-0714 071D3t l4 -c:D.00034 U II NA NJ\ <Ul(ll.<0 U IIA -<O.ODD,U U 
f.t\\l-l5~11S D1i'C:7/U -cQ,ODOJ4 U "' N• NJ\ <O.O:>l4D U NA ~.00047 U 
MW-25-0116 01itet16 ..co.000,1; u <0.00DJ! U <0.0011'£ U <1.0012 U ..:Q.0::052 U -c:QJlC!D:!6 U ~D0~7 U 
l.f\V-25-1216 U/2\116 <D.ODM7 U IIA NA NA <LIDJS2 u IIA -c0.000-=7U 
J.U\!·2.S-G6l7 Cf,1!7117 <D.ODD3D U IIA NA NA -cO.OOJJO U tlA <0.00030 U 

MW·:2-5 Dtt13.'C5 -cQ,0020 U -c:O,DD~D U <0.00~0 U <O.oo5 u NA HA NA 
1.(\\1•2-i a1m1l!.6 0.01-4 <0,00~6 U 0.0!!1 c0.!D]18 U NA IIA NA 
MW-~ Dl/11i'07 0.018 o.oo:: J 0.7& 0.017 NA IIA NA 
MW-2'5 C~/31107 0.0, 12 0.0D16 OJ St DlJ117 NA IIA NA 
J.U'U•2i D7/1liG7 0.0172 -c:Q.D!J?7 U :- 0.6l!I o..om NA IIA NA 
M\\l-2i 1C,U'i1D7 0.004) Ji-fO -c:Q,001)5"' U O.D3D3 J,FD ~.mtt u NA NA NA 
U\\1-26-0t CS OM!Eln& 0.0HI D.D!J1t J 0.155 J•FD O.DQS J NA tlA NA 
l,HV•l~C8 twa~1:a o.oou J>FD O.DDDi1 J 0.115 0.0017 J NA IIA NA 
Ul\1•~ 7C8 0711Jli1!6 0.0078 -cO.OD~E U 0.107 .c0.0014 U NA IIA WI 
t,ll\1·26-cttC9 OMJ7.ltr9 o.oa:ia o.oo:e o.s• D.0112 NA IIA 11A 
),f\\1•25-CEC-!' C€f1U,t.S 0.00011 J <0.001i4! U 0 .0015 .J <0..0014 U NA IIA NA 
t,HV·lH:71D 07QMD -r:Q.000!:D U IIA NA NA ~0!!6 U IIA cQ.00045 U 
f.t\\l-26-C21t m.24,•11 ,-,.0,000011 U;LJJ'L-.:JUR '" NA NA O.OJUI JL-3 UR IIA -<D.00009 U;,WL-31.fR 
t.H\1•2H17t l 0711U11 0.000599 J '" - NA 00l:llli J IIA ,o;Q.00D0!1 U 
t,H\1-.l&-U U 12/13111 D.00~6 J>FD II NA NA OJJD1~ J"1'D -c:Q.C£:03J U • D.0003 U 
m\1-26-GSU 04/lE'/!2 ' -cD.0002:!:' U " NA NA "" -cQJ!C!Oll U -cD.00030 U 
U\\'·25il113 01rnt13 -c:0.000~ U II NA NA <JO)D,:10 U -cQ,.(!(!~6 U ..:O.OODU U 
Ul\1-26-0713 07.iD:Ut! 0.0101 II NA NA no,~.., -c:OJ!C046 U •D.OOIJ.47 U 
t.tW❖S~II.S D1M7t14 -cO.DODJ.; U "' NA NA <J.DJ!i4D U IIA <O.OOD-07 U 
1.IW-liih714 07,l)2;'14 • 0.00034 U "" NA NA ~D U tlA -a:JJ3DCJ.Q;7 U 
I.H\ 1•~-0U S Dt,VT/1$ -<J.ODOS4 U II NA ••A -cOD:.l~DU IIA <IOOIJ.07U 
Ml\l-l',-Gt16 G1,CS'T6 · ..rQ.000.:7 U • 0.0DIM!5 U .0.00045 U '°-0012 U D<lll3 "'O.Qt!O?& U ~.000.:7 U 
tn\!•~1~16 1L'lC"1'1E O.D0D9E J " NA NA 0.0)1ll II~ <i0DJD47 U 

l,fl.V•N-C'.617 CE1'0i'1't 7 <0.00030 U " N> NA • QDll:SlDU IIA ~.0J03D U 
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<1:--1,!'-
Cbt.mlo.11 Btrtu.n-: Tct!J:r.-= Etr..ybeiu:u;~ XY.cne~ Dkt'.X("Dt'tn>fen:- Tc~:t.b.lelh1,1ene trar.~1,:?-0:Cht roettrJti:ne 
CASN!t. 1~2 1ce-SEH 10),,'1~ 1 3)1>10 •7 1 !:E~~l fl 7· 1~ 15:HM 

Tiu 1 PCL O.C'Ci- U KI D.iO 10 amo D.CC.S 0 .10 
h mi,lt lD Oale v .. Qujl Vol Qwl V•I Qu.,I V;,I Clral Vol 0-.nl v,1 Ou:,f Vol Qo.al 
\f'°1'•10l~i'I D Df,~7d D ,ct,.)]) !.) u '" NA UA <C...CCCS:5 U NA -i:O..CJ-'"1S U 
!.(,\ "• l Cl-l!t l D:!/:!£f t t <O.[)JJ3 U;UJL-3t.:R .'l• NA llA ,ei..ccc,; -U;U.!l -.?l.R NA ..O.C:!JJ'l U;UJ L-.31:~ 
'-~•••' · IOHli' U Qj,!,4i1,1c <0,;))J)3 U >M "" "" <ilCCCJ:i 1J NA .qll_JJJ3 U 
~.r.·o-1c1-1:n1 U.1 t 4ft t -co.a1rs u " N.Ai NA <O..CCC,;'..: U <>.0C033 U -<C.0 ))3 U 
.!.f ,\"·10 1~1::? ~ •:!Q•I:! <J ·JJ~ ll NA N., ''" "'°-CC"'"' ' U <D.t::003! U ~LJJ~J U 
~f,',.'-1C.1-i11U Qt..Jlill3 <l.ODl! U " NA M «QCC~ \J <tU::Clk& U ~Ll ~ 7 U 
Mo","• IOHli'll D1Jt!5:•fl C-CIDSI J w. N., "" <Cl.C.CC..!.J U <D.Ct'.lC.:S U ~J:,.:.1u 
~r,••• 10 1-t1 t:>: Dtt!E, f ~ O.'JJ1 t w "-' "" -tC..CCC.!.J U ~~A <0.0JJ,'7 tJ 

e.r:,B.JLly ::!014&.IG w tll 'A.»bit:J:11".!'be ll"H-101. How-nt.r, Q~uc~ Wth ~ ~ n;i l!ld 11rtlgt:t oor..:r.:nt~ .s lcbl c1;:,bor ll-}ttet, 1Mlo~bgbe1n 11wn • ~~Uy 11\'V-13-1. 
D.1Li c!'lown :to't't t~ •:dry 1, ror MW-1~ • .andt;tlow b".-: .. rtr; 1, ~r Mw-1:i1. 
t.1\\l· ID t-0714 D7i0 1/14 ..cD.DDD14 U " 'NA NA 0 .0027 "" <D.0D047 U 
MW•IQHJ115 DU'D7/15 . O.,DDO: J "" NA NA 0.0017 !IA -cQ.001)-47 U 
MW·101-011& Et h07116 <D:DDOO U <D.0D04!1 U qJ,00~6 U 0..0025J 0.0:.0!ll .ll <D.Ct0l8 U qJ_QD~i U 
f.UV- IOt -1216 12f2nil E cO.Oo.M7 U •• NA NA 01007 !1 J "" ~DD.i7 U 
U ~I\HDH:!6 17 E!E.t!E/ 17 0 .011068 J " NA t<A D.DXJLE J "" -c0.0003D U 

~U0· 1~ O' fH sO~ <J.O~tl <.J.!J.l::J u 0.0).!i [101~2 "'' NA NA 
.\f.'l·ICl Dt,~i,06 <C..0))1!1 ti <:JDJ~SU, <.t.OJJ39 V 0.CC I ft.Ai NA .... , 
~l .\'• 11:1 C5:.tll •D1 C.l)1l <:!~DJ£.: U 0 1:)JS7 C.Cc.t! t,;_I._ NA NA 
M,\'• lQl t an a.,01 c:Of.ll::c:''3 U <JDJ:l~ U QjJ:)15 C..GEI M NA ,,., 
\f1\"• 1C:-Qt 01! ll!.,il!ill9 O.JJ lf J <.:t~:iu OOJ I.£ o.cc-=s J r<:•. WI .... , 
M."."• IC.:~DS ~ •10..•09 <C.CJ.J!:~ 'U <.l!J)JJ-: u OlJl J 3 o.cc,s..i J ~F!) ..... ~~A NA 
1.fo\'· 10:-0i"DI! Oiitu,ne c:Oj))! ) u .e::tt:iJJ.:;S U 0 .0J.l,!7 IHC-4S J I\'.; .. NA "'' ~MMC•~ l C!i 0 1•Il!•'D!!! c,oJJ~ J <HJJJ!S U 0.0JI O.ca!J ""· "" "'' !::..t:,·- 10.~£02 DG.l'U IU3 0.0:11 1 J <JJ'lJJ.£.S tJ oom CCCE J M N, .... NI\ 
\f.l.H 0~7HI D7i27,:D <!JD)!'. j tJ ~- NA NA ~C.Cl) "" C!OTrl J 
i rt."• IO~lU ~i.H O.Cllt:i "" "" UA c_cc.; 1'1 nA c.!C);4.S J 
i l.'."- 10~71 t D1ft-1.,!.1 C..C:i:.Tt15 l "' NI\ IU. O.U:.1..:: ;.! ~ NI\ C.LCl:51 .J 
U,'1· 1C~l ~1~ 12r1.:.,u OJlJ'5 J 'IA '" "·" ci...tcc.:."SI J <l.C!.C!QJl U --0.o.J.ll U 
.!.f•'•"• IC• .. - ,.i.,H.:! C,:.i~Jf:? O:J J JSl ,I ,., 

"'' NA Cl.CC13 ..:D.CC0ll U ,qi.OJJJJ tJ 
1.'f,'.' · ID!--Olil DtQ4.i1l cam~ J ~A N.,t., l{.4, C'- Ct~ <t!.tC'0-5 U <Cfl»:.i U . 
..i,,r,,·.,c.~113 D7,tl:!itl -cJ.Ol l 3J. U " "-' "" C~C:C54 --<D.CC:l.:6 U <ODJJ.:.i U 
.!.f,',"~ICNH "I Dtff!";t,i; C.))JJJ~ U " 

.... , "" CCC~!'. N:\ ~.OJ-lJ.iU 

e,ro.~ l d)' ::!01-4 Ullc Wtll 'WM !tic':l~t:i to bl ww.1 n. He--.11·;,ir, c;.1.::t;lr.g r ...11 a C~ :J arA,•"oht C.Or.:7..1'?:\td.) tc~• dtpth o r 113 ru-t, lr.dJL-br-...;i l."lie 'lnJ:wn ICb3:ltY JiTN-1C.1. 
Dils. L~own ~ anL~e:rlry fc: tar MW.1'1, and below be; ,..r0y k. !or MW-1~.t. 
t.lW-1O?-0714 tmtl1lf4 -<D.ODDJ.O U " NA HA -0..0:040 U IIA ,cQ.DOD-n U 
t.f\\l•I0:!-011.S G1 i'l!!IJS ,sQ.DODl-1 U " NA NA .-:Q.o:::D,LD U "" -<LDOD47 U 
U\\HOl-011& DtJUt-1& ""D,000.07 U ~0.000.:9 U sdl.00046 U -c0.0012 U .:OJXDS::2 u -tD.C[!lllS U <ODOG01 U 
MW-10 %-121 6 1ln!:~ 6 ..tQ.00~7 U N, NA NA cQ.DXIC""' U "" ~.00047 U 
t.1\\1-102-1::?16 1:!)"tl! M6 -cD.ODB47 u - "' NA t<A ~.tOJS:! U ..... --0.00047 U 
t.lW-IO.H!617 CfutEl.17 ""D.011D3D U w NA NA .,cQlDJ3D U "'' ~JJOD30 U 

J.t\V•t0 3-t:i7·10 D71.:?.71JD cO,tHHISD U N NA NA <ODOOSS U Ill\ qJJJDIJ.!S: U 
J.tW· tOl-0211 011lEl11 -4QJX U1t~ J ~H31JR RB N NA WI -CO.coJIHi U ·W L•:!UR Ill\ -c0.0DDD9 U·UJL-3UR 
.. nV-10H i711 0-7/1-C/11 OJDJD951i J IIA NA NA cQ.00,JDli U ..... ...a..ODDOi U 
t.nv--101-121 t 1l1141J t O,Da03 J ,,, NA . NA ~ u -cD.U:D?! U 41.ODDl U 
t.UV-10 ),-(',412. C412Clt2 <lMJtlll2S U 1M NA WI ~ D:ID:!A U c(!.[ ~ U <ODD03D U 
t.tW·tOl-0113 01tl.tt13 QJ"JIJIJ.,!.; J w NA ,~ .... <Oro'J.<D U <!l.ctC,6 U -c0.000,.!7 U 
M\V•tOl-0713 07,Ci/13 '1.DUI H NA NA <O.O»:D1u -<0.ct.C4S U --0.00~7 U 
Tblc: ..... ,. WBG. no'I-G.lmpfeOln Januuy or JUiy 10:14 ib&DIIUC.O ;a ,rump WU aUedtn UHi Ynll b111 no OOMIO d o pow.r. 
t.n\l· IOHJ115 01,t:e11s -<O;D!JDJ!. U "' NA h'J\ <lLO).tD U "" -cQ.0D04~ U 
UW-IOJ-0116 OliD7116 <O:DDD47 U O.i1DD79 J <J.000'§ U <0.0012 U -cOttO~ U "-<CI.CCC\?S U -c0.001147 U 
t,nV• IO3·12t6 1?11itlE -cQ,000£,7 U '" NA NA .c0.07.15:! U ""' --IQ.00~ 7 U 
l ,nV- IOl-C!:617 CE"il!E/17 -cD.DDD3D U Ill NA WI ..a.DJJ3D U Iii\ ..:0..00030 U 

hfo\ "• IC:.-0-EO! Diil Ml!i <0.(1)).!5 U <)t.;J].!.'3 u <LIJJJ.:! U ~CC'tJ U 1/1'. NA NA 
Ml\ "• tc.:-on o 07'2Jf t0 <C.OJJ!.J u NJ NA "" <LCCC55 U , .... .::o..c.~s u 
M,'."· 10.:.-0:!U D21:!£.it S <0JJ lJJ3 U "~ NA "·" <C!.Ctc:,; U UA «Q,C)lJ3 U 
t,f,',' •tC.:~711 Di'iUHl <O!)) J":?!I u "-' "'-' "·" <Cl.CCC:>; U '"' <0_c,:iJ? u 
1..to·••1Ct-:~11 1~ l ~f1 <0.0,J:.s u "' NA f4A -i:f'-CCG;:.! U <O.llDlll! U <OJJ))J u 
M.',·· t l l ~ 1ia,·1::? ..:J,,Jj J~; u N A NA .... <OCC:"l:.J.U <D.llt!Ol3 U ~LJJ'.>l U 
!1,f.'t'·tc-..:.-0111 Dt~,n ..::lf.lJJl! u NA "'' "'-' <QCC~ U <D..t!QQ;!5 U <0.CJJ;i u 
"--h'•'·1CJ.-<li1l 07.iDli t-l «:J.0))3' u '" NA NA ~.CCJ!J U <o.cno.:e u "<0.[JJ.&i u 
b.fl'l'•IC.;"\Ht4 DtH5Jt 4 <).Q:,J),! u "" NI\ "'' ~CCJ!.:I U c O.ll!?~& U .qJ.C:lJ!7 U 
Btt.ll'9 JUy !!01-6 th1, Wtll • iK thc:,gJ-.tio ti. MW-f04. HC'All'ier, \1dte ln,~dlc:. orth• W~II 00~'\mled I tebJ t-e;il"'I or 21! !ul L--dl~.1bo b, • ·d WU ~gbJ::\ly W:\Y- t tt2.. 
D~la c..°'ow-n K ove ttLc. e ntry ,~ tar a,w.1 02, .:.nd M Jow t:'u.•nby 1, for IIW-10.C. 
~ w1UI waG. nm H fflJ%(10 fin Jul'/ 2.014 beoauu a. pump w:.-c 1nc-t:1m1d In the vrell but not oonnachd to pawn. 
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l _, 

C,~1:Z.. 
Chemlc al Eie:nz:u.: Tcl!J~ Ett;;lb e:o~ X)i:t.nt ~ D:<hkf'otlh)1e:n: Te:tr.Hhkn: lh)1e:.ne: V'.ln:1-l ,! ·D'th'r:rce:ttr,ltm: 
CAS ND, 7 1-4)-.2 1tf.--W-l 10)..:af4 U ?0.1n·7 1:&£9-~ t 21-tN 1!';-£0-S 

Tler1 PCL 0.1!1?5 1.CO 4:1 .Ta 10 omo o.oas ·D.10 
$~mpte ID Dole V;,J Q<QI V al Q"'1 v,, bl.l?i.1 v,, QIQI v,, Qu,I VOi 01131 v,, "'"" RW-1 OIH71tlS D.0102 D.D0!'.5 D.!l~ :? D,1 19 NA NA NA 
RW-1 Dl/241t!6 0 .00!'. o.on u 7:2 NA "" NA 
RW-1 02.iOttllEi 0.005 D.D7i ,., 7.2 NA IIA NA 
R'IJ-2 0 1117/CS 0.0118 D.OD~ O.t74 2.45 NA IIA NA 
R'IJ-2 Dlr.?:4ill6 0.008 D.003 •DR 0 5 12 NA Ill\ NA 
RW·l Dllt Eitl5 .. .co.otuo u .;cQ.-tlD:?0 :U ·D.017 0.05£,S ·- Ill\ NII 
RW·l D112:.Stl!6 0 .00:? U -<D.DDDi S U 0.2< 0.9 1 NA Ill\ NA 
RW-4 01117JD5 -.cQ,0020 U "=0.00:20 0.0185 D.Oi tl NA IIA NA 
R'IJ..4 D1i24~6 0.01 D.DI , .. 13£-S NA Ill\ NA 
RW-5 Olt1EJ!l5 0.0168 (1,06&5 0 .573 ,,., NA NA NA 
RV'I-S O-li:?!/1!6 O.Ot U BI , .. 10.4 IIA IIA NA 
RW-6 01/t 7iQS <O.ODW U <0.00.:?0 o.uose OJIDl NA IIA NA 
RW-5 Oli2!JC6 q).00018 U ,cQ,-000:l:5 U '0 .009 -cD.0CiO IS U NA NA · NA 
R\1/•7 Ol/1Ett!S • O.OD10 U <D.0D20 0 .D154 D..OSl13 U NA NA NA 
RVl-7 01{2.!jt6 -«>.OD D18 U <0.U0025 U <D,DDDJ B U <0.00015 U NA NA NA 
RW-1 0 111EitlS <.0.001D U <D.D020 0 .001 <Ll>:12 NA NA NA 
Rlll·B Dli2!JCG ~ -00018 u ..cD.DOD::.?6 U .cD.D003B U -co.D001S U NA "~ NI\ 
R!/1-9 01/tElOS ~0.0010 U ""D.00:?0 O.D~li O.D275 NA "" w. 
RY/-, 0 112~/Q6 -<O.OD018 U -cO.D0021i U <D.OODJe U -cO.Q'.!018 U NA IIA 11A 
RI/M D O l/17itiS 0.039:? a.ans 0;0Si7 0..0:0S NI\ IIA NA 
R'll-10 0 1a!/C6 0.02: 0.00] D.14 D.~ 9 NA llA w. 

F81'l1•0711 07114111 ..CO.OODOB U II - NA --0.0000S U NA -q:J,0000! U 
FB-01· 1211 l:!.ifJ/11 < I.OOlllS U N NA NA <0.fXlOl;! u .cOllCD.!3 U c:0.000] U 
F8-0l·GU 2 O-U2E/12 41.0002.: U w NA NA <0.000l 4 U <CQ.OC<1l3 U cO.ODDJ O U 

W D-01-0.?t l 0212411 t <J.ooooa u NI w. NA 000197 IIA .c(J.0000! U 
WO-O t •Q7tl D7J tlJ11 O.OOOS!li J NI NA NA 0 .00053 !1 J IIA <J.000D! U 
\\10-D t-1211 12/1?/II 0 .00 1.: JJ-r'O "' NI\ NA O..CDJ'..:J J:J•FO <O.OC033 U .cQ,000] U 
W0-Dt-o4-fl G4/l!JU -cO.OOa:!5 U N NA NA -c0.DXJ2A u <O.C!C03 3 U ..,0.000 ]0 U 
\\10-0 MJ11l Dfl'2?J l3 ..:0.0 003.:. U 11 NA NA <O.DJO-'O U ~.(!C!C,46 --0:0011'7 U 
WO-OS-0713 07i0 ll ll 0 .00039 J ..... NA 0.0056 .;c(J.C!CC46 U --0.0 0~7 U 
\\10-01-0114 0 1/17/14 ... a.ooo~ U · II N~ NA <0.0011'0 U oeO.[!CC,4.& u ..,0 .00047 U 
\\10-01•0'71,.$ 07,tJ2/U • D.DOOlA U II NA NA <dJ.001).;0 U IIA <0 .D0047 U 
l\'0-01-01 15 Ql;t E/1S -tQ,0 0034 U NI NA NI\ <J.000,;0 U IIA <D.001l47 U 
\\10-01·01 16 0 111!et16 • D.001).;7 U -aiD,DOBU U <0,0D0.:li U .cQLl012 U 0.00t 2 • D..t!C!Ol S U <J.0000 U 
\\10-01--1116 · 1 2/21l/16 <O.DD~7 U N. NA NI\ D.00071J IIA .cQ.D1104i U 
\VCKU-0517 0€107117 ..co.oo,uo u .. NA NA 4.00030 U NA 4D.00D30 U 

\VCKl2•021 I 0 212Et1 1 0 .00114 A -:UR IU NA NA O.DJ-S1S: J L-3UR NA O.OXJSD, :t.JL-WR 
WDill -071 1 0 711.St t1 0 .0 00766 J w NA .,,. D.00101 NA OiDDD~ J 
WD-ill-1211 1:!/14/11 o.ooon , IIA 11A NA 0..00049 J <O.t!CO!! U c O.DDDl U 
\\!Oil:?-0.$12 O.S/27/12 0 .00060 J II NA NA 0.0016 <O.C!COJ3 U -11D:00D3D U 
\\\0-02-0113 0-11.ll/l l 0.00071 .J IIA 11A "" 0.on22 <0.<!00.SE, U -t1D.OD~i U 
\\ID-0:07 13 IJ1Jt>:?/l3 0.00;1 ti! ~ •'A 0.0033 <D.C!Cc.46 U -c0.0D041 U 
\VD-02--0114 Dt/17114 c0.000.34 U JI! NA NA 0.0036 -cQJ!CC-1-6 U -<0.DDD41 U 
WDiU-0714 0711)7/ 14 -t(J.OODU U Ill NA NI\ <)~ 0 U IIA -CODDD!.ii U 
\V0-0..~ 115 DUlW15 -c(].{10034 U "' NA NA <0.tJlO.(D U Ill\ "'°1JDO.:i U 
\\10-0M1t i Ol;'Cf/ 16 c0.0 0047 U <D.DDG-;9 U ~ .DD~i U -cQLliJtl U <0.03'52 U 4'J!CO:?e U .a.o:u:iu u 
WO-Ol-t.216 12;2011, <CUIOD47 U ,II NA h'A <0.00::is:2 U IIA ..OD!lll4J U 
\\!0-0:?<517 C€1'07Jl7 ".IO.D DD30 U tt NA NA -c0.0'Xl30 U !IA -c0.00030 U 

WE-01-0211 DVZE/11 <O.OOOill J I I-C'e, NI NA NA ~DXID£i U·W L HA --ODDDD 5 UW L 
\\'E-01-0711 D7il4/11 cO.DIJDD! U "' IW\ r,A <OL\l:Y.l& u "'' --0.00009 U 
\\IE-01·1211 12114fl I <O..OOD.25 U " "" NA <OJDJ21.: u 0.01:;037 J --0.DDO J U 
l\1E-01-041l C?-C/ll?/12 <O.DDDM U '" NA ti'A -cQ.0JJ2.:0 u <O.C!C03l U -<l.0303D U 
W£ -01-Gt1l . 01'2.l/13 ~.Jl0034 U IIA ..... NA <0.00><0 U <D.01;(3..16 U <100041 U 
WE -01-0713 OiJl>ln l <ODDDJ.: U " w, "'-' <O.D~D U <O.CCCJ6 U -0.0J0-."'7 u 
WE-OHIU4 0 1117ll4 <0.000!1-' U w ..... NA -c:(J.o:>:J40 U 4>.CQG-16 U -.0.000.57 u· 
\\'E -ot-07 14 D7J°D1tl4 ..0.0003,: U "' NII •'A . <J . .a::rl'D U NA <J.DOIJ,:J U 
WE -CU-011S Oht iltS --0.00034 U NI NA IM .qJD'JL\40 U IIA -cO.tlDB41 U 
\\1E-Ot-Olt6 Dt,U7/16 -<O.tl0047 U ""D.OO!J.'! U c!J.DDZJ.i:!£ U qJDJf l U <OJXm2 U -ca.tCOM, U <OOJ~i U 
lVE-01•1216 12/:2.t?/16 cQ.ODD47 U IIA oi., ..... ..OD)DSl U IIA -c:J.ODD47 U 
\\lE-01-1216 121.U!/16, ..cQ.{100.Ci' U II w, NA ~.COD~ U "" "'0.DD0.,1 U 
\VE -01-0617 CE,t.El17 .itQ.DOOJD U ,. NA w. --OD'JD3D U N I\ ..i:!J.DDDl D U 

~VE -02-0714 07,02/14 <D.00034 U Ill NA ..... <JDOD-'D U NA -tQ,00!).!;i U 

\VE-03-0714 07i07Jl4 <t:0.000~ U IIA NI\ -Q.ODD-'O U NA -l:IJ!DOD-"7 U 
\\'E-0• 0714 D71'Di /14 ..:D.0003-1 U II It\ NI\ <JDDD4D U NA ~IJ.ODD-'"7 U 
\.\1E'°3r0714 0711)7114 c D.DDDl4 U ti ,,. NA ~ ..ODB'D U .... <D.t1Dil.5i U 

F-7 



d~t .2--
Cb«nf,n:I BcnL.~ TCIJ:M Elfl1bt:nzenc X~nc~ Dlehkroclt\)1~: · TCC:t.kit'octh)1Cli: tr.m~ 1.l-Ot hk to eltV,tnc 
CAI No. 7 1~ 7l 1D.E•0!."::·l 10:Xt -4 1Jl0--Z0·7 IEH~ l 127· 1~ 1!$-EM 

Tier 1 PCL 0--Cl:!5 1.00 0.70 10 aaro (U!C5 0.10 

h mplll! ID o,i. V>l Qu>I Vol cw, Vol O<ul \1.:1 C &.-.:1 Vol QulJ VOi O Ul l v.o QU>l 

WT-01-J/11 071'14111 -<0.00008 U "' NA NA ~.CXODS U !IA <t.DDD09 U 
\VT-01-1:?t I 12112;·11 c0.0!Hl~5 U II NJ\ NA cO.CX:024 U cDJl(!OJ] u -cO.ODDl U 
\\!T-01-G,tf :? CUli'/U: cQ.ODD:J.S U Ill NJ\ NA cQ.coJ~ u cD.Ci:C-ll U --ODDD30 U 
\VT-01-0113 Gt/J, ftl -cQ.O!ID¾ U II NA NA -cO.OOJ.40 U ---<0.(lQ(!,46 U ..0..00~ 7 U 
WT-01-0713 IIfllftU -cO.mHl34 U II NA NI\ ...,_,,.,.., u 4J.CCOJ6 U -;;J..000-47 U 
\\IT-iJHJ11.; 0 1/'JE/U --.0.D!JD].:I; U w NA NI\ ..,,.,,., u -cQ.(lC!O,S& u <i:ODDO-i7 U 

WT~UJ7t.S- 0 7,1)2/14 .. !J.0110~ U "' NA NA <O.llOO<D u Ill\ ..OJ3DD47 U 
\\IT--01-0115 DtfW/15 .-;Q.OllDl-' U HA Ill\ "·' <0.000.:D U Ill\ cOD DJ}U U 

WT-01-1::?t S 11.Q0/16 <D.Oll0-4i U II NJ\ NA -ctl..ooJSl U llA <J.OD~i' U 
\VT-01-0S11 IIEi'CEf17 ..:t).00030 U J ll Ill\ NA <0.00)30 U W \ ~.DDD30 U 

N0-btt.: 
·<" • Not d'etecttd: the ani,l'J'le•,1Jo:i-, ml.-\'Ud ror, but1W.1~ oct de-~d :!b-,.~ tt..c 1~.~l oflhc ~7...:i~!N \ '::t.'l.Je. 
Protz di'~ Ccncerr.raUon U'~I (PCL) ... ~ b l e.n !rem T~ Rl::t Rrifut!'cn Prcgram (TRRF) TI,:r 1 Tztb~ l • 

Ruic:fer,1:!51 Grtc.1td:11~ ~ ~ ('Ji"G'Nrrr})for O.S~CR. d frctNe Jule 29,_201::!... 

Bo ld, YOIIO'Jii'.tilghlh;1hl lndfc-,(e~ Qmple al:0\'6 TRAP Tler 1 R!c;ld,nh)I 0round'Ad,r FC L 

U · Not delected L • E~; ti Q fflP!c- reul ll el'/ tu be lo'N 

J - R~Ul ci d--..:te cf,on l m.J1!!, M e~O,,..;,,,~ v:,.r.,~ LOO • l..nbOr:lltfY t on?rct :.in,JR r«r.verJ er.i;t•..&:t!~n crtub net n:d 

1-Re ut t r del~cftnOnllb'.;)!I, W.'J; t,[f.ctfflnfl !llr 1.13•1.b~~p:t.e 

B • An:,Me: ....-~ dele~ h "" ;,:.:cc~ tcd b-;;Jnt ~mi:le PR• FR!~·.non R:qffcment ncl mel 

FD· F.el:I DLP-1'3te RB·Rh a~Sbnl 

Ii· Re:.'!Jt or dek ctlOO Q'n:l ";i_::;, bb:ed h9h 3DL • 3.3.m_pl! Oei.«rcnum:t 

I• R~ut cr4cttabn Onh t>'..s~w.,:, .-idetenr.ti-,tr. 3UR • G~1e 

IC.Al- t'llnl calt r.>'fCft,te:!UI tlA. ·NGt An.'Jt,u,d 

F-8 



~ 
~ !'.lg 

~ 
.. 

'.!; 
~
~
~
 

~ 
1: 

' 
~ 

?_;!:~ 
~ 

3 I 
r:,::, 

::,::, ::, 
::,::, ::, 

::,::, 
::, ::, ::, 

' 
~§§§§!~~~~~ii 

~;;1\)i'?'?;;;;~;, 

~ 
'.;] 

• '''''"'"""""'"""''"'""""""*""*""""~ 
~ 

i 
g; 

~ 

~ 

,,, 

!llli1U1illl!l!1f liltij 

» ~~ 
;; 

1•1 1~1~1:n~1rll1i'i"i' 11i1 11 11 11 11 11,1 11,~1 11,1•1 
! 

'lal,l"Fl;l•l;l,1°1•1
11, 

Il~
T

T
~

~
llll~

l! 

lllil!l!~Tfl!1l 

• 'e,1;,r,,t,,,,t,t,rret,,M
,,lalal-M

alrlm
:arlal,;E

la-H
,,t.t.1,.i.t,,t,t,rl.l,1-.Ja-la:tatahlo-.i;:tm

t,,t-,laH
,,t,,1,t,1,t;i,,1,t,1,1,;-1st,1,t,tM

,1ai,m
i,t,-H

 

--~
«

3
<

 
~~,;~~:(~ 

""1 
~ 

::,::,::,::,:,g~;l}g~;-::, 
ti~~ 

1
1

1
1

1
1

1
1

1
1

1i==~m1111·1i1; 
; 

viiV
v·nin 

'H
'?

 

. 
! 

! 
j'j 

::,::,::,::,::,::,:;::::::;! 
<

 

l!!'1!!l!ll!!llli1!!iilii&
ii ,! 

ij~ 
n 

i~
V

?
iV

iiV
iiV

~
 

:: 
:,. 

O
:
l(

0
:
0

:
1

(
3

 

~~~~~:( 

:~ i~ 
:.l~bl=>bl::ibbbbbl::ib 

I 

~
~
~
-

>l>J>l>l>J>J>li1,1,1,1,1,1,1,1,1,1,1, 

•lllll!lll!J!ll1flilllill~1~1~1~1ij1~1~1§1 lllll!lll!lll~I! 
vJl;J:iv<vilV

viviv 

i • 1·1·1·1·1 11·1·1;1ij1•1;1,1=1=1=1•1'l'l;l•1·1·1·1· 
5~~~~,~~ii~~!§li~~l~i~ilig~ ililllllilllllll!l!lllllilili~lililllilllilll!l lllllil!IIIIIHl!l~lililililililililililil!lill 

! § 
i'lfli'lrlrlr 
~
 

~~1~ 
~~, l~I~ I 

°' ' ~ 



3amplolD 
UW·t7 
t.fl.V-17 
!.!t·li" 
Jw-1; 
Nl-11 

MW-I 
UW·IHllD3 
1.l\'1•17-6;\!la 
1AW·t7.filD5 

t.fW-17 D~ 
IJ~M7·D'..0:I 
J.IW11-07!D 
!.IW-17-<)211 

l.tW•IHl711 
1.!W·17·1211 

INI-IJ"-Gl12 
ijil,. ,-0113 
IAW•l7-071i 

!Al'/·17-0114 
!.IW·17-0Tl4 
IA~l-17-0 1-
IN/·U-()116 
UW·H·l216 
I.IW·l7--0<.1? 

!.IW·'' 
tAW·.:!2 
1.!W·Z! 

IUW-"'' 

MW·.?:! 
11/11·.:U 

• l.!W·2."-0l.ll 

AV/·':Hl711 
UW•.ll-1211 
1.IW·.ll-0412 
IAV/·2."-011:1 
IAV/·2."-0713 
UW-.?;!-1!114 

1.tW·2.'-ll7l4 
~W-2.'-11115 

M1f'2..'-11115 
I.IW·''-1215 
IAW-2.'--fE1? 

IAV/·23 
IJW·!l 
IJW-ll 
MW•.:!1 

1.IW·ll _,, 
IJW•.:!l-01Di 
I.IW•~ 
IAW·lHlro!I 
1AW,.:!l-tll02 
IJW.•.U-OSOl! 

tlW·21-<l1!0 
~J-23-ill!l 

A~l-2l-ll111 
uv,-.n-1211 
UVl-2l-0-112 
IW"l-0113 
IAW~-071J 
1.IW•lHl114 
IJW·.:!a-tr.'14 
IJ'//·lHIUS 
I.IW,2}{)116 
JW,11-1:m; 
.IW-c.:!Hl017 

Choltll .. l 
CAI Ho. 

Tlot1PC1 ,.. 
0111:!.'!!5 
Dllll'!;1$ 
IH/11l'!IT 
-~w 

ll711.z!l17 
\C!.'11Jll7 
01.'!)J'Jlli 
0-lr.S.'!!B 
07,'!!IIOB 
01im.'!l~ 
1>5Jl1/!l!I 
07.'2i!ll!I 

llll' .. 911 
011\l/ll 
1211;.•11 

ll.t/2U12 
01," ti 
07,Ul/ta 
01/17/14 
DUl!/14 
01.Wl!t 
01.'!;IS!f6 

12=16 
DS.'!!7117 

01/U.W 
Ol~llG 
Ol/l!!.ll7 -~ 07112117 

"-01-W<W =~ 
lu.111.~ 
01.,;;.~ 
0011.'m 
1171211/ID 
°'®11 
071131!1 
121\.IJ\l 
EW2611i 

011.U.'13 
m,wu 
11111"14 

07.tll/14 
0Ul~15 
01.m.•15 
12llll'!6 
0..07/17 

01114.'0S 
C!l.$U!i 
01 '!l7 
omc.w 
OT/ll'!'.11 
ill~'!l7 
01/07/llt 
D-1,'2!\'!!B 
117,Ull'tle 
01/llO.'O~ 

0!-'1009 
Q;IJ$'10 
02/"...1,'11 
[17/13111 
U/14111 
041:?&!l 
tlll'..l'1l 
m,=ll 
1)1/17114 

0Tm714 
01/07115 
01/07/li 
u,mm; 
00.\W!i' 

1,1-:)lCl>'.~,tlu~ 
7!-3!-4 
O.OZ7 

• 

_,, 
-<lJ 19 \J:\/JL-<:!UR 
~uu 
--<lJ.DOtllD U 
""l.DOOID\J 
-<ll,000,IS U 
-<0-000-ISU 
<0.(IOOISU 
-<0.llOQ.UU 

~ '" 
--<lJ.llOO,J \J ~,, ~-

• ~" 
""l.0001911 
-<0.oa119u 
~" ~-, 
-<C.IJOO.l!iU 
<D.£100,C!i 1,/ 

=•" ~m='" < '" 

~ " 
<11.llO()SJU 

~-~ 

<G.C:OOU U;UJl.--SU!t 

-<!l.C:OOUU 
<0.£!00.ID \J ~-, 
~ '" 
<O..t>:'IJ..IS U 
..C.lX,'14SU 
-<ll.llOO!S\J 
<GDOOHU 

-<llllDo~U 
~JU 
4!.!l0010U 

Tl!ct10!t><ll\>Con< 
7WIH 
UIOS 

Va! n,-.,:u 

<ODD'.N U 
<OQITTUSU 
<O.OOIUS \J 

<0.00053 U 
=0;3 U 
<O.DDDDU 

<(]..00().17 \J 
<'3.00D07U 
-<UiODOr U 
<0Doo.17U 
<Q.t;)t,04; \J 
-<ll..OODS~ U 
<ll D 'U:ll,IL·~lUI 
-<11.!l!lllla\J 
-<C.LQJ3> \J 
<OKOJi'. U 
~eu 
-<O.WJ~9U 
<0.000.\l \J 
-<Q.!)00.I~ u 
-<O.Ot»:e· 
-<Q.DC)Q.I~ u ~-, 
-<Q.(!Wj0 U 

<l!.l)(!lO U 

-<0.1\()(lJ5U 
<0.li00?5 II 
-<D.DODU II 

-<QOOOSl \J 
-<O.OOOU\J 
·•(Ul0047 
-<ll~U 
<(!Jll)µ7 U 
-<!Ul00-11 U 
-<O.DOOH 1,/ 

-<11.JlOOS! u 
-<0.0001!\I 
-<C.l!QQ!!U 

-<llOOtllOU 

~'" -<0,00(l.l9 U 

='" 
-<0.CQlOU 
-<0-0004iU 
<(1-00;}4~ 

~" ~" ~" 
-<llllll~U 

..oa.oo;m:u 
4.0~~ u 
<0.DOO-il U 
<l.£100il I.I 

4.000f1 \J -~, 
<0.£100.,711 

=wo 
<0ma.,; u 
<Oll!l!l-17 U 
<!l.OOD.S:.: U 
~Dli ;UJk{lUR 

• J;IQOUIJ 
-,o').f):,0)1\J 
-<!IDOOMU 
..oaooo.< II 
<O.mo.<J II ~,, 
"l.DJn:91.1 
<0.W!IOU ~-, 
<O.llOO!!\J 
<G.oollD U 

oru, 
Qua! 

<OJX:\J!1 U· L--el./R 
<QD:>:l!lU ~-, ~-" <O OJJ"S (.ifiJL-f'll. 

-<O.OOOlS U;\IJL--Fll. 

<11.(lOO'Tg U;UJL--FR 

-<C-OOOn U;WL-fR 
-<l).(,OO)'g U;UJL-fR 
<0,000,"7 U;U.K.~ ~-, 
-<C.1:-00W\J .. .. .. 

, .. .. .. .. .. .. .. .. 
-<I.COIO U 

4!.CCol!I U 

" .. 
"' .. .. .. .. 
" .. .. .. 

..aa!ID II 
-<tll»JII U;UJl.,Olu< 

"" ~-" 

• <1!000."T>.i : 

<eo:mclu 

.. -
3!S~ 
-t310 
S24D 

u~ ·~ 

"' "' ~5 

"" "' "' "' "' 1B<D 

"' ~, .. 
" ' .. 
"· 
'" "' '" " " '" 

F-10 

V"1 Qo>I 

l.7 
<i.:tu 

='" 
<'UU 

' -<IA\/ 
-<UU 
q_-,t\j 

~uu 

u 
u 

-<(!$1 U 
q.4u 
-<'1.4 ti 

"'" --<l.4U 

~'" 
-<1,.11 

' ~, 
AA 

'" 

-
,., 

u 
·<UU-l'l.1:1 ,., 
u ,, ,.. .. 
" .. 
AA 

' ' 

' D.711 
11.77; ., 

a., 

-<11.!i B;U-fill ,., 
0;i1 e 

-<USU 
0.'99 .. .. 

" '" D.52 J 

•• ,., 
D.1le 

<l'.71 &;11-i\5 

II.SI 8 
C.l1 8 

-<USU 
DA) B .. 
'" .. 
' m 

" 

' .. 

Am:1Cr1DI~ 
t~74·ll·2 

Vo' OU>! 

-c(J.OOt~II 
-c(J.MC14\J 
-<1.001)-1~ \J 

<!l.OC!C~I ..!JIJR 
-<I.IIOl)SII U;WL•:SUR 
<11.0CCQIU 

-<3.DIK:.£11 \l;\JJL..!JUR 
-c(J.a=au 
-<O.IIO!!'l"!! 11,W..-WR 
-<J.O~C!ll U 
-<J.00l!'l"41/ 
<I.MDI~ II 

-<O.ODD:>61' 
<1Ul0014 \J 

-<ll.ODDI? U 
-<l.!IW2! II 

-<J.IIOl!:!t II 
-c(J.00£!2111 
-<J.OOC!n 
<j).00 'l 
<!l,OOllllll 
-<ll.llOOI:?. II 

-<I.OOOOelll 

-<11.IIO(ISO 

-<D.!10014 
-<I.MDI~ 
-<11.cca~t u.u1,~1 

41.00C.."ll U 
--<ll.!!Ol)SIIU 
-<!lhalml 11;,IJ-"-•.:!UJi 
-<;t.OO:tal II 
-<llDGO!D \J;Wl.-3\IJi 
~~m 

-<!I.ODDO II 
-<1!~1114 ;WL.-::UR 

"'IJ.G:Y.!2IT 
-<ll.OO-ll;7 

-<D.OIH\4 

-<l.ll®U 
-<l!.00-:Ul 
-<0.00024 

clH>'JD?! 
-<D.OOOZ! U 
-<II. 1'1 
«D.OOOll U 

-<ll.OOlltl II 
<l,DOOt~ 

<O.OC-Og;t 1,/ 

-<tl.O!IDI' II 
<j).!>IID15 II 
-<D.llCC:IU,W,!Ca\l.,! 
<I.C!l1!! U 

-<0.accmu 
4.CCllro ,-:JUR 

«D.OIIDl4 ,UII.-CVR 
<!.DD!!!! 
<G.D l!l1 II 
<>.DDl!:rJ 1//IJ~-ll\JR 
<1-0llnl! II 
<l.DC!ll1 U 
..0.Dl!al\ U 
<O.OOIUI 

<1.1>0a11 :UJ,....!JUR 
-<l!DDOO~l U 

~ 
<U.Co>..""iJ u·UJL--el/il 
<11.tOEJ ;UJl-'Jlnl 
<llttoSQ ;UJ~-'JIT<l 
-q!,t~:U lJ 
<U.tOO..t 

•= 
...i:I.CC0?17 
<1.tcinn 
<all0021 U 
<ll.OC1!2':!U 
<11.m!(DJ l,I 

-<O.tcm:t"' 
-<11.fCOllJ U 
<O.OC\12:l U 

Cll:!!J U ~-" -<II-Cool~ \f 
--<D.tCC!O 11 

«!).D()ffS) u 
-<!!.l'!!C14 
-<!l.CCl!lS 
<QJD.E\ 1/;UJ. IC,\.l, I 

~ro= --, -<i!.CC<EoJ U;UJJ..-G\ffl. 
-<O".aCC:l:l \J;\IJL-0!/R 

-<11.fCC,ll \J;\IJL-3WI 
-<l'.l.:ai:s 
-<D.tl?C~\J 
-<D.t-C:i\21 .UL-.:illn 

""1.l!C!!217 

..a.cc!!!!! u 
-<i!.CC!IZ(l 
-<ll.llCC:a;U 

<l!.COOZ!!II 
-<4.CCl!U 
-<i!.OOl!lll • 
.ca.tCU\. 

¢<= 
<G.D~ II 

~,­
<C.CCC!4 
<l.~l!at9 ll 

:=r:"i · 
<ll.~~CE"l U 
41.l!cm-l U."11.ll..-ml"ii 

<C.l!l:Gi17 V;Wl.-0\ffl 
<11.l!!atrr u 

<l!,.tll!U1U~JJL-<lll!'t 

~~~t.~ 
-<11.Ctl!1!$1il' 



v.,,. T'lb lO!:.xt~ d 
CUmtoal ,. ,~ti\'.[~ Tr.ttll!rN~v"M,e """'" C'cfc'.: Cll~Grt.12 'l:JW O~t Cartcn. A.lc.c:U t !ll 6 Algt£lf tut 

CAl t,lo.. 7:S-JH 7!-01-i 7£"-ill-4 - - - CH.f·1 1· l I110f-::!E,,-2 Tlu1 PCL :1.Dll7 0:~J i can - - - - -
~'TIP'.19 m O m, v.i O'..al v. , ""'' 

, . ., C~3.I Vd> """ 1/.il a,• v., "'""' V >l 0"'1 ,-~ c~, 
tl'/J •:21. 0 1/l~ 'OS N}I ~Dll~CU "A t.:! f tl li OS CO.'J !IC~OU cOCOO...~ U 
ll'II •~ 0 1.'l:i.'Oi NA cQmJU!U ... 1l'fiJ «ti.SI U 1.1~ 4 ;~C014U "°-.C0.,14 U 
UW·.l' 0 L~tlT NA Q.~£1 1 J NA .(i9J0 ~f1 1J D.75J .J C:O.OCID15U <lCCOU U 
IJ.'11-:::A 0=..9UJ1 NJ 0.''tlll NA UIID!l <U ' ~.ccc-m ll:UJ~"1. I .. nr.o U:'UJ IC,. I 
ll'/1•~ DTll~o; NA D.00D!U ,,,. .:.uD • ,., <l.tltltl!O U <OJ:a,mu 
1.1'11·:::A 1 0'0!.tli N,\ cQ.DDilU U NA 13-tCI -ct..; u •2 · CO.lltC!!D U ....,.,,,.u 
U'Jl•.2:-010:t 01~1'01 w. ..tJ.t,O:,..S1 U NA t ~SD <U U d..J U~B <Ulct!!l! U:UJ1•~UR ~(l(r.Q U:VJL-OU'R 
IA'l/·2 ->0£03 OW.!l.'01 NA <0.00):7 u NA tl!!I -ct.• u ,, <0.'lC-C....qt U ..:O.IO...""iC V;UJL-GUR UVJ-:t.i-OtOa 01,'-Il..'DI '" DJXHlll J .. '" • U U •D2 16:U'"& ..CU.DClt !:D U .cO..COO!:O U 
ll'll•:t:·0ltll 01.ta'OJ NA -0.00Gl1 U NA 1.1.n 41.t! u , .. '40.0tlc.!0 U "'°..tCO§O U 
ll'll ·~-OSO, QS.IIQO! NA <0.W~i u N.o\ tH!I • ,., 4.0!IO!..i U;UA·3U~ """"""' U:VJL-0\IR fl'/J•~-0, IQ 01/N/10 """'"" 1(1~051 U ~.OOIOU '"' NA II -c;O.O«Jl l U;\ .l.'4.•:IUR ... ,...,,, U:UJL-CUR 
l.f.'/•:!<>0.21 ~ 11 5 U:VJt~ cQ.0:1311 U:UJl-.3UR cacmtt U:UJl./41,ffl. 11A NA " <J.03!1:?H U ,c(l.!!t0ll1 U ,~11-~-ant 07111111 -c0.L:CJQl5 u <1!1)311 U tl.Olt-LI ,. NA I <J.03C!li7 U <CU!C0:.11 U 
IJ'IF~A-1-11 1~1"111 ...,,..., u ..O.COD35 U <),000.IQ u '"' NA '"' ~ -00314 U ~CQ!t U 
1.1'1/·z;.o.! 12 CM.JX..112 <OUlO" u -<1.CIOOli U ..... ,. 

"" u -<D.t!tl Oll U "1JJ:00l0 u 
l.l'/l·~·<U tl OUllJ13 -<O..C0).:.5 U ~ M ! U 0..001.C Jh"R 11A '"' I 4'1.003:!:1 U .cQ.C~ U 
IJV/•.Z.S-QTIJ 07.0~tJ cOOOO:! u ..0.00!1.U U .. .,.. JLTR "" NA IIA c0.00024 ti -d:l.r =-.., u 
tl'll·.2&-011,1. 0111711' ,c;Q.ooo.t~U ~O.:! u 001" JL ..,-C:R I NA II .cD.tHIQ!~ U -cu.cceuo u 
LC.'1•~ ·011.& 07..Cl.tf4 q)OXM,! u ...,,.,.., u oc.:...c JL.-a "' NA II • Q.f! U;U<lOL _, 

U;IJ-..:IOL 
U'IJ·.'.!al l S OM:17/15 cQ.OOCU! u ..,,.,,.,, u 0-.0 JL-FR '" NA II ~ .OD:?-1 U.;\Y.101., <0.00:0 U:0"30l 
U'//·Z.:.-0116 OL'07/li c0..D:053 U cQLOQ.:!U ,.,., NJ NA NII <D~D21 lt;\>Oll<. '· <OJ!O:,O U.;U..ZDL 
!l'/l-~ 121& 1!110116 """""'' <O,DOOU U ~ llOOSlU ~ NA "' ...0.DOOl.2 U cGJJCQlO U 
IA'll•::..."'-C'-11 OiVT/17 <0.1:J<>lY.1 u cO.«O!D U 0~0030 NA "" NII <ILOOD::IS5 U <0..CllllC~.: U 

U'IJ·~S Ollli.Oi "' 4UX:D..! u "" =- .. 1.U <O;D3014 U .cu.c:cor;: u 
U'IJ·:::S 01.\'.!9.07 N} cQ.OOQ!." 111 NA -O U <C!...SI U 0.l ti J <tl.Ocl t u -CO.CCD1!! U U'IJ· .:$ W-.0"1 "" cQllQD,U U u.-. . • .Si,tl) < t A U ., ..CU.C«!'0 WJJ, lti'L. I .. ,,.,,. U:UJ,,c.\1.,1 1,IW·lS 0r113.W w -c(U)J06] u '"' Ula <f.4U ,, cO.ODQ!O U:U."1.<.IUR -<O.COO".C U:UJL,<lUR 
IIW·~ 1O'0!.V'T "" 

.. _, 
u NA ]110 .... u u cO.<lilCfO U -<0.COIEJ U IJ'/1•.:S~IQI 0U'7,tl! NA cQlXJ0.17 U NA :m, .... u oeU U-AB cO.DDD.:'.O U!JJL•3 UR ,cQ.CCQ!O U;t.lJI.-GUR 

ll'l/•25:-c.JM OU3"1 w • c:Q.0;)04/ u NA ED.:!I! <-f.A ,., • -CO.ODD£0 U .,c().COCto U;U.Jl~lffl 
ll'll · :!~ J 07,0~llil NA <0000<1 u NA .. ., ..... --tD~ 5 & ·U -R.6 <>.O!>D!O l t t U.lf.• :JUA: ~ccro U:UJL-,CUR 
ll'l/•25-0109 Ol~l t:a NA ~,u NII !i1ill <lllSU <D,'5'. -<D.ODD~O \I ~ COL!!O U 
U'IJ•:!1-Cg)9 Oi,.'10'09 "' c0.D»l7 U ,,., , 120 1.& a 0..;7 B <0.001tt4 u "8.C<D21 U 
ll'Jl~i-OTIQ OTl?=JIO o;(J.a:,Q!"O u cQ..DOO!J u .CUJ>OID U NA NA "" <0.0:lDll U;UJl•SUR cQ.CCDZO IJ:UJL-Q\IR IJ".'J•l.~11 Q1CUl 1 .cO.DOQIS U;\IJl..•: l.lrl <1.00011 IU:WI..-OUR <>..00011 U:UJL--OIJ~ ~ NA IIA <-D.OO!Uli' U cQ.t-CQl17 U l.t/l•,5--0711 0711311 1 ctl.lX019 U -COtmllU C0.[ 0011 U NII NA NA <D.0~61 U oCQ.t'CQ:!11 U 
rr11-2H211 1!11.cJtt <O"'°"' u co...camu --0,CQO.ta U NII NA NII <-D.OOD14 U -cO.CCQ!t U 
llW•.l..5:-0412 Q..LINJ1:i <0.000,CU cl.CQ))lj u ..,.,.., u NA NA "' <D.DMltl U <O.l!<ll!?O U U'J/•~S-011 3 Qtfl!,/13 ctl.lX»l5 U <O ,u <O..,,, U:tJ.IL-f'R NA "'' "' <-tt,0:,:,11 U ~ crnro u 
U'll•~i-0713 01..mlt J COllXI-CS U _,u <Ol>OCl7t U;UJL...PR NA NA NA <-U.DDl n U "8.CC'D2? U ,.r11-.. £-011.& 01/1611~ <>.oo>tS U <-OJ'.!00.0U ........ U:UJL-FR NA "'' .. -c.lJ.00011 U ..a.ccnz:ou 
U'll· ::5-011-i 07-01114 -ctl.CO::U~ u -CO.PXI.UU ... oomi U;\IJL-FR "" NA IL ·<1.0DOl4 U <O.<CO,JU 
IA'/l•,Hlt15 0tm'/15 <O.OXU!U <O.DO'l-1! u <O.OC07! U;UJL-FR II "" II, <CQ.OCOlt U <LC<Y'..::OU 
1£/J· E-<!116 O AWli ..:O..coJU U <-Oll0n41 U <O.<ll>ID U;U ' K ~ . ti, <J.OCOU U cO.COOll U 
1£/l·" i:..U t S IV?III I cO.oooi!U ~l)..:J u «ul0037 U ... ... , II <-0.000\l U <OJlCOl9 U 
l.l'l/·~17 OS.tJ7H7 40.0003D U ...:U:0010 U c(Uat:!CI U '" ... , 

'" <t.Dt!Dt, U -cQJiCC096 U 

U'/1•25 DIii '05 N . -<I.OO!!I u NA ID'iDII .. u ..:n.aci.!U 

···~ LtlJ•::i 01!305 NJ 0.001 ,,. 
1 111111 .. ·~· .C0.000 14 U -CO.CCQt.:1 U 

IJ'll-::!:S 01/IUJJ' ' 0.1' IIA 50:Cl:l 2-1J 4'..5"i .o.001m: 11 cQ.CC019 U 
ll'/1•1& IWll,'07 .... O.. IH NA l)JiJ ,.. 

' ,e.11..1 ~ <O.ax>!O ""'' I 
U'll·.!i OTJt?.07 NJ c.e:u NA illDD <1.A ~ .. , 0. 1$5 Jl.,OIJR 
' '/1-.!i 10'09.W ~ 0.0:0H J NA 1tlDJ ~ lJI.W ,., 

<O~OO<tr,UJL-OUR l.tvl ·:;!i-OJOI 0U)!Ot NJ o.oa,, MD NA 2£:0:l J>FO -<l.l U . , <0.,0,S UAAU..•SUR ll-UR.FD 
IZJJ·- r<M03 =o• .. 0.0012 Jt-fD NI\ .!i.llJ 4 .7 Jf-FZ) ,.s ~.CCC!O U JL<JUR 
,r11-~:1 D7illt'OJ · NA Q..0011 •·A ~JD.! <-1.4 ,., oeQ,Dl D!Q Wl·tUR.JJl !<LIA.FD 
UW·.lH UOi Olm'.O! w, Cl.OH NA -4) 0011 ..... . ., O.OC.!4 JL-OUR ::UR 1rn•::s-o=.o:1 Oil10.'lW "' -cQ.Oi)Q.47 U NA ::c.o:i ..tQ.! ~ ' O.CQlij 0.025:i 
U'll-::!:5-0710 01131!1D cO.o:r.,~U .O.OOD51 U ,c()CQID U NII NA II O.D0!-7 JL-Oll'R . <O.C:Ql?? U :UJL-01.111: 
U'll·:!i-<1?11 0?':)SJ11 <00:01! U;UJL· :.?:t.R <UXIDII U~~UR <O.CU llt U;UJL.-0\."!l Ill NA II ~ .Dil:>:U7 U • Q.[ ( 0217 U 
U'JJ-~11 01113.!l t cQ.£l)ll !IU -<l.COl!IJ u o.a:mo., NA ... I <0.DD!ll£7 U "'°-CCQl7 u 
Jl'1J•::..r1111 12.Jl.3.111 <D t U .,o...-w..uu '"" J•m "' NA I D..C02! J '" R. U~ <0.f'.~2 U 
IJV<r.::!:rG&IJt OI..,.,,. ..:o.oxu:ou -cQ.OX)JE u <O.lmU> u NA NA NA <U,DDD1l U .. o.ccmo u 
l.t'll•::..Ot tl OIQ.l!t l COCCO,.! U <l.0".1:14! u oCQ!:C07S U;UJL-FR NJ\ "' N• •.n.oon, u •ccowu IJ'll-~ •071) DUJ:1Jl3 -<O.O»U U D.0011 GOI~ JL..f-'R ,.,. 

"'' N 41.00024 U;wt.· 3UR <OU:m:? U;UJL-31..;R 
U'J/-~ 11,l 01..itTl l.t <Q.Qlll!' u ,oQ.D:Xl,4! u <0""'7! U;UJL-itA: NJ\ N.• "" cc.om, u ..o..tto!O u 
U'll ·.l&-0114 01XW A -<:OLO:ilS U •0.0::ou u -· U;UJL-FR JU ... • ..:D.OIIWU <O.a:Qlll " 
U'll-:li-OI IS DUD1.' 13 CO!OJ,.1:!U <UIXl" U <0,CDJT! U :UJl...PR IIA NA II -cl! 00 0:21 U cQ_ttmQ u 
,ir11-::!:Hltli DUlS,'15 ~\J <0.D»&I U .,.,., 

"" NA " <I.D!lt'l-t tt "1cro:<l U ,~s-~..-12'16" l?IM116 ..,,.,,,,u ..,.,,,., u 0.00:S J NA ... "" --tl.D!JllllU <tQ.CCG:1:1 U 
t)' 1-~ ,, OS.07/f~ -c;Q.OCIQ!O\J ., u ct!.Ml!QIU NA "" NA 1 D.O:l:t:!E2 U -<D tr-ree~ u 

F-11 



C htmlo1l 
CAl Ho. 

Tlor t PCL 
OJ.le 

I, 1-0kll'.Cm"J';)W".e 
H -3~ 
~.001 

Tlfttl:)(Utr..tcne 
7 Y.ll-6 
D.D:15 

Tt.bJDt.:ctrid 
.:i,r,~ OJ ,W Gru :, Toal Ot~.,t -';.lltCt'I 

V>I VS! O:nl 'hi v,1 ou,1 Vol 
t.rw, 101-010 o n. ; 10 <t:t>CCC!J U o!(l(c:I~ U cC,CV1C I.! ..:-. ,: .. 
HW·I.J1<.ll1 ui::,u , 4CCCU l1;1JJ'. <:\.---=t ~CCJ 1! u;UJL..C'-=l cC.CC.Cl1 u:u.ri..-::uR N! '" l,f',\" ·1.ll-t;' I I C;."1.&111 <i..C.C:vl SU < t tlH U ~.CCOl1 I.' K "i "" UW·IOl•1- 11 IUU./1 1 ~Co:,&:; V ..coc:m U ~..a«e,u: U KJi HA 
1.1\1,H..ll <.J tl C-4.'lC:I ~ ..O.CC(!.t: U <tJ:m U ..:O..tCC-:C U NI IIA 
l.ll.\'• l.ll-011! c 11: -=-: 1l '41C.:<C:.s U ~c-3:; U -cOt:u:7~ l.!;tUL-f'lt -~ '" I.IW· 111'-C-71). C1.t::l ll ".tiCCCl! U ~ tcl!S U -<0.e,:c.7:: U:;JJ!.-f'R. ~ tH 

B•for• J'-tf~14 lt.k ••llllfntt-~utht N MW-tat. How, ttr, c:.sa:c!::li; wlb&Ctt!ICI &!Id • ~le?'ll °'~ • tou..ldt-~lhor~ rHl tnd'lu~ !ht w,•.-n •=!~lly ll'H-104. 
06 &.h<-w~uioww, tn\y l, '-vt M'K-104- • NJ bf.kw w, ,nlryk '"ICH-1tl. 
tAW•l0f-o714 07.0IIIJ <0..~! U <i(J.00049 U 
t.lYJ-101-0115 Dlt1J711!: <Q.0004! U q].DJO.a U 
rdW· IQl-0116 0 1.v7/li "(!..uuu5 11.1 ""°.000:I U 
tA\'l-10 1-121' 1212CfUi <0.000'3 U ~ 0.:1 U 

UV/· 101-<>117 Oi.1)5117 «D.00010 U -c0.00010 U ODll O: 

w 
II 
IIA 

NA 

tJ.V·I~! Ctll;t,,: ; N.\ «G.O:l:!:i U tM lU O.Ui 
I.IW-1:l! Ctt::i ,i:i fl.. ..nco:-s U H:\ ~ U i 
l.lW·I~~ C.!./1 1,'t7 ~ <t~~U M !~ <1 .& IJ 
I.IW·1J1 1C.'1C't7 Ii.,_ ,<1.CC)ili U H., ~ -c-u: 

Lh\'•UJ ... 'G,;IC.f, '-"'lt.CJ ~ ..r..u,3,::7 U PIA l i! 4.7 
1rw-1:i.: . c:.a.t.! 11.., < t c,:.; u HA n ::·-n, -cuu 
l.lW•IJX! C-, Cltl,U N.~ "'1:.0l!i U !51 .t.7 
UN·10.."'C£Ll wn;u M ~ ; U tiA. ~:3 U i S 

J.f'N•U .. '<'10 · C7/l711~ -«lCC!:D U <: cc,~ U f-CC1 I J ' l \ N.;\ 

l.iW•IJ.."'-~711 CTlt<l-011 o<C.l'CCI~ U ~CJH U 4 Q.(CC 11 V :-i-. UA 

l.h\'• tir-1:t1 1 01.a.•11 cOLCC,tJ U -cC.cc,:;;u ..:~ u .'l\ tt, 
Lh'l· l .,"<-112 CL-'Z7,' t ~ " t.!.CC..:: U < cn:;s U • C.C...rt-K U •t HA 
l l.\'·1~ '<11l CI.IZ.J.'1l <(n-C'~5 U <i CC.:l,H U C,C( !!i JL.P~ n ,:11, 

UW·l'J.."<114 Gtfli.'IA ce._C~! U cccc:ue V 0::-1-: JL.P1': NII tl'\ 

' IA 

II 
I t 
II 

I .I 
Q_t,U 

] .'HD 
c t. t u~ 

w 

"' 
" ,. ,.,. _ 

6•s«• JCFNU tt~ wel wn tt.oui;-!rl b U lf'N-1.0Z.. Ho,o vitr. O:t-il('""";;ll wtl,i.at&la; &."11:11 wtt;t j OO"~ a.tab.I i::tpb ar 1UofHI. ~lo.1t::A; be,.•:J•n .v.t11.1!1J WW-10 l 

O..!act1c..-n.t»o" b~• nhy t. :"Gr NW-t•f. •r-.cl Mkw tJ111. •nirrk I« •N-11..!. 
J,tW•t0!'-011.t 07,0711, «t!.ooo.&S U <tQ.OOD-£! U 
rlVMDZ-OIU: tl t."Oi.'IS: ..-.O.C-00-S~ U ,.g-OX)U U 

tA'IMOl-0115 01.o.JIIS ""1-0(J)iJ U ..0.ml-l! U 
MVM 0 :?-121, U /19.' li cii.ooon U ~.o»f.1 U 
1.WM D::-.lzt,; 1:!119/IS c:n.r,ros U -cQ COj.f.J V 
UW·IIU-o517 Di.Oi/11 -cD..OOOl G U cQ.DJDU U 

..0-"07i U;UJL-FR 
..;o..co:,n U;UJL-FR 

IA'll-10 3-0710 07t;!7, 0 •O.OOOS:G U ~JS1 V -rO.COIO U 
llW•fOl-o-2 11 02/liltt ,c.GJ!OOlt U·WL•:'UR --0.00,U U:UJ1.-'3UR ..:t100J11 V:UJl -<lUR 
1.l'J/·tDJ-0711 0711lJlt • 0.DQOI! U ,cQ0).111 U 40.DCOU U 
U'l/·103·1~11 1211~ 11 -q).Q(i(J,tG U • Q.LXll 5 U -<O.C(GI.O tJ 
tA'/ /olOl-<MU (WJQ.112 • 0.GOO-lG U ..-,ox,35 U -cO.ml!O U 

rNN OH?71l 01..0!JIJ • 1).000.'5 U ..:tiLO:JTg U=UJL--FR 
Tlllc...-·•U• UDO H impkdlrt U\1.WYCltJfl',Jt014bfNUwapl,fflptri ll'lffle•• J1t1111:n c. OCIIJ\ 11apow1r. 

w 
w 

'"' "" II 

'"' 
WI 

" w. 
NA 
NA 

"' l u 
ll'/ MGH U tl QIQ..UU 4.DOl).t!i U • cO.taJ1! IJ:UJL-FR 

:~i!:::::::: ~:: ;:: :=: ~ ::::• :t::::"""'~~LllJ3~~,lt~t~~~~L-,~Rt~====~~i ::t 
W-'l· IDJ-121' 12/1'115 c0.000'1 U --ODJ!J.il U cOJ:0057 U 

w 
II 
N 

1.r/J•lOJ-OSt T Oi,.'Qi111 <O.DOOJD U ,<>DJ:>J:J U --00:010 \J 

J.IW· l~~l 
1.fi'.t• IJ,.:-G'71 1 
J.H'J• l,i-t::it t 
I.I.IJ·IJ.l.-C41l' 

U',\'•1).t~I U 
l,f',\'•l'l£--071l 

C-illl,'C! 
C7ll7/10 
Ol'.3."11 

0'11IL0 l1 
1211,4.,•11 
C4JIC.'12 

~ ,a~tl 
Q1;"0J/1l 

OIIIE.' t-4 

<QJ:C;:_i:IV 

-O.« J i i u 
cOCCJ!) U 
<lCCJ!t V 

•0.CC tC V 
40.tCCHI U 
-ca..ccc11 U 

c Q.CC'-"! lJ 

<J..ttti7! v:u.n...,-R 
<:.CCCT! U:UJl.-f"R 

JU 

"' "-' 
"-' .. , 
"-' IL-\ ~, 
"" m 

IU, 
NA . 

'"' NA 
NA 
llA 

IIA 
llA 
w. 
NA 
NA 

NA 
NA 

IIA 
NA 
NA 
NA 

<!..t IJ 

IIA 

"" NA 
IIA 
NA 
IIA 

"-' 
NA 

8•:W• Jcif H 1' w, ••U WU lN,"'~to b• MW-1M. Hnn •r. YIC'MI IM9Hbon oru-...... ,11 ~ ·-~.al N1:h1 ofUt , .. 1, tnd'"-fifta th, • tU • u•d.allr#'N, IU.: 
O.t.!.J l ~ l'h l bO~l!ils •ntr)'lcfor W-H -f02, ano Nlc.• UII• t nlryll ,,,M'H-10-4. -

F- 12 

1!11 

'"' IIA 
llA 

NA 
IIA 
NA 
NA 
NA 

0.1 ! 
N., 
"" '" 
'" w. 
NA 

'" 

Vol 

N(:U:,,10!~ 
1:!U,H 1.•2 

OU>l 

~JJ.J) I .& u ·w L· :UR 
4.:JJ~U U;Ua.•:UR 
<l.OJJ;~; UJ.\;\.•:UR 

..:J..Oll !.t U J..l,.'1..-:UR 
4JOJ!Hl U 
<a.acm.i u 
..CJJ:iD!l:.2 u .... ,.1..-:uR 

~ .Ollil::1 U 

-<0.~u.u-aot. 
<!LOU U;O-ClCt. 

..O.C!C!S' U.\KIC\. 

<l.QJJt4 U 
«:JU!a.!'.I U W . K..-'J... 1 

~ ~:it~O U:!a.~:t..-:UR 

0/JiU U 

OJHlt Jt-OUA:.FO 

<:r.;i~ V 
<J_rJjOU U 

...O.DC<U1 U 
-c0.1!0 11 VN-:lDL 

-<O.OD!Ul U 

• O.OOOll ll;\U..-OUR 
""D.OOOa.ll U 

L~ UR 

• .11.DO!l! I U 
• O.IICIU-4 U 

~ll!n, U;\.\IL~:UR 
<JOJ:Un U 

<i;:i:>:in u 

..gj)J0~1 V 
<3.0JIUJ u 

Vol 

NOUlr t U I 
1110:•:lf·l 

c .. 1 
<'~:lt'!:l !J:U.". ~Ufi. 

,c(! C.Ct117 \J,tJ.'!.•:JUi' 
• il C~DJl7 UJJJJ..·:JUA 

-C:C.C~!l:!1 'JU.'l.•::UR 

-cOJJ22 U.U·:lDL 
..OJll O U;U~OL 
,cQ.Jlll u;U<!OL 
..:O.Dn U:U-!!DL 

• <UIJ55 U:U ·:WL 

,c,&lt.:G I U';"JJ. l";Al., I 

<1.ci;c~~IIJ 

,qJ.COCiC 'J 

l!C¥.J U 
<LCOCSC '.1 

0.0;.;1 U 

<!.tea.: '.3 UJl.•~UR 

<l.CCC.:C 'J 

ce.cco:o U•UJL-Clm 
.ro.cccms u 

c(J.C-(0217 U 
• Q.CU!:!.17 U 
• IUCl)l l U 

-cc.cc~:.s:i u 

<l(J.0:221 \:f;UJL·JUR 
«11.IICal 11 l.J;l}Jl.~ UR 

•II C.'l211 iJ 
<Lt: 0:.1 '.J 

<i.C: iJ:.C J 

, • O.t=C!:O '.J 
~ .Cl~V 
<CQ.cac:o 'J 



\"J\:,t ToU JDt cbhl 
C-1-• ir.,1; 11 t,1--0t.h'c:~e Tlltll11tt.lt~ er.e: Ch'.4nde :!(f ~ t'O/!r.,tf;G ~ e: 'iitlll Chg:r.ft Ca lt<G .Nt"d::r1CIIG Ar.i~ r tl2 t 

CA.I RA. 75-l f,,,l 7S-Jt-f T!--3 f ..: - . - - l lfl4-1t•:? t t1CL-l ! ·~ 
Trot I P OL D.tl:J7 O.J !>!i o,m - - - - -

l ¥11p t.m Om ...., O~ I ·~ """ • V.tl Q c,J Vol """ \'>I ou:111 "" 0 ... v,1 0 "'1 v~ "'°' sw-, otm:os " <1 011::0 U tlA t DJII ... , '" ..O.t ! u ...U,5 U 
fi ....... , 01!2£.05 .., ~ .DJll~U NA H"i'C .. "' <J.QlOI.I. U ~ !JC-01'U ,,,,,_, 

CU:.01.0li NA -<tlmlllS U "" N "" ti '" NA 
fi"R -2 OL'l:','OS NA ~»D::D U NA .,,, . ., " ... a..~ u <005 U 
R."li-.2 0""'-05 N.A '"°-D:ID~ U , .. 103D11 " 

,.,, <I.OD01' U ~ ll~Ot-lU 
fi'i.1.-) 0111S.'QS "' cQ.LIUII U "" Ufll .. ... -c0-.c-:: u <O.D<U 
fi.1\·-3 01oi.o , "' 0 .0 3:: NA !5~11 .. I.JI <>.011014 U 4C..CCOI.: U •. ,.... 0 1117,0 5 NA ..:0.0111:J U ,,_, m :?.A I .-cQ.t.S U .fOOi U 
"'II• Ot.';r.:..Oi N.A a.oo; ,,_, Ullltl f .4 u, ~ .GCC~" U ..O. CC,014 U 
fi'i'i-S 01.' 15.i::JS NA O.Oll t:: I/A "" 1'1 ... ~SU cO.OS U .w-,, 01.'JSO i NA UIOI "" L::011 2' 31.J <I.DCDt-4 U "0.[0014 U 
F.'lt'-£ OlltM15 " --0..t!lll~ U fM "'' 

,.. ,., • DL! u '"0..0i u 
•w-< Dtc,5.'05 " 43.0D~::5 U ,.._, A:§:J ,., J.37 <J.ODG-14 U -<1.CCOU U 

"ll-7 OII IS.\'.l5 .. ..:0.01120 U tlA 9!! ,., I <O.GU <CO.Di U 
F8t ·1 Cl.'~ Oi NA • Q.0,3 11~ U NA l lD~ .... , u 1 1' • Q,OCOU U -<O.C001.J U 
F.W~ 01.'f&'O!- NA ~.tllllll U NA J illi u . ., <J.Olll!iO U ~ COOi't'I U 
1,'N-S 011.cS.Oi NA 4l.OlO~S U ,.., -it.00 co.E1 U l.11 <).DCDU U <0.c01::m u 
l'i'/1'-9 Qlft S.05 NA ..a.Dll::ll U 11., ,n o u 1.1 <l.Ot,-1$ U ~ .0025U 
n'li-,. 0 1.'3\'.15 NA caoo:i::!' u NA ""!Jll .... , u .... ~ .t>C0 14 U ~ , co i.a u 
J;'/MD 01!17.-05 NA ~D U IIA 10.:.DO . ., ,.. 4.D011JU ~ OIOU 
F..'N -1D 01,a.tis NA ,.;Q_OOll:t U IIA 1)] 00 ., 103 -ca.onct.-a u ~ .CCOIJ U 

FE-Ot-071 1 OT114Jt 1 • 0 .o:xll !I U ..U..001111 U • 0 .o::r.111 U ''-' NA ti IIA t<< 
F!-ut -'l :? 11 t ?Jt.tJl 1 ~o.»SII U <I.M!>U U <0.01)).:0 u ..... 11-, ti IIA NA 

i~.:11 °'-~ 12 ..0.00ill5 u ~= u NA "-' ,., JIA tlA 

' VID-C:1<1211 W.3lll t ..OOOOl!U --4.0lllll U 

<0.00,71:~JL-FR 

''-' NA " <0.000167 U cQ.K OlH U 
WD -G1-0711 cmt3.111 .caJXiQl5 U ..g.o,:JDU U ' t<A II -ciJ.D>Ol '7 U ,cQ..l!COl17 U 
WOvM :?11 1i.'l!H t ..0.Q;)J:D U -c(l,000]5 u t "-' II 0.COl7 JH-3.UR ..0.!ll021 U 
'./ID-01<J.'12 OJIHJI~ • 0.o»tll U ~ .oo!m; u '" "-' ''-' <l.0 001"] U --OC!OO.."OU 
'Jlt)-()1•J 11l Olal.'13 ...,,.,,., u cO.DOOU U NA NA t</1 -..0.0 0021 U .cOJ!(l0::0 U 
WD-01-070 m.uun 

""""" u ~ o:., u OCf-03 JL-f'il '"' NA II -cD.tlCG:ll ,c0.COQ21 U 
s'Jt>-01,0-t U 0 1/11';1.t ~000.f! U cOJJOO.:! u c0--001.'! U:UJLi"R '" "-' II <U»llG.U U -<ll.CCO:O U 
'I/Ov1<17M (r.';Qllt-1 ....,,,., u ~.OO~ !U ..,,,,,,. U;UJ L-FR H NA II -40.0CO?A U c(l.1!0>321 u 
'IID·<U -011.! 01.0.?JIS <O~S U ..:Q..DJO:.iU ..,,,.,,, U:UJL-f'R ~ "-' II, • Ot 0?1 U -c0..C0020 U 
'IJO-C1.0111" ou»n1 <Qn:,o;] u ..0.0-}ll!I U .... , JH.C:3 .. , NA JI • O.tlCG!t U --4)..C('Affil U 

'IIOii~ t:?lli U>:n'l i <JOOOSJ U ~.000.:t U ··- t</1 NA ti <J.C6l • ~DL ,c(J_ffl U;U~OL 
'110-0\ -0'1 7 Oi.01H1 • Q.OXll O U <IQ.OIJll)IIU -eQJXO".:,Q U NA t<A II c.Q.UGIJCO u <0.n«mu 

'110-0~ 1I Ol'M.'11 0.MIJ Jl.·"'1R <0J).KJ11 U;W L.-.!UR 0 .0015" J;JL...()UR '"' "" ti < I.OIi~" U U · 
'IJOO-."'OJ·l t (1T.'ILll 1 <OO)lU U ..O.o:>:lfl U cO..O)llt u NA "" NA <!.Oll.l.D1 U .CO.C0! ?7 U 
'IJ0-0:• 12'11 1?114.111 -cQ.o,:),111 U ~.o:icm u <0~ U .,_, 

"" NA .. tJ..OOOt-1 U <O.CC0 2l U 
'llD-Ol•O U ~ ..,....._,112 .cQJ».)tll U <).0JIIU U ..,.,.,,.. u w, NA .,.. -«D.Ol>Dll U .co.~CC:,O u 
'/10<,2-QIU 01,'L\'1 ] <0.0XJ.I! u cQJ)Jll~J u DIDI:! A.TR NA . .,. NA -cD.Oj::)l~ U 41.CCO!Q U 
'/10-Cl-0713 °"""" 'CQ OOOU U O.o»H J O.tllll Jt..--!"R .. , NA .. <0.0002,I. u.u.n.~UR ..O.CCG2J U;U JL-C!Jit 
Wo-t!l'-0114 ovmu • :oDX1UU 40.0:0.:! U ..... JH R IIA NA • -4l>.OC011 U cQ.COOl1l u 
'IJD-C12-0Zfc4 01,CTH A ~ SU <1.0011,.:,u ..,,,,,,. U;UJL-FR , ... l\'.o\ " • O.Ctlll1 U <(1.0:0, u 
'/JO-C-l<IU S 01.t W lf 'CQIXJ04S U cQ.O~I U <0.0007! U;UJL--f"R m "-' II •a.t on lm<JOI. ,<Q,Cf.110 U:U• :?Dl. 
'IJ~""'Ott i OIIJlHS. --0.COIIU U cQ.003,!1 U .CO.olhtU N, NA HA ci:,.ocru ..O.COJll U 
WOOM~l5 12m,15 --o.ooan u ..0.0:>)-:1 U <O.mID " "' .,.. " 4 .0CDt l U 41.COl-"OU 
7Jo-0...."-0H l o;,07s,7 ,cQ.-O)DJ:l u <J,0011] !1 U ~:.OU "' "-' HA <J.11:ICUS --0.COOIO U 

7/£-Gl<Olt1 Ol.%'11 odl-OOJU U:VJL--!.\JR cQ.Ol>Otl U:OJL~:1.IR -COJ>"JJl 1 U~JL..c!l.l~ ,. "" II • D.-3:!CilEE WJ."1..-0UI;. <0.ccro11 U•UJL-!Jl.."i'l 
~J £-Ol--07t1 0r.'l.:J11 cOOXII! U .o,Q_O:!lm U -0.G:)311 U "' "-' N• <l.0>0267 U CO.CC0 2 17 U 
'11£--iU·U-, '12.iu.JU ..,,,,,.. u <CQ..0-,:J~j, u ...,.o»IO u ''-' "-' IIA <D.0:11222 V!JJL--CUfi --0..tCQ.) U;UJL-OU'R 
WHt-e& tl ow.iiu ~.Ql):D U cQ.ODJU U ,cQDJ).1C U "· "" II 4 .D!lDt ! U «o..CCO!il u 
·JJ E:-Dt<tltJ 01!5/ll ~ !U <l.00~ 1 U • Q .())31! u ,,.. "-" II <D,01!1)-1"1 U -co.cco;o u 
~,c,-c1-c1u O?Xl!.' l l (!' u <OQ.OIJ~IU -0.l)JT,! 1J l NA H <1.oa~n u ~ u 
rlJ i:--ilt ~ l t-1 0 111711.I 40ll1£ U <t.Om,.t.S U ..,,.,,,,. u I " II <J.OIIM"1 U <O-tCO:))U 
'" H I-C,7tJ o,,>uu ~ O:XWiU c0.0:10.l.:I U ...,,,,,,. u I "-' • <I.Oilll"'..l U -CO..CIH)ll U 
w£; u--o,15 0 1m11s c0u.rl45 <J..011:14! U • :Q D)) 79 U N M N ~ l!JC-l 1 U • O.CCO:O U 
!/JE.--ill -0116 0 1.m-Jtli ,cQOX)i] u .-0.01111-!.J U .cO.OOIDU '"' ~A " <I.DDC;J.1 U «o..CC~ U 
We-Dl -12'10 l2'!nll ' -dl..O:llU U ~ !J,,U u <dJJ:Ob7 U .... "" II 4.011011 -cQ.tcO:O u 
'JJ£"\lll'12 1i nin•1i ~OXIU U ..:J..O) !J..1t cQD)),7 u JUI hA II <I.DJ C'U. U -<UC u 
111::--ilWil J CF..OS.'17 .OODJ I! U <J.Q)DH U c0.oom u IIA NA IU '411.0il.llCU U ~ COI I U 

'IIH.X-1~ ' · I.I <I0..00):S <O.OJ~J U ..,.,,,,., " NA WI .~ <l.lll:12.! u O.t.C04I J 

W H J<r,-i.& O.T,OU I.I .00:0.:!i u .Q.OO~J u • 0 0>3!9 U KA "" NA -ctl..G!J:121 U ..O.CCQ2 U 
'JJH l<7N- o;:,:Q'l'/1.S cQJXO(§ u ...c,n~~, u ..,,,,,,. u '"' M NA -ctl.Diral 1 U --accai u 
rll.£--il1~ J.l m:07-'14 • 0 .0»t!i u <imn.:., u <I..O)J13 u NA •. 

"' -cD.DD:111 U ..a..tC!ll U 

F-13 



\.'.h;t 
C:-ll1mlNl t,1-0Vic~r.e Trlttl :TCt U\)(rr.e ~:5t 

CA1No. 7~•JS-: 7~f-E, 1!~1~ 
Tbr l PCl. 0.0ll7 DJ!Ji = lunplo m IJ:a~ Vol Cm! V>l Q..al '.'aJ cv,, 

'IIT-!tl--!lill · mn:n1 =•u cQ.!1)!)1! u <J.D:011 U 
\.'IT·iU·Ulf 1:!:l:Jlt =•u ~rinu <O..<Ol'OU 

• ~IT--01-il-\U O:..'n,11- """""' u -cQ.OOO)S U «>= u 
V/T-Ul-11U J 0112!,.11) dlfX'.O,lS 0 4C-001>4! U 4Q.CC075 U 
WT~-a;n O:a&tl <Clllro!SU ~M! U """"'7! U 
WHJHl1 U 0111i/l.1 4l..O:O:S U "<11.001)4! u <!U1007" u 
VJT-al-Oi'-J-l 01,tl?.'l4 c0.0:::0..:S U cQ.QtlM!U ,cQLQl79 U 

\.'/T121-Dt1S Dlm'JtS ~5 U -4001)49 U · ~LOl'l'! U 
\i'IT~· UU: 12'21.YIS -ctl..OXllJ u ..::0.00~,u c0.c«l5l u 
WT-01-0U7 Oi.1>i,J17 ,cfJ.tQJJ D U ~OltU <O"""" u 

lfofn: 
'<' • llct te!'<..led: U:e ar.3tl'.t "-~ a.n3t,L~ fDr, t ut 11t.~riM Ult~ n,,-e tt.e ln't.l Of\tt a~:.oG".:~ v:.\:e.. 
F~,c~~~l e.\'t.l{fC.U\~\t~bl.tft~Te~R::Af.l.dztkrlPn,gmn~P);tul Tuie3• Ii~ 

Grct.r,1A:t~r n,;,t.:tiMf'/'G'fllC.J ~ror-cs-.ittt. e.fft CWt .. ,-.ne. 29, :?01:!. 

Bt1ld. Yt{I01111-Nc11UQM lndl03in ~ample- ~vel RFi,P rur 1 Rc4.kltrtla) ~teunct.-JJtr F-t:L 

U•Uctet.tccteo. L•8IHh~1q:l e rc\ll Ue.'/ b!le~w 

J - fl~UllOtdtltrtk:n lmH b :U,e.::.t';\l l.N''l°lllt 

l •R~«Gtte.ct11:nlffl..'t li!H1t..M~.d.tlNrruu!e 

6 •Ara~te WJ~ Cd:erud ti ¥1 :t.:.:.OW~ t:lNA Q/r~ 

FD - Fcl:5 Dwfc&c 

H · RM1Jtu~t10t1 Jmlt,1,1S:~:.C-Ot~ "I 

f•Rt :.i;;lto,ctltctltn [m.tblll'II.';.!~ )l~t?fm'rU~ 
ICAL- hthlal:nllon~:t,,l 

PR . Frt:U\~Ucn ft~W'ttntr,l n~t mt! 

RB • Rt.=i!~E;'.anl 

~DL - ~ -nJC~~U11l 

:3UR•3!.IJ~~ 
NA•N~I~ 

T:;1>10t::ch ~ 
QcCC 0IA~G1~ 

V"1 C:'.~ Vol OUJ\ ... NA , .. "-' 
" NA 

'" NA , .. "-' 
WI NA 

'" NA ... ..., ... NA ... I/A 

F-14 

"TeDIOr~t c:utrcn 

V d) """ v,, 
N 
11 
N 
II 
ti 
H 

WI 

'" .. 
JI 

Mttlt131E 
1Zf7-l· H · l 

Q ,ol 

IIA 

'" NA 

"' tL, 

'" IIA 
NA 

IIA 
IIA 

,.,, 
r,:A 
NA 

"' N 

'"' NA 

'"' NA 
NA 



c~tc.11 ,'v.)dD11llJ NOt'Ot lU.J N0:.1:KU.;is .~:Ufill':uf-C 1-.-ccl:f t:::i D TCit!ilPCa: 

CAB Ko. 111-'M E-3 !:J,.!H •:!1-9 .13Til-~6 11cm'· 6..c.. l HD! H M 1l..!!r3i*3 

TlN"1 f"CL - - - - - 0.00Di 

aamplt ID D a!e V.Jl OU.JI V'1 OuJI \ '.JI a ... , V,J ""'' V>I °"" v,, ou,1 
W:ft-8 D11'1'.!iGS D.C-OtSt U •D.t!Ctl=:ll <a=!l!U .a=u ~.o:1:m1u UONI 

UI~ G1'?!1t"i <O.DQO I! U Q.[!C£.!i J <OO:Of.l u '4Q..CJ:XJ11 \J -c0.0:IIJED U O~OH J 

"""" 0 1,U!..t)T <OJ!COIJ U ~.QQ017 """"" u -c:00:010 U <D.UDDtl U ,..D.CQD!4 U 

M I M CID1iv7 ..tO.C®l-1 U;\JA·::lUfi)C."1. ""IJ..C001' U;VIL·!.I.HUCA!. «t>JT..m7 'U;UJl-Clm.lCAl 4l.D:Oli \J;l,IJL-:n:R,ICA.1. ... 0.00tl.ll U;VJL--C.UR,lC.."'- •O.Cceil U:l-lJL•ZUl'i...lCn 

t.Sll-9 07,'l.l.W -cO.C~U <Q.C®16 <!lllrol7 U ~COJ17 U .C0,0 002) U ... o.cac EOIU 

WI-£ 1C.'C!i1)7 -<0..CQ0.3-1 U cQ..CCOH <O.DXm U --o.DXll7\J <tl.ODI121 U < tlCCG!O U 

!.'rfl-f.-GIOI 0 1,llu'1~ cO.CQON U;\IJl.~VR .... o.ccou; U;UJl.· "SUR <o.o:m7 V;UJL-(ll,~ -cO.D:017 U";UJL-Ot.rR "'"tUl :ID2l U;Wl•~tJ1' ~ CQOEQ U;UJL~SUR 

M'IM-0:09 o:4Q.!,U ~ ClC014 u-u.i;.--oui:;. -cQJ!C016 lWA•::UR . <0«'037 U·UJL-OUR =n U ·UJL--Qlm -<D.03D2l U·ttJL·:WR -CO..~C!O . JL· 3UR 

t.1"//·H708 o-r1-c,:z.a -cO.CC!OM lj,UJl-OUR -tO.l".CXIU U;UJl·3UR <OJD.137 'U;llJL· -WR -cOD:017 l':UJL-QUR .... D,DDD:!l U;OJL-_,.UR <0.llOQ§Q ;V.'!.•:3Uf;; 

!.'i"//·s-t!ID!! Of l'llt;t-9 "'°.CQ:034 U -<O.CCOIE U «J.amTU «10,:mu -<O.ODD:J U -<O.CCC! D U 

Mtl'-&-050!1 CEMCl"-9 -c0.CC!Ol7 U -co_coon u <O!DJ,:Q u c0.£0Jlli U <D.ODIIM U -<OJlC!l!!-4 U 

M"N.0£'-071D ll7ilElSO -cQ.('(!011 U;UA.-GUR .cQ.(!0011 U;OJL•3Ufi <00:015 U;UJL....:!Un <OJ:m11 U;UJL-Ol/R -clJ.ODDll U:UJL~\JR ~COl? V;VJL~UR 

l.ffl-&-ol 1t ~'24111 -<O.CCQC£~3 U -<O.llC!C07it U <OL«OS!-,! u ,cQQXOi92 U ... D.CIJiltH U -C:-.CCll.QCI.) 

Lf/i~itl 07113111 ~.L:CCCSU U 0.CCOlt.t J "'°"""' u -c0.a:cai9: U cD.l!DlltH U 0.CCOla J 

l.fl/--8-l~tt 1.li'14111 c0.!0011 U --<O.t:OOU U cQ.QXIHi u <000011 U "'IJ.O~t~ U ...o..t.1!022 U 

&,'('/i..a-G-St ::: o.lnfll~ ..o.cca10 u -clJ.CO(UIJ U <ODXlt.l U ~LD:09! u ... D.-OIHl11 U -<:0-CCO!D U 

MW-Hi t ! Ot /UJl3 ~ .CC!017 U "'"O..tCOll U -<-CD.DID U -cODCXI ID U c!J,(l!IDI:: U ..cQ.C1:0lt u 
Mlt·H71l l:!71VlllJ -ctl.ll(Q:! U -c0.CG014 U cQ.00011 U ctl.c:r.111 U <O.DD!lt4 U ...atCOl4 U 

l.flf-HU<& 01NEH 4 -.tO.CC017 U -cQ.!:COtl U -cQ.oo;'.)10 U -C0..0:010 U .... o.ooci1: u ~ll~l t U 

l.'l'/i-'&-071-1 07,l)J.114 -cQ.CQ l,I ,,.... ,cQJ:!(!QIJ u <lt.0:111 U -cO.CCOl I U .... D,ODDll U -co.c.01.a ·-· 
M"/t'-&ilf15 EU ,l!!..115 DJ !OII -<0.t'C.ll1l U <O.CDllO U -cOO:OIO U -<0.00:IU U 0.0011 

Mil-H it, O'JJ°t'!.116 -COJ~C018 U D.CC071 D.IXXl37 J -<Cl..0:011 U .... O.DDDl3 U O_DQtH J 

M'll-t--tJ16 1:!121.'ti -cO«!(I~., u -CO.t.COf<& U <Q.D00)'7 u .:O.O:Of 3 \J -cD.DDl)Q7£ U ~J!CQ?7 U 

M"U•W,17 [~ 0 7117 O.t'C0! 6 qLQC<!CEi U <1.0:013 U -cQ.LO:Oi2 u ... O.ODDIIJli, U IU.QOl& 

MH- 10 01114.05 -cQ.C«:£0 U ...a.cocso u <O.DD050 U <ta:om\J -c0 .1)113£0 U -cO..QOC!C! U' 

M"/M D Dt,2.E.Oi .....,.0001~ U 0.Ci:.5-$ J -c.Q.00014 U .cC.0:011 U -<D.DOD!D U 0.006-4 J 

U'IMD 01!U'?.'01 -cQ C,COl l U •0.C!COl7 U <OOX,3' u COCDllO U -<D.Oi>:JU U -<O.tCOJ.I U 

1,,fN· 1D CfnQ.'01 -<0.0003;" U;U.11,K:Al.l -C-0.llQQt(i @ J. r.w.. 1 <GllDOJI U;W, ICAL.I <O.OOJli V:UJ, ICM.. I <D.Oi>D!! U;W,tcA.L,1 <O.C.00S1 \.t.\MtcAL. l 

&.fN• lD D71U.'07 -cQ.t'C034 V,UJL-3\JR -CO.CC01' U;\ ,.,L-OUR «i=>n U;UJL·.e\lR JL-<11.."R -<Q,Oi)IJ~ U;VJL...:lUR --CO.CQ(l.~0 v-;v.n.-GUR. 

'-ffl- 10 11?1~.w -<0.(ICC!-1 u ·• '1.•3UR ..,= u <0.00:l~ U 

&.ffl'•to-GIDI Ot.1>7}03 ~ C-00.!4 U;\JJL.-3UR <0=>7 U:UJL-arrt JL-<llfR -cO.O!Jlt.23 U ;UJt.JJ.UR .:l.-3UR 

Lfll· 10-G:ltl D4f.!"0!1 c0..CC0?4 u <ILCQ37 U -cQOOJl1 u -<0.0!)Q~ U 

Lftl• IO{IUIJ 07,llltl!I <I.COO~ U;\1-JI.--GUR -<0.C(!(Jt6 lt.U.'l.·3UR <Q.000)'7 'U;UJL-a.'R ..om,17 U;UJL--OlIR • 0.0D02J U;UJL..:WP. -<G.C® ! O U:V.Jl--3\JR 

!,,t /1•·10-010!1 011ce..m <CQ.~00!-i U --<0.C(i016 U -cOOXl37 u -CC.0:017 U -cQ.Di>IUl U • Q.CC!CiD U 

1.r11-1~n1 ~Eh C.t:.9 -c(!.C® l7 U -cO.CCOIT U ~COO-lllU -cQOOJl !I U • l:J.ODD" " U -cQ.CCCf.& U 

&..f/.'• t 0-G71D 07,"lE/10 cO.CC.0 10 U;UJ\..-OUR ...a.fCGII IJ;Un.-:3UR ......,,,, U;UJL~UR -cCUX010 \J:UJL-:nm -41.00Dtt U;UJl.•:tUR -cQ.CCQlD U;UA~UR 

M"/1•10-C~ 11 .,,,..,,, ·4UIC®£9l U 4 .CCC07SI U -CO.D:IXISSJ \J cQJXXX)i.ll u -<C,OOOt U U -CO.CllCCliil 

M'/MCHl7t l 07o"JYf1 -<O.OCCC!!! U ...O.CCC07!1 U -cO..IXOJ:»3 u -CO,OJ:O;,.""!a u •D.ODDt6J U ~.CCCC!! ! U" 

M'/l-10-121t t~Ct1I --0.1!0011 U;WL-OUR -4C<l0 11 lt.\1-A.-:JUR c.(UX>ll4 U;UJL--CWR ..OJ:Dl10 U;UJL-Gtnl <D.00011 U;W\.-C.UR <O.ctOlt U;UJl.-eUR 

M"tl·l~U 1).1/ll"lfl: <Q.CCOtD U "'0.l!COIO U -c0.0001.C V ...,,,,,,.. u -tD.DODl1 U ~ COlDU 

M'/1•10-01 13 o,,'2llll -cQ l!COl1 U -CO.C-COl2 U ct,D:DIO U -COo:DtO U -<D.Olttlt::! U -<0-.CC0.?1 

t.f/1~10-0113 071tr'Jtl --o..tl0015 U ,..D-CCOll U -cOU.011 V <OOXU 1 U -<D.CDDU U <O..CciQll LI 

'&,.f/1• 10-011' 01t1Efl.!. ..a.econ u -<0.[0012 U .COJlXHO U -cO..DlJtO U .. tt.ODDt l U -cQ..CC'Dl1U 

&.fN·10-G7t-& 07,D:l.1 1-1 -c0.C0015 U -cO.CCOt:? U cOCCOIO U -cQO:OI U -<D.ODDl l U -c0Jl(!Ql2 u 
Yfl·10-C11S 01i07,'IS -cO.l".0017 U .... Q..tCDll U -COtDllD U -COlDJIO U •D.ODJU U ,..D.CCQlt 

&.r/1·10-011' Dt.1:.EII& co.cco1e u O.CCO?-& J Q.D:IJl]J <OJ:l)) DU ... D.DDDIJ U D.CC0.&7 

&..f fl· 1D-121S: tlf"..L' IS o.cccst J • Q..CCOI.& U u •00:013 U ~.OD1tD1.a U 0.000'1 J 

M'/MD-G'11 N ,07,111 -CO..C(!Dt f U •0.CC-CCE9 U cO.COOlali u «JJJXOli) U ~.OIJDD3T U -cC.cCDtl U 

.. r,1-t1 01""2,t"S • O.CCC~O U ... O.CCCEO U -c().[D:&) u •Ollll9l U -cD.DDD! D U -<O.t C"C!D 

Mll-11 O1'l.E.t6 -<O.CCOtl U 0.0[62 J -cOD:JOt-1 U <UDJII U -<I.DDO'!il U O.DCl2 J 

Al'fi'-11 Offl0ti7 ---0..CCOt! U ... o.cco11 v ..,,.,,.. u ..:OOXIIO U • 0.Dtltlt:I U .... 0..CC0?.4 U 

A.'UN I t!/3\,1)7 -cQ.C<!0?-4 U;UJ, OCAL.1 ... O.CCOl6 \l:UJ.ICAL,I <ODD37 V;UJ, ICM...I -.,0.0:011 U";UJ, IC"1.I <0.0DJ2l U:W. ICAL,1 -cO.CQG!C ;W. l c..-.1, 1 

&.ff i-11 orn.2.~1 CC,CC!C!?4 •O.CCOl6 U -cO.DXlli u •e.m::111 u_ .,.D.ODD2l U -cQJ!CC!D 

MIHt 1Cs'!U.'C>7 -cO.CGQ!.C U 4UC!016 U c0.0:0'.:17 u -COOOJ17 U -cl).Qi)t)l) u <tlCCC! Q U 

1.fft--tt-iJ1DS D1,M,t e. -<O.tCO!-t IJ;UA.-31.IR -cQ:.CC016 ll;\J1'-•:3UFi .,,,,.,,.., U:lJJL~lJ'R -c00:017 U;UJL-Otm •D.OD!l2l U:WL•:?.UR -cO.CCG!~ U;VJ'.-GUR 

M"/1'•11~ DI D-tl'l.!,t.!l -cQ.CQOMU -CO.CC!016 U cO!IXJ37 'lJ -~O:Of1U <0.000:~ U •CcC!C0-£0 U 

M"tMHliDI N ,O'llt!- ...n.t ll"O!.& Ui:tJl...t'!UR ~ -C"Oli U :U."ll~3UN. "' ·UJ :-Gl.m "' 1 lJ:UJL-QUl:I -cD.ODl>?l U:UJL•3 UR CC>.CQ" ·!C 1.1.U-'!.-3Us, 

J.!/N l~tD!I D1(C:£:.~·3 -cO.CllCll4 U -co..cco1, u «J.QXl3l tJ -c00Xl11 U • D.D=>O!l U • tlCCC!D U 

U"N·II-C,DJ CEl\ titl9 -<O.llCG37 U -cQ.ICGl7 U "'""""" <tCOll!: U • D.DDO~ U ... o.cccs.t u 

M/i'•11i>7111 177,:!MD --c0.CC!Cl1C! V;UJL..OUR. -CO.,C,0010 IJ:\fJL-:lUR c-0.00014 lJ·UJ L<J:tJ'R ..,,,,,,., U:UJL-OU'R ... D.O!t:Jtt U·WL•~UR -cllCCC!QC U:\>Jl -~UR 

M/.'-11-Cltt 
.,,,,,,, .--0.tlCCC!!:l V -<I.CCCO?il U -c0.a:DJ9Y u -cO.QXOB:! ll ... D.OOOU ! U <I.CCCC:!!! U 

WN1-£1711 1)1,'!.!t.'11 -cD.accc:!~l u -<I.CCCOTS-1 U -cO~!tJ <)=o!lJ -C.U.OIIDIH U 4 .CCCC~~J U 

v.,,-11-1~,, -u,-,, • .,, ...v.cc1n 1 UiJ.Jl.....e!UR. ,cQ.CC011 :Wl•:JUR -cODX11.£ 'JJ•UJL-OVR <QC0,10 11:UJL--Qli~ ... 0.0)011 U:WL~R •O.CCC·l1 11:Wtl•:iUR 

Mtr~f-D-'t J =• --O.CC010 U, -<O.CC010 U c()DlJU. u «J.IDD39 U .. tl.011011 U ... a .ccai...o u 

.\.!/ M l ~1tl DUZ?n.J -co..cto11 u ...a.tt012 U •O.DD10 'l.l -cOCOOIO U -cn.001n:: u •a.cco..,-, u 
'd"II- I0-£17 0 CT1r-:!.tU --0.CCOt! U -cQ.CCOt! U <OD:1311 lJ -cOU.Of t U -<D.00!113 U ... G.CCC13 U 

MN-t t -Dlt4 n,1, 1t1-1- -co.econ u -cQ.CClQ1l U <JU.r.110 'U -cQOJ3Kl U -<D.OD!ltl U -cD.CCt'l1 

t..'l'll-l M l iU C,7,WI-' -CO.CCOII U .tO.CCGll U -cQDD11 U COC:011 U -<D.U,111J U -cO.CCOll IJ 

\"'N •11-Dt l5 C1,C7Jl5 ..ncron .,.nr c&U. u -cCJ.0»10 'IJ «JDJ)1(1U -cD.D!lDn U C~(Cfnl II 

Y.11---11-11111 Ct,"C!Jli •Q. CCQt7 U l!.tCOl J OOOJ? J , <00:D10U -<D.ODDU U D.CCC!C J 

\'fA"-SMJII ti.:m· 10 -cQ.CC022 U -cQ:.t cu-, a u <ao>:1>1U •00.X:,B U -cO.DDDD7.A U •C.CCIUT U 

-',M'-11i>U1 CE1C-71'17 -c0.CC0'1 U • 0..CCC07t U c().JljJ1-I IJ -c(IOJJlS! u -<10.~llDDll U ~ CC014 U 

F-15 



C~mlc;.11 Aroe10nu.2 ."'1:tl~r1?4~ ~lortHS An~- 1$1 Mc:kr t ~ ll Tl:IUIF C-fi: 
CM U~. 1 1t41· ! &! H U!--l t-9 ,z,s;-2-::,~ 1 10~H .H 11!1!5-L""-: u n1s-3 

Tuf1 P-<:L - - - - - .Q.Dil!IS 
S.amDTOE o .... V>l OU>! V.1 011:sl v, 1 C"'1 \l;,;I c,..i v,; - V:il 0~31 tu ·r.-11 D1t'1.!.tiS .. D.l!cc=o u •Dl!CC~Q U <0-0:D!'o·u ..,,,,,,,, u • D.DOD-':D U -ctlCl'.C~ U wr11 l)-1r4,t'i .. 0.000-1~ U •D.l'.C01!: U cQJXIJt:U <l..l)jJt t u .,.D.DDDiD U ,,c.Q,C;CC;D y 

\ f/ .... 17 QU1titl7 <Q.l!c;au u "°-CCCi17 U <0.o:JW U <Ctl.lXlJIO U "'D.OODIJ U ...... .,,.. . 
lrll·n C!l?M)7 -(Q.!It!~ U:U."1..--:.iUR -CO..l!CGt& IJ:U.!ll.·3UR <OD:t m U•UJl.-Gtm .c0J:Dlt7 U:UJL-01.,'R <J.DJ!)2] U'.UJL-0\JR cD.CCCSI lnU.-SUR l.f/a'•t7 "'"""' <D.C-CIG3.C U:WL·3UR •O.CC-016 I.WA -OUR ....,,,,,, U;UJL-31..''R 40[0)17 U ;UJL-OU:I <D,ODJ23 lt.Wl:<JUR -<Q.CC~O IJ;U.1.--SUR M'h"•U IC-.'11/'DJ -<0..tl!Ol-1 U ,cQ.l'.!Gl&U ..UJl:017 U -cQ.CC,) 17 \J ..,.D.DDDn U • 0..CCC:'O IJ ~ h.._17-DICII O,,t'7,"C,3 • Dl!t!G).f u:0.11.-: uR .tO.CCll1i IJ;UJl.-OUR •(UD>l7 U ·UJL-Ql!'a ,oQ.Dj:)17 'IJ•UJL·:.l~ • D.OD:J::J U·WL<UR <0.CCCftl -OUR !·,.'U.~- , 1-0.:DI C-1.a!,t!S •~cuitt™ U:0..'1.· 3UR • Q.Q,CQ" U,08l.-3UR cODXll7 U;UJL,t."R ~.OJJl7 U;UJL-OU'R ""D.DDIUl U;UJL~UR • Q.C'(l(!!Q U..\J..:ll.~Uli MN - 17-0iDI Di'1~r:3 ...a.cCD:14 U,01 -0UR ~ .CCC16 U':U.ll..-<.:UR • 0 .o:al7 U;UJL~U'R <O.D>lt7 U;'IJJL-OUR -cll.OllD.ll lJ;WL--0.UR • Cl.CCC£0 l.t,\J::L-tlUR .!..fN•17-ttD, 01,r!AlJ co.ccaau <t> CC016 U ..0.DXll7 u <C(J OOJ17 \J -cD.ODD.2l U <O.t-tt!D U \fh~•1H SD:I CE/11.tl9 -<OJ!C!CU"l' U <!UlC:017 U <CJ>Xl<O U • 0.DJJIB U .. D.ODD.ll U cO.CCC~ U Ylil7·0 ?1!J o;:,~ C•J10 -tDJlC011 U <1QJ!CG-12 U •O.DX1l5 U •O.OOJII U -<D.ODDl2 U -cO.C.CO,...,,. U 
\f/1•17-G::?f l r,,21.!iell <t.r cl!crc.3 U • 11.CCCO? U U -•o .axto3i3 U <O -,, u • D.ODD11it U -CO.t'CCC-!"~:! U ~11-17.0711 &7f t:!.'lt <l.CllC!CUJ U • 0.KQ07J1 U ~ u cOnxk);ll U -ca.ooon:1 u <a.t-CC!CS!'l U 
l.fll • t N .:!11 U>'tll1 1 ,.IU!COt1 U "1).QOG-ll U •:Q..00015 U .tQ.Dl:lt 1 U -cD.<111011 U -cO.CCO?t U 
1.flo'- 17-Glt l t-v.1!112 ... o..c:00111 U • 0.IM!01D U ~.D:Dt-4 u <IW:»m U ... D.<JIIDlt U •occ!D u '!,.'fll- 17-D I U Q'lllllH •CJ:(!0t7 U -cQ.®Of l U <0..00010 U • OJX>l fO V .. D .. DDD11 U -<Ol!CC11 U MU- 17-DTIJ uli l!!/13 <O.IICI>>> J;tl-RB <0.CCOI! U •O..O:l :l l1 u • 0.DOJI I U -cQ.O!I tl U .. ,,,cu J:\J.,;;8 
"f//· 1H 1114 G1111JI.$ ..c0.t!C017 U • ~DllU -c:0.00JIO U -cQ.coJIO U -<D.O!IDU U -cG..CC:Q..,., u M/,.17--0714 Dil'ln/14 Dl!C.OU J <0.tei>t ! U • 0 .DOOH U <IOmlll U • :D.0301) U a..ccc.:: J 
\.f/l· I H lt l.!: 0 C1,tf7/ 15 -cQ.C!C017 U • C.t«H2 U -c.o.o:mo u c:OJ»:110 U .,.D.DOiH.2 U ,(G.CCO-l1 U 
.Vh'• l 7-D11 5 01,t.f.!IS -cQ.00011 U G.CC0.22 J cQ.m:tlf u <0.o:011 U • D.DDOll U O..Ci002l J MN- 17-1::15 .:t2'J.t!J1' -cQ.(!IW:"'., u <D.CCQ14 U • 0 .0:U..~ U ,c.QJ'.)Oll) u -c0101JOD7-4 U -CO..CC~21 IJ Vli• 1H l617 CE.i"C-1117 c0_.cco11 u • 0.CCC011 U cQ.Cf.)Jtt u <l.1»»55 U -cO,ODD:ll! U • D.CCOl4 U 

l,f /i•D. DtlH ,\U O.CDlt U .io.cc~:o u -cO..CW!O U <0.00>!>J u . • D.DOJ!D 0.0011 Y U -22 01•2~.0S • Q.000 1:! IU D.C01! J •0 n-., 1.s lJ <0.IXXJ11 U -cD.ODO~CI U 0. OU J y 4·.ZJ_ D111C!.07 -cQOCiOll U <O.CC,017 U <0-"""" U • Q.QXl101J '40.0DDtl U -cO.G:0:?-1 U lfN-22 c.::ac..m -.11..QQO:!i LtW.tcJ\1..1 ...,,,., .. lt.W , tC."1.,.1 ..U..DOOl! U;UJ, IC~I •O.D.'llt 7 tJ;UJ, lCAl,, 1 -<D.ODIU~ U .. W. IC.~J c4..CCCS1 U.jJJ.JCAL.I 
L'l/1•22 ~711!.'D:" ~l!t!G3-I U -c0.C<i016 U -t0.co:m u -c:QJlXll7 U •D.0Dil2l U • 0.CCC! D IJ Y /i•:J:2. 1C.te.07 ... QXQ].t u "<0.CCOIE U cQO'>lJ1 U <OOOJU' U ""D.OCHlll U <Ol!(iC£"Q U 
Mlf•ZM!tDS D1It.t>t!I <LO< ... IJ;\JJt•3UR: • OJ!C!OIE u;uJL-OUR "'"""' U;UJL·Wn: •O.l'CQ17 U;UJL~Un ... D.ODlll U;WL-lUR <IJ.CCC!Df'>}.t.-<lUR Y"H•2l-cL:09 D.ll?!'.t!3 <llOOOl-S A.-:JUA. -COJ!C!G16 t1'-Vl.•3VR •:Q.C>.))37 U:UJL...:::l.."R <0.00:117 U•UJL-QU'R -cO.QDD:U U:UJL<?UR 
\ff.f•.22-D7lll Q74t n ,t11 <t.CCl!J.I ~ 1't.-1UR -<Q.l:!COt , U,u.l..-3UR ..,,,,,,., U;UJL..;t.UR • Q.00]17 U;UJL-Q\,~ ... D.0 Dtl2J U;UJL~UR R MN -'"":.;JI09 c 1,te.U3 -<Q.0C0-.!4 U <O.CCOl 6 U <O.l>lll7 U • Oa:Q17 U -co.oom u 
.VH•L.'OUI C-ut t.'Oi -c0J10Dl6 U <1Q.Ct-0n· U -C003l33 U · • 0 .D»II U -cD.OD!l!J U .cQ.CCCSl U 
Mh '-2M11D Oi,X /1D ~c;ou LtUJl.~ UR -c..c:c-011 WJA.•:JUR ..,,,,,,. U;UJL<!lfJf. -COOOJ IO U;UJL--0~ otD.O:IDlt U;WL-<JUR ...O..CCQJ\ uun.,-GUR ~!"li-22-!l~t l O,.lll!/11 <I.QC«!!-! U -C:O.CCC07!1 U -c.0..a»:e!-S U -c.00:>:o>~ u <1D.ODDIU U <J.[CCt ! ! ! U V fi'•D-0711 QT,'t?/11 -<t).OCQC!!-l U ~ .cc-co,~1 u cru:coo,.s.., u • 0.QX)J$~ u ... D.Oil!IIU U • 0.rccc.:!el u ..\t/t -·11'-llll .,,...,,, QJ!(lt 53 J <Ol!COII U -<0Lo:l15 U •O..DD II V -cO.OOJU U O.COOR J \1' 1·2.-.~ll c.a(lttU -c[Ul(!Q1D U <Ol!COID U cQJ)Dl.t u -cQD ::Ol!! U • Il.{)D011 U -<0.ccom \.fN-22'-f:lt t J DVZ!l1i lm!QIQ J <O.CCOI.:!. U <IQ,00)10 U <dl.D3>1Q U -<D.O:l!JU U rue~ J ,.\.1"11•.U-OMJ 071'C!UU -('Q.CCOI! U <0..cco1, u cQ.Q,),}11 U -cQ.tO)tt u .,.D.Oll!Wl U -cGJ!CEU..1 Y \.fll-22-01\4 Otit£1U 0.CCC-U J • 0.CCOl:J U --a.tnltO U <J..00)10 U -tD.DDlll~ U o.cccu J \fft'-22-o714 Di",01J14 O...t!CCf.O ~ .CCOIJ U -cQlDJII U •Qa:,)11 U ... D.DDDll U O.OOGeO Vh'--22•ill ti Dl ,t.f/15 M IH:J -<O.CCOU. U •OOXIID U -• o.o :l:JIO U • D.D0:11~ U OJl012 \ftr2...··••iUl i D\,t.E/1& -.o.t'C011 U O.CC0.7 J O.Qllli J • Cl .0:010 U ""D.ODDIJ U O.a-«1072 J 
\tA"-:U-~15 1.lCti'U ,,c.Q,CC~U "a..cco14 u <ClJD:1>7 U -cQOJ]I] u -c0.0DDD7J: U cO.Cl:Ol'.i U \ fli -2...""""-0517 CE1t.>7n 7 ·ai:cct:e 4Q.CCC070 U " u ..,.,,,,.. u -cIUIODDll U t .. Dfftl 

\.fh.,_23 01,'14m5 -tQ.tC.C~U ,('D.l!CC:D U -<O..O:Xl:-0 u •00:tl!D U • D.ODD~O U -CO.CCC;Q IJ "\"•·» C1f.!E,t!S -cO.CCGll U D.CC<S -•o .nJ.ll-' U -cQ..00.J II U .,.11.DDD! D U o.cou: J \.'fN-:U G1,"C'.i!U7 -CO.t COll U • 0.CCGl7 U •0Qlll-' u -<O.OJllO U • D.OD!lU U -• o..CCDJ.:I U \,,.._~ CS'?C:OT ....,..,.. UAIJ, tChl.., 1 • :O.CCQ16 WJ,11, !):;;AL,1 <0mm 1J;UJ, ICA.L. 1 •OODl7 U:UJ,IC-1\l.. 1 .:I.DDD!J U;W , lC.\1..1 -cG.CCC!1 U.AJl, tcAL, I \,-,,...n t lltl ,1)7 •0 .Ct·tEI U -CO..CCOll U -<0.00714. U ...,,,,,,.. u • D.02~5 U -<0..CD1D U 
.\f/(-2] 1Bt!.!l'D'7 -<0.CCt ~U <Q.CCOIE U • 0.0Jll7 U c0.DXll1 u .t!J.02tu3 U • :Q.CCC!O U l.fN-.23-tllD!I D-tilW1tS .. Q..01![134 U;1.J.'l .. -0Uli. • D.[(016 \t.UJL.-OUR ... ,.,,,, U;UJL-0\l'R ...,,,,., U;UJL<ll.'"1l .,.tl.DD~ l U:wL~UR .-• a c:C:Ci D ll,.VJ.11.~ UR 
.Wi'-2J-04ill Cli'l~l:! ~CiC0!-4 U~.'l..-SU R ""1).CCQIE V:U!l..-OUR -COO:,)J7 U:UJL~lR cQJl))t7 U•UJL-CU,."'t -cD.D!l!lll U•WL-3UR -cD.C:l'.C!G LJ-':,..-OUR \.1"/i'-l.H1ill 07,~"t!i .. Q.Clllll,S LtU,:l.-GUFi: <G.C!ClllE Ul,1.11.--0UR <00:lll? U;UJL.-c!l.r.R •0 0 » 17 U:UJL-Olr.R ..cD.ODilll U;WL~ • Q.UtiQ ll,t.U.•:a:u,;: .l.f/1'•2}-i)U J D"llt.t.U ..UCO!< U,UJl.--QUli. • DJ:CGI& U;U.n.-aUR ...,,,,,,, U:UJL--:U"a -c.QJX>l17 U;UJL-Q t.:ff: • tD.UOlll U;W L~ UR cQ.CCC!t! U:,-i...a.•3UR \.1"ll-2H5i1J Cfflt'>'t-3 -•(!.Ccc u u 4CC0 1G ll ....,,,,. u • 0 0:011 11 c Q.O!l:1lJ U • llCCCSt U \fh.,_23-0i'lD m",'lEr'IO • 0.C-C011 V;.1.IJ!.-:JUFi. -c.0.oco,1 V .. U£-OUR •• 0.a:)ll.S \J:UJL-<!Uil -cQ.QlJ1t U ;UJL--Qll~ • D.DDllH U:WL~UR • ~ tCC:...""1 1.1'"1..·SUR .ll/f•2Hlll """'" <J.CCCCf !l U -CO.CC.Cl175 1 U -c.O.o::tm.33 U •QOJ:Jn.~ U -cD.ODIUH U -C.O.CCC~.!l U \'l/i -2.Hr\1 Ci',.,'! 111 < I.CCCC~~l U •Q.CCCtl?!, U • QOXl»H U •OD7.0:t32: U -<O.ODDIH U o.cm:::n o 
,\ fA'-2r1211 1l,b'14.'lf • Q.(C:011 llMll·ZUR • ~CC:C-11 Uj)4J.-CUR <O.DD1' U:UJL~ USI: -C00.:010 U;UJL~tl:n ... IJ.DDlll1 U;WL-2.t!R <10..Ct'czt IJ.'U!l..JJUR. Uh"-23-G:1..2 ~ i:!SH~ •0 -CCOIO U <\CCOID U •0 0:01-' U <l<lXlm u ""tUJDDII U ..0.CC~IJ 
\'fA'-23--H ll t-1Qll13 -cru:cc,1 u •l\ CCO\ l U -.cOD:>JIO U -c.QOlll O U -ci).ODDl:J U • Q._CCC?t l.P 
UA'-D-.ii'1l Ci7,tu\13 c (!.C:CDtf U.UJt-::iUR co.{(:01] U»..ll.•3UR • O.Qlllt U;-UJL--ltUJi • 00::DII ;UJL-•:um otD.DDDll U:WL~UR .. OJ!CC:13 U:~-OUR 
"M'-2)-GU-1 C:,':t711t ""o.tt:C-t7 U ..cO.CCOI~ IJ <00D10 1J • 0 .0Jl10 U • D.DDDI~ U Cl..000.. ,,,.·-~~:r tA t1,tm1.t. · -cD.CCC>ti' Y • M CC·l2 V <O.QXIIO U ~O:>JI U -<D.ttDill :! U ccc~u J 
\.1"h"•:5il11! m.mns -co..cte17U cQ.CC:OU U • OJJlll O U <10:DIO u ... D..DIIDt ::! U -COJ.'C~1U 
WO'- "' t;t.C7'15 • '1.CCC,,T U CU:C076 00.ll?l J :mou • -cD.DDD1:2 U O.G032i J \'f/i -n-t::in t :!1!1C1'J& D.CDI JL-01.m -tQ.CCOt4 lU J.!11...-~UFi: <00:m> !J:UJL·<JI..~ •C:DJ) 13 U:UJL~l..1R °"D.0:1Dtl7..11 U:Wl...:!.UR f..Q01 
Uh'-.!Hi f1 C6UH7 • 0.CCC.U U "0.CCCOWU -cQ!JJ)I-& u •(J.0J'D55 l.l .. IJ.I Dililll U -CO.CCC:1-CU 

F-16 



Chmntcal .w'°rm! Mtlcr1Zll M):iOf 1~ $ N aOlr 1!5J A!C.ct:r 1~ 1J TOb l FCU 
CASU:, . 1110:1•*.i S3"U•2·J.) 1Zi72-J9.; f KS'T-E....""-1 uDJ;.n,.s 13:U·)G-l 

TIClt1:PC-L - - - - - O.DCID!: 
:SJllllpl9 JD D lll~ \'~I QU,I V>l 011:.1 V.I """ \ '.11 . Cl..zJ V>l """' Val au~ 

L'f.N ·V. t •;tl,t1,'CS D.CCC£6 • 0.'C:l:!C!:0 V """"""" • 0O:0..'0 U -<:t.?ltllii:I U 0000,a 
l.'fN ·:N Dl f.:.Ett-5 --c.a..tCOt l lJ OJ!ta!l J --c.QJJ0.11,S u "'l.QD11 \I • J :DlUl!:O U 0.IOOU J 
!.M'•2A C:lil:e07 ..cQ.CCO\! U ..c0l!C011 U cQ.COl!-IU cOU.010 lJ • i>.Ulll H U --c:DJ:CCM U 
'•-'lf·2J G '3U)7 ,cQ.[l!Ol-a t.lW +eA I ,cQJ!"COU um. I <000.ln 0:UJ ICAL I -C00:»17 U:UJ IC" ' I <O.ll!l~ i \J':UJ. IC AL J • O.DC!crn 0:1.JJ ic.~, 
t,,,W•:N CTJ'.U 107 'l"[!.tf:Q?-I IJ • D.110016 U -t:0.calJ7 U -t:0.0:017 -.t!.00~3 U ~RC.:'.D U 
\'{((•24 1UC'!\1)7 --cQ.C-(!Ql,4 UI -<Dl!C016 U ~7U .., 

17 -cD.DD!LlJ U <O.OOC!D U 
1.f/il·.N-QI Di &1,1:tits ,cQ_[ ('Ql4 ,OUR ""~.C:CQU l.t:UJL~UR <OMIJ7 U:UJL--3VR -CO.DDl7 D•UJL--Oll'R < !l.!IDD.!l U:l.\11..-CUJI ..cOt'CCi!D U:\JJl•::3UR 
ll.f N·V-0:-0S c.:l@ it 3 <0,:CQJ.l O.U.11.•:?UR -cOJlC016 IJ;U.ll_• :;!UR •cCU'IOD37 U;\JJL-CUR <Oll:Ol1 U ;\IJJ.-0\."a. • D.U~D:J u;o,n., uR -<Q..tl()Q,!Q U;\JJl.-l:IUR 
!.fh'-:N-0!0!1 cm~u Q.C(ll l cQ.(:[016 U <Q..DQQ!7 U -tOOXlll • IJJl.l!Ul u 0.00 11 
Lf h'•.l,t-!1103 C1\'C!,t 9 <O..Cl:03J u "'l:Drt:GIC U • <'1ll0ll? u COOOJ17 -<i:lUDIUl U -co.~ c.rn u 
!.f N·2.-HHiD5 C£nt, 'C9 ...U:<Ol7 UJJ~ ·OUR: -. cOJ::COl:1 ®A--CUR ~ IJ;tlJl -OVR • DD:1.113 lJ;UJL~IJR •D.11D~ lt;U,Jl<..UA. •0~!4 UjJ.11.- :JUR 
Mh"•2,,;,0llO 07,'lL'iO <Q.CCOlQ U,U.t.•::UR -co.nc-011 W,IJl.•::lUR <0..0001-; U;UJJ.- :?UR <OOX110 U;UJJ.·QIJ'R. -ctr.OIHJII l.r,Wl-CUll <Q.CC,QlO U;,U,..'l.· !3UR 
t,f h '•Zl-vlt t l!l/2'N 1 c0.cccm1 u • O.CmoT:-1 U -c&.ta:IOH.J U -c0.IXO:b"3! U ~ .;J!JtltH U <O.QC•C-C'H U 
l,,f N -:U •OJt l D71/Jlt11 •O.ctC"f!~J u Q.QCS49 _., u -cO..aO:Jitl! u -ctl.llDIUH U 0.00'41 
!.rN-u-12tt ~ ·1u111 ..cQ.CCQ11 U <O.CCl:t1 U "-0.00014 U ..C.OO:O IO U •D.:J:liltl U -ct>.CCtU I U 
!.fH •.2:-•D,a:? i:.uiEa? D.01.!5 q).t!CQ11 U -cQ.001314 U oCQJ)7JtC U <ll.ilDllll U 0.0Ui 
l.flo'•N-Ol tJ IJ1i~ JIIJ cQ._[a)l7 U -<O.rt01lU ..gmo1o u --0.0XIIO U -.D.H il llU ~ .CC<llQ U-
~A•-~71) 1!7,1:-ll l:S a.1!016 ..0.!JCOI J U' CO.oxll t U ~ t1 U -c!)JICIII IJ U 0 fll7t 
t.f l\"·.U-Olt~ DU.H.'U """' -ea..ccotl u ~ IOU "10.0:Jl !O U <D.DD!>U U ..... 
!.fN•2'~U tl7 .. 'Dl!t.: 1'.J 41! u»-::nx. """' U;tJ...::DL <033 U:U~DL c!J.ll U,U-:JDL 1U 
!.fN ·3'-0U S C11U7,'l.5 D.OU -<'1.t012 t.r.\.k)Dl <Q.0010 U:U·:?OL cQ.oJ10 U;U-<lOl ,.D.DlUJ U;V-O.OL 0.017 
t.'l'N•2"Wll1l 0 1,UiitS ~.C-017 U:t,l~Ol. D.0318 o.m~; <0.<010 lJ;U..SDL --c:O.DiU l U;U,SDL O.M0,1 
J.1'N·2L·U 15 1lf"'_c..116 Q.[ CU1 -eQ..CC0 14 U <C0.00Jl7 U oCQ.o:Dli u <D.Oi>D!liS U 0.00011 
!..fN•2-4-0i17 CE,ISJl 7 ,cQ.t CO lO U <0..CCCU 7 U ,cQJ)QQIJ U ...,,,.,,., u -cO.Olllli>)i U <OJKOll U 

M'll•2i Gli::!.EiC-i ..ca.ccou u ~ O?lJ <C0..0001" U ..C0.0.:011 l.l ,cJ.DDIISD U U GI:! J 
Lfh' ·ll C~f107 ,cQ.C(:Qtl U ,.O.t!COt7 U ,cQ.O::OJ.,1 u <J.ooJID U •D.D!U:l tl U --c.D CC0?-4 U ,.,11-;u tsf.!Ci0 7 -cQ.l!C'Oll u,JJ.tc.A1., 1 1D.CC0 16 lnJJ. JC!iL.1 «Lll!I031 U;UJ, ICAL.1 '1"110'3t7 U;UJ, ICAL. I <D.OD:ll3 U;W.l'CAL,.I <O.CC-C!C LJ:UJ, k;Al.. 1 
1,,\"N·.l D.7'1?.07 --c.Q.COOM U,.VJJ.-OUR <0.C:CD1 u, -3UR ""1-Dl»l7 , J ~ UR cQD.)Jl7 u ;11J L,<tU'1' c D,ODll.ll U;WL~UR -<G.CCCfO IJ:ffA #:;UR 
\fN ·ll tCt:il07 <GCCQJ..t U • O.CC01' U ..-o.ooonu oC0.00ll1 tJ .. D.tl!)Ul.J u --ctl.C'(IC!H!U 
M'/1,'#lS-OIDI D! ,trrit ! ~ CO?J IJ;\IA-3Ufi ..U.CC016 ®A.#3UR -<0.000:)1 V~JL~ UR ,cQWJ17 U;\IJL-CL"R ... D.DD~ lt,\."J'L.•-:.u.R -cQ.CCCif O lt..UA --:i UR 
MW·25-0!0S C.:1il!1-ca ~(!(U.t Uµ Jl.-OUR -<D..t!CC,16 U;\IJL-3UR ,cQ.000)7 U;WL•t U.R oCQJ)lJl 7 U;UJL-01.i'A <Dsll!IIU3 U;W L-a.lR -ttl.CCC!O -.S UR 
J.fli'-25-07D!I IYM)11t '3 ~ t Ola IJU..11.-3UR --c.OJ!COt6 V:.tJJt,QUR ,c01W\]7 U:UJL•~UR -<00:017 U:VJL~L~ c D..11!111.ll U:WL~R -<0..C-00::0 V,\J..A.•3UR 
!.fl.,..1:5-0tH 01,t'f ,t'J • Q.CC:11341 U ~DIIU <I.GQ)]7 U .cQ.DXll 7 U <D:DOD!l U • O..llfCfO U 
t.f/f•2:S-CKiO:t CEnD.t'.9 -cQ.CCOn IJ ""ll.ct:011 U "'°..co.11-l U ..co.0)J\ 0 U c Q;D!lilU U -cO.«!C?l U 
U'A'•~71D DT,w1a --carc010 U.\J.!1.,0UR •DJ:!CIMO lljJ..JL-GUR -<0.0031' U;UJL~UR <OIDD9l U;UJL~I.~ «D.000\1 U;Wl-OUR <C(l.lK!OlD U;U..~.,-eUR 1.,11·-n-ctt ~_.c., a -41.!!C.CC!:H < U a:079'1 U ..aoooo,n u ..,,,,,,.., u clJ~D!IIH U <'I.CCC<JSH U 
'-fH #2-'4)71t rl"t"ll.'H -CO.!lt CC-~) U ---CO.CCCf 7S1 U """""""'" <Om:xiru u ·<1UI D)IH U •U~CC'C!!-:! U 
~f h'·.?!·Ull """'" 0.C:t0l1 J • Q.tlCOU U .,cQJJXll !E U -cQDl'3l1 U -c:!J,O!l!Ht U 0.Ct'0:!1 J 
Lf N •2~t l """'12 "'1.CC0 10 U • a c£010 U -<0.«llU U ..,cn:os, u •Ultl?ll1 U cQ.QOOOO U 
M'/l·lii U tJ C-~12Yll "'D.CCOtT U :CO.CC:Q-12 U • O«IOIO U -c0..0:))10 U acD.IJDtll:: U "'l:0.l!0-0!0 U 
UN #25-·D7tl DT,m/13 -4J.tlt'037 J ;U--RB • DllC013 U -<0.CICOl t U ,c(JDJ:JI I \J cQ.IJO!Ul U <0.000,7 J;U~B 
1.f /li' •.?5-Dl f4 M flEIU •llCQ0\7 U <0.CC-01::? U -cO..DCIJIO U oCQDXl1C! 11 ..:-o.D!lllt .:! U --c~QO!I U 
U:lt·l .Ml7t& G?.r.?J'J-l • Q.C11CSl J ;U-fiB .-0.CCOt4 U -ti:..000 11 U 'l"Q.QlJ11 U ..:D,IHlill.:i U -cQ,C!l)(!!J J ;U '"'"B 
'l.ftf·2s-GIU: cu mt!i -<0.CC0 17 U --<O!!COC U .C0.00010 U ""(l.OlllO U <D,DDDJ:! U -cO.C!Co:!1 U 
!.fN •25-\ltl S C-t,t:EJIS <D.t<:01! U Q.CCCE5 D.IXOSI J •ODJJIIU <!UDIU J U O.C0111 J 
M//•:2-;-"Ufl t it21}16 """"' ..ca..t:(014 U <O.ooa?l' u -cQ.QDt) u -CQ.JDtJ;J]] u D..e02' 
M'fl"·.2!-0i l 7 ce.m111 --ca.tt 0 11 U ,a.ccctE! U cO..a» IJ U -cQ.o:tOSJ u 4 .l llOHIU -411.t«!U U 

'-fN-:a: Dt f'l?,t-S G,[QTll lJ <O.Ct!,l!U cOOl!S u cQOl!!; D -<D.tl:2!S U 0.043 
\'!h '-'!.G D-1.::!ot-5 • 0.CCOl 2 U a.con J ~ 1' U -cODDl l lJ ... D.DIIIIS!I U uon J 
l.f " ·H C,J i':'li101 .,cQ.CCDt:!: U < Q..t<:'. til i U ..OlXDl-l U <t.0lll0lJ "'ltl,D:JilU U ,cQ.CC0!,1 U 
Af f/·2S C£"/l1,01 •o.tc I <D..CE!C,1§ U""- ICA I ~lXDl7 "" ICM. I <JODl7 ·UJ IC-AL I ..;J ,tl:J011 u·W: t"" H , <0.CC<l"O I.HJ-• >CAL I 
LfN·"li c-n'Cln7 <O.Ct:84 u.,\J,3.· mJR <O.IICGt 6 tJ..VJL-:.UR ...,.,,,, U:UJL- !!Uil <0.D:Dl1 lr,UJL--OL"R clJ.DDD2l U:Ult...:!UR 0.111 JL-<.IUR 

• t..111·2& IOU\07 • ~COJ..4 U.\JJL~UR .. tu;[C,16 ~ Ji.- 3UR ..,,.,,,, \J;U,,IL-GUR 40DDl"1 U;UJL-Cl.':l -'l"!l-.:!Jnl U;WL-.:.UR '1"0..CCOiO ~ • 3UR 
Lfli"'•.ff'DUII C11'C~ 'M """' JL-01.AR 10.CttfO ll.tl.:t.#3UR """"" U:UJL--C.VR <O.<D>'5 U;UJL-01.m: -<O,D111~ U;UJ\.~UR 0.14 71 JL· tU'R,fD 
U'N·~ I oaa.sn3 • IU!Clll-l UJL-.::;.UR,F.2> -40.C.COt& U:U.11..•:iUR ..O.O::Cl7 U;\IJL-0l1R ...,,,,,,, U;UJJ.-<Jt."R «O.tlDW U;W L-GUft ..cGJlCCiO WJ,Jl.•3UR 1r., 11--z,;,...o;a1 (C7,tt,t,.) t\l:!"B JL-Ooot cQ.CC01& U:U.l.-SUR <la:tll7 U:UJL- :.\ffl -cOODt~ U ·UJHl~ cD.J!lll2l IJ:WL-CUR O.Ol11 JJ.-t!VRFD 
.\fN•z.;..atc t C,!\'C,7~0 <"-"1!11>< U;,*J!ll.-3UR -cQ.CCOtE ll;UJL~ UR ""'°"'" U;UJL--CUR ~ 17 U:UJL--QUR •I.IDD:ll U;Wt.<lUR o.on JL- .;:UR 
!J'll·l'?-0-511:) CEi'mt -9 -cD,CCOlt I.I -cQ..C:l!C11 U ..0..0:01-l U cOD.lltQ u -cJ.D~I \ U 0.02.11 
U N•3-m'1l C~..L'1Q • C Cl!c;l1 ~JL--0\JR • l?-.CCGt~ ll\J.!!..--OUR ,c(J.C0,15 \J•UJL~UA ..0.CJXU I IJ:UJt-<tU'R • :l.l~!H l ~L~UR o.oou JL--:UR 
1fN·llHIJtl ~ ... , oC.0.CCCCi!-l l1 -cOLl:CCT!1 U -c0D):»»JU -..o.o:r.05!1 U "'"DllllBIH U -cO.CCCC!!:H U 
U /1~2i-Ont IITJU.'11 ' <O.CCCI!':.~ U l!.CCSl7 JH-6.\3 ..,,,,,,,.,u ¢0:0:tU:' u ~ "'1111:IU U IU~f.-:u JH~3 
L1'll·.N-t.:.ll ll~ ll t ,cQ.CCDtt t.P 4 CCC1l U -c0.col l5 U <LOJJ11 1J •.l! .11011~ U 0.tOH JH-eUR. W J 1.,-n-~1-2 ~ , z -c.D.CC:DiC U .(Q..CCCr"ll:! U CODDl-'U --OOl:CBJ U --c.J:1.20:mu <llCC~ U 
l.fh'-2+<1• 1J t~m.·u • IJ..Cl:OU U -CQ.L'.t.012 U ..a..co) IO U ,cQQDIO lJ c D.DDll:! U "'0.~C:?IU 
U'h'-!'i-lUU C.11C:!.~ l o.ems JJ.~~ •D..CCCiU 11:UJL--3UR «lJlllll U;UJL~: U-R <O.Ollll U:UJ1.--0UIR • ll.lIUl"ll U;WL~ UR 0 001, JJ.~R. 
L"fN·z.;.aU..t C'll'!~,,'1J. •Q.CC01'7 1.1 --ca.t[ll-12 U -cOOXIIQ U -cQ.DJllO 1J 4.:IHC'U • 0.CCllll U 
~ fl' ·l -S-01t£ t-i"1~ •1J. Q [ti-3 ,cDJlCC>U U <I.coll! u •00lll 1 IJ ~ .:HUJU OJIOU 
\f,\'•!S-D1ff C,,,t:-?','1J , 1acc111u ~ -C!CC•1l U ,cQO:JJt'l u <00:DI u CIJJl!III::' U .co~ce21 u 
U N·l fil l U tj,~ t'.SJB .. a.cca,1 u 6roll ...,,.,,,. U:UHD <0.Dllt(! lJ • ll.HI IJ U 0.00 '2 
\'1"11'·2.~t·~t, = ... .,_,.,. 

10.UGl .$ U <0=>7 u -COU.Otl u ..cJJIDJ:IV'.:: U O.H S-4 
!.fh ' ·n-llU7 CE>"t·7111 ..co.cccn u .,ct\CCCC-70 U •0 .a:rn.i u -rODJDSS U oCQ.J:l il J:1))9 U --<O.tt01-4 U 

F-17 



C~:n!cill 
CA! Na. 

Tl!r1 FCL 

Mtior 1lJ~ 
11141-1£~ 

Ar.ltkrf.Ul' 
§J:U -:?-1-~ 

."1:tCi>tt::.!-L 
l1Ciir7·-H-I 

:lampl• m Dal.f: v -,1 ou ,1 v.11 ou, 1 v a.1 01,2.1 \!41 ei..i1 

M'/J•fCI .. JitJ OmMO <D,C!l!!U U.U.."-•:..UFt ..0 0:11!!1 ~ u..~ -:UR ..-o.ccci; U:\JJL-:.un. ..-occ~, lJ;tJJL-':-UR 
U7J·tC l -:Cl1 ~1\ <JOCt!i!EU U,.-U.'L•:,UR <3.CCCDi'U U;1.J..'\.•:UR <Q.CCCC.U.i U"1JL-OUFl 40..CCCCi.': U:\.!Jl.•:.UR: 
'.!'lf-!C I-lit I 01,:-., 1 I <J~QC!l5!il U;V,."..• : UR. a .t tlOUl J;.L-:UR ,cQ«C,:.Ha U;lJJ!..,GU" <ti C.CCCill U;UJ!.--CU~ 
\u, ~:c1-1::i1 1 t ~ :~11 DDIHI Jt<!UR <!Ul!.!Ot l u :,...1..\.-: tJR <tCl(CC H U :UJt •"OUR <1,Q_CCQ11 U:UJ" .. -::UR 
, .r11-1C1-l,;f:l C4r.lC..1J D,c::~£6 ~.C.l:Ol Q U ,c.0,.C.CC l4 U ,c0mc!e U 
!Sll• 1CI -.Jl1J QtJ."2!,,13 • t1.Cilt!li U 4,C!ll!n U . .. O.CCGl Ci ';I <O.c,;:c1c U 
f.!/1 ·1C 1·J7 U Oi10Snl <D.tilOII U;U!t.•:UR <O.CGOJ? \J:I..IJL•:UR <0..CC.Cl l 'J :UJ!..-:?U~ <OCCO.tt V:UJ!.~ U/;. 

U "/f·ICl-ll U. Dlrt'1'U <ttaa1; U , <0.CCDU U -<QCtt1C' \J ..-uct-1C V 

!t-f~n.J!Ar n~• bl;.-.1 WU lhCli;'.Qhtbe MW-101. Ht'HUt, i:~~ .,1~ 9!:h 1 ~ tnd .-.~ht<-0n-rJ'a$d•to~ 4,~th. Of HD ,.re. lr£lt;at!e) lht ,uu 11:ll aawn, tcfi' -1U . 
::,:da ~~w.n ~:Jft tf-J li •--br IG ~ lll't'- IC .. , &.">1 t..~wit.J5 , :tr, IC tlr ICW-1t1. 
6.fi\'-101-trr1~ ai'/'OU1-' D.151 
!i.'i'li'-10 1-.111!i oumns O.li-! 
!,.f«-10 1-illti 
.wl'll'-10 1-011i 
Mlf-10 1-0111, 

J.l.'ll· ICil' 

u:11-1a 
'J'll• 1Cll 
'£1'•1C.Z 

'L/1-lt.!•Jl"Jl 
!LII- I U •J,:,l.J 
,...,,. , a~J:-_)J 
lL/l· IC.:•llJl 
ll'li· 1C.Z-lili 
" '/1• 10.lill 
!/'ll· 1C-::..J:!t 1 
!.!ll·1C:•li1 1 

!l'/l--1C·l~11 
!£/l• 1Cl:'V4I~ 
'.Ul - 1Q•Jl1 3 
ll'll· 1C!•J1fl 

OtJOiflS 
12/lfll15 

0t,111c:: 
Dlf"J,t:¼ 
C£il~ ,O 
f llilC..0 
0 111!1,U 

Ci.t ll!llj 
rm:H 1I O 

1:?Jt~ , , 
~ ; ,"t:: 
01.r.MU 
D7lD~U 

cO.DII U::U-:JDL 

1.51 

IU71 U 
<t>.CCIOt:!: U 
<D.CC~l' U;UJ, IC.'\!.. I 
<D.tODl-C U 

o.ra: .r-.-cuR 
"10.COO:W U 

Q.Q~C-, u 
...-0. lll:CJ.: U 
-<0.COOtl U 

<o ccatt lt\t.,.,•: tJR 
D, tQl 

~ .CCCU:i U 
0. 107 Jtf'iJ 
b, I , Jt-fi) 

1. 1! 
1 .17 Jl,FO 

<0J!I l.t 
o.,, J 

~ .gt?i116 t;iu, .:.'U., I 

<Cl.CD"' U;t.Ut.- : UR 
<J .llCJ U U 

<Hllilt i !J:\.\..'L•! lJR 
~.ccaau 
<~,CClU 

•0.tt~U IJ"U!•.-Z.UR 
'"':l,Cll1UU 

D.CiHJH•::n.~ 
-<Q.CC011 U 
~ .CCQ\ U 

4.CCll~l 
•l.CCDIJ U 

coo11 u:u-.:n>L 

~ -1-' U;U~DL 

<I.Oil U;U-O!)L 

<C.«trl-' U 
"0.tcclo/ U;UJ, ,CAL. I 

<.m.:! U:UJt -CUF\ 
<t-.CCC.17 1.J 

~c,,u 'c.J 
..-CCCZ:. I~ U:U.1!..•CUR 

c(I..CCCIO \J 
<tO.CtCl I 1.1 

•0.011 u;\J·WL 
<0.055 U;U-CDL 

• OCCQ-11 U 
<il_~11 U:UJ, J:;AL, I 

<QLu.17 U 
~ UiUJl. •: UR 

<.CLCC 11 U 
,cQ.CCl:t:C U 

.-;CH{Ol~ l,.I 

<O.CCC.11 tJ 
!ll/·1C;.•JIU. IJU l5/U II.Ill •!1.QCilt::! <Otc.C. l ti ~ <C-.ttlltCi U 

U:Jt., • .:.., :ou t=IJC.Wt:J IIH lhoi.-ohllot. 111w .1 .::2.. Hc-'4tltWt, G.1L~1ng •lb• n1r.v aM••1'1i OOn.'''!'fC.t;l 'I lotLI di ~ U' u s ....... ,n~1ro tbt .,. WK -~•n'\'-101. 
c:a½a~cio.-. lt.k •:lrtlr.t,f K"rN-1Q.1, L"ld bt:Owtt:. •:trr t,t:ir1M'-1C2. 
M"H-tm-lTt.t 071'07/f.l. ..O.C<!Q17 U 
U'h'-1m-GI IS D11tt/l S a,o,,c 

-..'ftrUl2•1~11 Cit !/16 <O.CC~.,, \t;VJL--QUR 

\.lf'/l4 fCC-Ul5 1 :VU/1 6 -<O.CC<'-22 U.\.IJl-:JUR 

-co.econ u 
..a.cttil 1.1,\Hltx. 

-<0.CCOUU 

<OJ:CCC6J U 

..cOlr.010 U 
..-O.D:051 U:U•WL 
-cQJx.011 U 
~ U:UJL-QVR 
-cOJDJ?7 U·UJL-<tll'R 
COf.0313 U 

M'h'•U13•01 1D D7.il7,'1D ~~"11 lt.UJl.-!WR <O.tCCU ~•:J:UR -ctl.Q)Jt4 U•UJL-01.m 
.\.'f0'-10#IUII e2-!!ti'11 -<!>..CCCC:'91 U • O.«Coru U ,cQ0,~5 U 
.\.'rN-IGJ,Qr11 Gi/141'11 -<tl.Cl!t t!Ul U <C..Ci:CQU1 U <O..OD.1:33a U 
.\.'IA'-1~Ull 11114i1I -<&(UC01 t U <G.CCCm U ,cQD:Dt.; U 
~fh'-la3-04C C4t?lln? Q.COC!.21 J -<O.CCOIO U <O.D'Jlf.l U 
\Sll'-1~111 01'24.'13 -co..rco17 U <11.CCGU U -cO.llDIO U 
W,'-1 U 1!7Jti/lJ ~ CCOlS J;IJ-P.B <0.CCCt14 U -<0.mJtt U 
Tllla• •ll• M natum,PltdlaoMnUUYrit".JulyJ iJt4tl.O.OH a .. ump .. ,. lftl---.,.llldlnlt\e Wllf l!."""iJli ft"" H -MtOlld o~anr. 
lfflt-1CG-Olt5 Dtre!I IS <Q.COOl7 U <O.CC012 I) • <J.o::D10 U 
tiff~ m-Dl 1' Cll~711i -• (1[0017 • ..._-:JUR <Q..C.CMl M,ll.-300 <O.COJIO U;\JJL-c\l'R 
l,,.'Ul'- m-1111 111,! .11,: -• t\[t'([,22 lt.\J.:l...:JUR ...n.cc""--~ . :::31- <a.com U:'UJL-GIIID 

'LdH<Bi!U7 Cf>t:Vt7 Q.DG.l9 <0.CCC-11 U ..Oa:0!1 U 

,cQBXJ1 U 
<QDlli 1 U;U·:K>L 
<CQJXl011 U 

•D.a:DIJ u ;llJL-GUR: 

..o.cmn u ·uJL-o~ 

<IDJOtO U·U J L-OVR 

..g«DJi! u 

..-tlDXII O U 
<ODXl11 U 

-<QJXIOIO U 
~ 10 U;UJ L-OV'tl 

'.!:'/1'•11:-'-0.:':JJ CEilMI! ,<Q.CCO!J U:'J..'l.•SUR ~ .DCOU u .v .. 't.-:\IR. .. ~,;CG.It !J:tJ.[1-~UJlt <OCCOI ! U;'UJ1-""Uft 
!l'/Mt,i,-'J71l 07i?7l10 CO.C<:!OU V:V,."1.•:iUR -<tl.CCQ1I U,U.~·3Uft CO..CC.C.:t :J;\JJ'1 .. ~UR <O.CCOIO IJjJJl_·OUR 
•A'/ M C,M:l11 C:V.::i/11 <I.CCCiJ.!91 U;l..'-L·- UR <O.CCCD1U ;WL-.. UR "o.te.CC':CS 1-':U.l'-•;::UR. -i .. U:lJ!i-OUR 

'"ll•1C.:•J711 om..1111 <J.CCC-O!!l U 0.001]7 «CICCCC'ici •J ...-0..cccc-;,:2 
•L'll•IC"-"1.:!11 UIU.'11 O.ll!:C5-l ~ .CiiDH ~«11.i 1J •O"CC1'l0 U 
1-l'lf· l~-).112 0,4,'10.' ll D.tiCOJJ J <a. tt!JlO ~Cil4 '.J <O.CC.CGS- \J 

,r.11-1c.t-J l t) ll lil.::u <D.CDOIT U <0,CODll ... c,_ccc 1c ,., '°.CCOIO U 
IJ'II- IC.:.~J 7 1J 07i'J?.' I?- <D.CCD..:!t .r,u -i:.;s <0.CCOU <0.CCl:ll1 U <0.CCOlf U 
!l'l/· tt,hll-' GUH/1.l <0-.llCDtT U •0C~~l? ,.CCCCi l ~ <OCCOIIJ U 

:!Pf\:n.Jd,y :!Qtll tr.1c .. ,J IIU t:-IOl.'9htio tit trCl'\'-1~ HO'HWf, VldltO rn::~ cl$anorb, 111-.]ooar.mi,a a (c:W d•~fti of '91 t n t. ll'IC~r...oil-A , .. 11 WU aob.l&U)' lrfW-102. 

c:b 11-MWftabOn ltJ4•':'UYk '"' ltW-1! %.~ t • .»w tt.:.• !U)' lli ~ ICN-1U. 
n,.w.1119/'l.liDa H ffl-;,l1dlDJlJlyZOt-llbN.M.1"0 •ptrnpwu ~ ta\lod lnU.wonb1'0., 0:01ID.IC.~ m paa•L 

F-18 

V>l 

An:d:r1: &a 
t1D!i~U-i -<JJJlJI:: U·UJL-W.UI!: 

<"l.Olllii' U;UJt•21Jrl 
4»:mu U;UJL-.:IU;t 

<l:.))J 11 U·UJL-0\.'R 

<l.:m11 u 
~.JJJt:: u 
<JwlJIJ U;UJl.-~ l.R 
<J.DJJI:: U 

"'O.Oll u;IJ-3DL 
.o:D.0-lU U;U-ODL 

<D.OIJ U;U-?DL 
<O.O!a U;U-3D1. 

<0.0035 U:U--ODL 

<J :H U 
<l.OJ.JO U 
~jj.lJ1.lV,UJ, lc.,t,,L,, I 

<J ·J'.:lm u 
<l~ U;UJl.-:!t.'.=t 

<100l:.l u 
<l -:?::i.J::3 U·UJL-ClJill 

<1.a,J.a: u 
<J.J;;~~~ u 
<l.!3:llll U 

I U 
<JEJJJl:OU 
<l..0:IJll U 

'"'D.00012 U 
-c0.01)05 1 U;(XIDL 

<D.OODtJ U 
•D,0D007"4 U;Wt.....J.UR 
-<0.0D007.I U:W.-OUR 
•D.ODOD]I, U 

• 0.0-)0 11 U:1JJl-<?UR 
-<D.0001'7 U 
<IUli>) IH U 
"0.DOOU U 
<0,00011 U 
<D.DODI.J U 
<I.OOOtJ U 

<0.000 12 U 
-<O.n iJDI~ U~~UR 

<l'l,Ql))D7.S U:Wt.-0• IR 

:cD.0)011 U 

~ .1:i,J::s u·u.n.--:\.'ft 
<I.Olli I U,UJL<lL'R 

CO.OJJI_., U;UJ L· ~ U'R 

<J.OJJ E>S U 
<l.OJ:111 U 
<J..0Jll1 U 

<l/JJ.l1:0 U 
c:J1)JJ1J u 

Vil 

TDblPC~ 
1J$-U·l 

D.1JD05 
011,1 

-<D.Ct:l:?.l U:U.!!.-:\Jlt 
cQJICDCU1 U;U.'\.•:.UR 

D.tJlll.29 J;.L•: UR 

aoo· • .n.<1UR 
D 1100111 

~.OC.""1 U 
<0,01:U~ .UJL• :!-Ufi. 

uu 
u, .. 
o.tta 
U1 

o.m 

1.22 J 
<U.COli1 I..WJ. ~ ~ I 
co.eto!O U.W . ( I I 

OIIU1 ..... 
I •:!•f 

OOUo 
I 0 ' 11 J!....OU.:t FD 

o.•a:! 
10111 Ji-t<.:1.f11: 

O.n. JttU 
,_ .. 
1.17 Jt-f'D 

D.iU 

• D.llCC-2.2 U 
-<O.CCC-17 IJ;'J.'IL-:1.UR 

.cQ.CC0.27 UiJDL-OUR 

<0..t!CC!:!1 U•J.:!l-!WR 
...a.tCCC!91 U 
...-0.CCQC:'H!U 

...-u.DCC:l"'I V 
OCC0-21 

-ctU):[M7IIH"31.-CUR ....... 
<O.Ot!!! l ,U..'\.~UP. 
""0.llt!D.:U Ln.1,ll..•Z°UR 

<0.llOJt.SU ;Ua-:uR 
a 0 ' :17 

QODOU 
D.Q~Oll 



""""'"' Arotf(H1lll Ar.idcr1~l Aro:l:ir , ::4a N:irJ:,r~ A...:ctr 1=iD Tobl f',jS~ 

Cli-S'HD. 111.;1-1&5 33-=U·ll ·J usn-.:,-s 11037-ES.I Ull!i -n-i H*J 5·l 
TIM"t F'Cl. - - - - - D.DJ!l!i 

ltamDllll """ v,, 011, 1 V4l ov,1 \'zl a.,,, Val C1;lll VdJ O.i:SI Vol ou,1 

!'i\\'- 1 C'ti1i',ts B.11! <O~U """"'" ... are:u -<D.DS U 11.111 

iillV• I C! ~ ,t!~ -<O.ct:Dtl U l! .. t J cQ.O;m..i: U . <LO:Olt \J ""'D.DD!l! D U . ,, J 

R\\1· 1 ~ tn.t:; IIA HA "" "" NI\ NA 

R~V-2 C 'rl':li'it.!i ll.111 «o.reu <ID! u <Q.QS u ... 0.0§ U ,.," 
i:nv-:z ~~.t? <l..CCOUU 1.) J <CQDJ,]UU -c0.0:01, \J co.uooro u U J 

R\\'•3 C-l",':1£.lS "" <OJ:> <QMU ""0.0: U <a.OS U O.U 

~W-3 G1l24,t6 ,c(J.CC0tl U 0.4! J -4l.OE1J. u C00:011 U <11.?ID!HD U O U J 

"'"" D11l7it! D..214 -cQ.C5 u .., ... u ..a"'u 4 0.05 U l.21;i 

R\V~ Q:.2"1,t i •11t't!Oll U D..40 J =1J u 4JLr:.tJ1 1 U <0.DDiltD U . . .. J 

"'"" G-fflE,ts ..,,. -CO.C!: u "1.05U ,qlO§U oCQ,OS U '·"" 
R\V.:S 0 1/l!it!'S ..CO.CCOI? U D..H J 4J.t0]1.J u ..O..COOI I U -co.110:m:1 u O.H J 

R\V• c:1n 1tes ..... , <O.C~ V 
"''" u 

<Olli U CO.OS U 0.0147 

R \\' .-S C'l~i -<O.CQGtl U nBUJ -cO.OOlUU ~II U ""il ,fl CJOtD U ...... , 
R\\'·7 D.tnEitS 1u ;;:1 <D.tS: u "'1QSU """"" cDJ)S U 1 .117 

R\Y•1 Ci10St~ ~o.ccou u O.U J __,.IXl:ll u -cQ.0:011 U • ILGDJ£D U 0.14 

R\\'·i Offl E,'CJ O.CCCfl ..O.C<lCS-0 U -c0.0:v3...rtJU <1JDJO!C U "'D.OCJ050 U O.OtN l 

R\\'· i Qr1(.2SltS -cC-t!C0 12 U O.CC-?.S J -<0..0illU U -<0.D:011 U -ca.oooto u IUOH ,j 

!..W-9 o,n e-TM D.013! <Q.'" .,..C U cQ~U -<Q..Ql?.C u -cIUl:l.lS U 0.0 13' 

R\\1-9 Q1Q!',1li 41.QC-otl V O.CC!S J -cO.Q>ll .tU cQ.t:0011 V <CJ .11DOiD U u c.; J 

R\\!• 10 D!nTi'Cl-5 O..Oltl ,q>_(QJO U -CO.Dl10 U .a..oJICl \J -c!UJOID U 0.0112 

R\ · I D a,~ ,t:, <O.CCOl2 U 0 1:ll J ,cQ.000-U U cO.D.J,;)11 U clJ ,DDtHD U O.Q1l J 

FHH J7t1 0111411 1 IIA HA WI NA NA "" 
FliilMltt Ur'34ft1 ,.. ,,. N .,. NA "" 
FS-01-~12 04.'l!t12 IIA NA w NA NA "" 
'f1D-0Hl11 .,,.,.,,, -CO.CICC<l!HU -c01KQ07SI U cC.0:i-),SS.3 U <CU_t'OX15,9:2 u -c!I.D:IDIUU 41.CCCCS'S'l U 

W D-01-oTII 07/Ufll ,q:J,QC,C<!S5l U D.C!Q.41:!: <O~!lU -<).C0,)592 1.J ~ .0)01'9 U 0.00-l!'l 

WD-01-1211 12/ U /J I -cU.CCOl t U -ca.cco11 u -cOOOJIS U -4:0.D:011 U < D.00011 U 0.0~7 JH.S\JR 

¼"D.Ql•-Q.U~ C412".n l -cD.CCOIO U -cC.C~ IO U -cOOllt .t U c0.C07.13i u 41.0!l!Jlt U -<O.CCC~G U 

WD<Jt-011! 0"2?/1! -cD.CQOl7 U <D.CCOIJ U -cO.O:>J-10 U cODJOJC U -cQ.{UUU:Z U <Q.CC~~t U 

t's'EHJH)T13 ..... ll7 "''' ca.econ u -cQQ.))tl U ..a.co:u,u -cD.DOOtl U u, ,...,, 
'lt'O<>Hl-1U D!lrt71t.t .O.CC!OU U <OC0012. U ~0:>:m1u -cQ..JXallO U -ciJ.00012 U -cO.GC'0:!1 IJ 

WD-0Mi714 Q7,l)!ft4 OJ!'C67 ..-o.ccon u -cQ0:>)11 U ~.00011 U -c~.ODQIJ U o.ottr 
WO<Jl--0115 G1,tfl 15 d'l Q017 iJ --co.cco12 -cam:ncu -co.oxuo u .CII.DDtU::? U .CO.OC0:!:1 U 

WD-Ol·DU E 01itll115 .cQ.C:CGt7 U O.C0:!:7 ""'' "'""' --ao:>JtOU ..;D.DDOll U O.OCl'7 

.-ro<>t#t2t6 l :li'"".t\'16 1.71 .. 0.070 U~U-30L ~-14 u:u-.:-01. <Q.0.5 U:U"'3DL ..-o.olt U;tNiDL 1.0i 

'lt'D•CU -t.611 CE.il1'7117 ~ CCOIIIU -LnCCC:Oi O -cO.O)JIO: U -cQ.OXOS.5 U , ,O;li>DH U -CO.C:l!.DU U 

WIXl-'0211 CUdl'tt IUD -cQ.COUI U -camtn u -cQOOll-5 U -cD .OIIU!i U 0. 10 

WO TU G?f\W t <>.CCQU·I U n _o71 -CO.OJIJ. u <JD)1G-i U -ca o:.11.2n u 0.0711 

wc,m,.12.1, 1211'/tt .... Jl<'t> -cQ..C:<!01 1 U clJD:llHU --o.co:111 u cll.OOOIJ U I . II JI-FO 

•1t'D'1...~ l l ~JJl:l D,.!Q.J Jl fi) -<O.CCOID U -c0.Q))t4 U <1lm>J33 U .,cif.DiHUI U o.ui Jlfll 

WD-m-0111 c,,rnu ,...,. .. o,cco1 ::? u -COOJlt0 U -<I.DY.JIC 1J .,ciJ,&iJJt: u 1.117 

.-.o-m:-aru G7l~l}f3 ""'" JL-CIJR -cQ.t'llOU V-"""'-·~UR -c:0£0)11 U;UJL~ VR <1.co:111 U;UJL-C\a -<ll.00014 u·;WL~ lJR O.tOU Jh'31."A 

Yt"O-Ol-0114 Q11"111t4 ...... <111l.CCOt2 U ..:ODJJtOU «Q.QXIIC U 4 .0D012 U ...... 
~D-O:Q714 G-1:ilY?ll.i -CO.CCOl7 U <O.CCOU U -cQO)l lCI U <JOOJI U ... 11.lllliJll \I -CO.CCC?-' U 

WD,Q2--0115 '"•l!!UIS 
...,., --0..CCCi t U,'.1--<?Cl.. 

..,,,,,.. lJ;U-~L .. ,,,,., U;U•301. .. D.OIIDSt U~:-DL 0.'24' 

'/'llJ-0...'0l16 0 1,t.!.itO co.econ u -cD.CCCIU U ..0.00)11 tJ ..ODXllt U ... 11.DDDlJ U ,c.Q.CCIU2 u 
'./iD-0.2-1:?16 tU!t -116 Q.CCC':£ Jn.ccClf4 U l.."'1U '"90))13 U -cO.D311074 U o..ooocs 
wt>-0?--C&17 C6trrlt7 -co.ccou u -cQ.Cl!C07.I U .,c(ID))l 5 U .q)~ u -cll.0!1011,:.!J U <Q.(!(!01£ U 

l"i'E-01--D::!:ll C?a£rtt <J.DCCCi!~ lH.J.J1.,·~UR -cD.CCC07E5 •::3Uft COOD'33! U•UJL-:JUR '°'°""' tJ·UJL-Cl.'IR • ilJ)iJll1'i U:WL-CUR -CO..CCCC::c-S-t l1:U1 .. 0UJ;'. 

Vi'E-01..g7tt Q711ti'lt '"8.IIC.CC!~l U <(l.t C!CD7H U ~D,:>J3ii U -cGca:o:.--s:: u ... ll»!IDtH U -c:;i.ccac.!!l U 
WE-OM .::?tl Ci"Ml11 -cO.CCCl17 IJP JJ.•3UR ""-0.CCCJ7 U~JL-SUR ..,,,,,,, lJ;UJL-GUR <t.0lll5 U;UJL-Ot.'R ... 11.00)17 U-,JJL-CUR. -CCJ!COll \n.lJl-~Ufi'. 

WE-C+n.tU ulr':!c-Jl l -cn.cca, c u <110.tCOII U cQ.O:>JU U --OOXU0 11 <!Uitlllt U ..O..CCC!:1.0 ll 

WE-C.H II IJ t 1i'2?1, 1 <IQ.CCG17U -c~CCit:?U -COOJJIC U <10:010 U • 11.0lllll:!: U ,c.Q.,CCl!21 u, 

YJE-01"011J C,1iflll3 O..CCQ3.i J -c.Q.'"C013 U -cf.JCO:ltt lJ <>.co:111 u -<D.DDllll U Q.f!CO!-iJ 

't,'E«-D1t4 a1,, 1n ..i D.CClllS J <O.CC012 U -cODllt0 U -can:o10 u 4 :DDJ ll U Q.l!ClC:?!J 

'lo'E-Ol-D1t..t t 1il>1~f.l. .,cQ.CCGHU -...O..CCD1l U -cQDJJ IO U ..,,.,,,, u .. , .ooan u -cQ..C[Qll 

WE--C1Ntt15 t:11Cflli .._D.CCOl1 U' -co.ccn12 u .q')Jl:))10 U -cO.DlJIO U ""'I .DD!U2 U -<O.CCtu'I 

V.E-01--llt t • t -ti-oms ~CC:017U "-11.Ct012 U -CO.Oll10 U ..00:010 U -cJ.?1)012 U .,c.Q.C(C!!t u 
WE-01--1.:t G U,-':10.\1~ -cQ.CC~22V <110.CCIH• U 400)l27 IJ --ODJJl3 U ---.0.HDJO~ U -cDJ:Clni' 1J 

WE-CM211i uacl,!li -ca.ccell u <11t!.[COl-4 <Joom u -co.0:01; U .,c.tfJtll:JJ7.: U -cQ..CCC!J ;t.l 

·11Ei)1•ilii 17 Cbt:E117 -cO.Ct01l lU -cO.CCCl!16 U ~ J t!iU <() u ..,c.~.Di1Dl41 U -cQ.CCOt.S U 

nc-m-o;i.:. Cli'itl!.'1-' -cQ.CCC1SIJ <11Ctl!U U ~l11U <JDJ'Jlf ~ <J.DDJD U ll.CCC,U J 

'l, E<l--:J:lA c11-o;r.11.i -CC.CC!C1i' U ~ CO\l ~Olli U <0.0»1 ~ ... 11.!IEl:Jl :Z \I • Q.CCO,l U 

71.'E--c;?.,-{):itA trnt,l,1U -tD..Ct:017 U <O.CC012 ,c:QQ)lt u ,cQ.DJJt lJ .,cJ.ODlll U <11Q.CCC"....& u 
'/iEe.-D7U c:i'tn:r.•1J. -co..cca1, u o(Q.CCOU U "-0.00JI U -cOD'Dt tJ -<il.DDDll U -cQ CCGJA 1J 

F-19 



C:hcmr~~• Aror4r C J2 N":ltrcr tbQ: 
c~:no. f11-41· 1H SJ4U -:!.1· ! 

Tkr 1 PCL 
eampto I) Dali: v., 0U3l V,J 0 11:,1 

'lfT-OHt7U (!7,'14; tt IIA NA 
'/IT-GM :!U 1::tn2i1 1 IIA ..... 
'/ IT( lt~I? Q.lil~t12 NA "" '/ IT-OH U IJ, 0-!i:!Jl tl NA NA 
WT'Vt...07tl CE"ti.! '13 NA NA 
W T-Ot-0 114 O'il'tE/14 NA NA 

'/JT-0 1..071. G-:itUlllol ,,. 
"" '//H H -0115 01107115 IIA "" '//T,(Jt- 1:!.1& 1~i NA "" '/ IT-0H 6 17 C€o'C£/17 "" "-' 

Heb": 
·<-» :,tdel~~ere~) 1!:•.v:,:;vt;J.l)'2,3 f;:r. b'~w~a:.t i:1:ttcL"dU~\IC ll'lc ~ ICf~ .:.:.:och~t-a·Q l!e.. 

Atoc.111rU41! 
1257:?-~!l-5 

,., a,., 

'" w. 
w. 

• NA 
NA 

"' NA 
NA 

NA 
NA 

FniteC::Y= ~ nterb-:,lkn Lcvl!i (FO~ ntc b r.eatnm 'rco:; Rtlt R~ ~" Pn:~ (lRRP) TkJ' 1 T.i!l'.lt 3 • Rt~ tritbl C:n>IT..CNIII~ fngi::.!nn 

(:;11G'fl~ ) f ot 0.S-:,tn, 1tfl'ectl'n: J>.r~ H , 2'12.. 

ecco, r 111c--•..r.t1flloh11n1110:,tu: um,l.!1t ~" .. TI.RP nu I Recl~n~J orcuna~nt• r PCL 

U • l\dl:Clt~~- L •&':ll~ln~Pk~ :..:lM d / 1.ot~ l :iw 
J-R t :tltor .:"c!e<t:.:nQ:ril b ll/1 1!!::ln.:!tf:O 'w~\:t: 

l • RCMor de..-cllon £1"Tlt t l :,:; • •:,s~ :trrrJ,u!!; 

s~Mtl/U 'A.3, ~.Ml"l ana.:zocbll!dttu.t ~ :::-.:i'li:· 
FD - FIC'd 0\;C:IC11tr 

1-4 -Rt::ca!« delecU:n tmll-.-u ~ ~ l'l~l'I 

l •R.e-Jlotd-'....e<:Uonttnt t lo~• ,.,~r.o~ ru~ 
>CAL - lnllJl a ttin &Jn ff:::tt 

3 D1. - 8 n nt l~CtUCO.::n UmJl 

c~ - ::::iur.,,os~ 
NA~UctM:,~/ZeG 

F-20 

/tr.l~! IH-' Ar.:ctrt:!.fotl 'Tllb l FC S~ 
11cm~1 11:m ;,-32-5 1J)r.,-]i•J 

iUID~S' 
Vol c , ,i ""' "'"" \'al a,., ~- NA NA 

"" N,'\ NA 

"" NA NA 

''" NA tO:A 

"-' ! IA "' "-' NA "" "' NA NA 
NA "' "" IIA "" "" "" "" "-' 



Figure F-3: August 2017 I)NAPL!P~l~u!m~e~---.::;, .. ~-----------------~~T";f'~i,C~~~~:;;~[-::-=::':!cr---J L~e~ne;.11;d:-----7 
,t ' _,, ~ •;i.··,_·•.i::::;.,, ::t ~ - ...,:-:?:~,, .. . 

~ _JI, 
-

Shallc;iN l\lon::or1,'kll5i; 
~p1hr;;ini;ia,is·102-7' 

-~.~:i~ 

~1t~\l;3 
~JlR, ,10,,15:) 

4). . I 
w,v;. 

R\'l=>Ri. 
41, 
r,i\i/;4 
(3:1§;11 

/ 

F-21 

• 
A 

I:,. 

Sllaltow P.SOJ'n,..""(Wr::t:fi: 
Cl2:,llll :r.ar,a;;: 34' lo 44' 

Former Sll:1J01Y Re<:ove~• 1.\~Us 
i,;.g,,, Ut:l::d /~ PIC:z.omi:-10-rs; 
di::p.h r::.n~c 42' llJ '17' 

_, l'l.,"i!p Munilor ':.'ell?; 
1..J <f=pll'l rtm;c 107' to \J!.1' 

0 

* .. 

l"li:EP Rc:tr-•Cl)l ',1l OH; t 1S' 

r.10::'llt::! \!Velis Compk.l8d In 
UM'Cirlyi:ng Cn.1klnt1 1h'c.ler P,"G"i,I!.~: 
de,':lt11~ i :"11)','m Qn rn;'lf) • 

Trc-~c.,d Grour,jyi:.at~ Emucnt l)i:;r.h.:irg!.! 
l;.1: ~ <. 3g .3.921''. Lor~r !.15" 14' SS.2.! .. 

'2IClllJ Slm,yWol 

- ·x- fe(I~ 

Eellit'Sled C-fi..:O.f'L f>~lffl~ 

13.!15) DMAP:L ThJc'XnS-S.3 (fl) 

Nol-:l: 
R1t".1-G w;1!'- n:i? gaUt:jec.l tli.Ji? lo-tmheQ well ue:lY~!i 

• \; Q 

·, __._Ll' ---·r-;--... 
- r __ , 

- Hou~,ton \ .... .,.. .. , .. ~ 

-~ 

..., 
:.11;:,fr 
L..lll,:I 

~ l.:~wrl 
cu, 

. ;~~-... 
F c:Yl,11~ I La~au 

c11:,: 

$ , 
I 

o 2~ 50. 15 t00 
@-!_,,..... 

P.£.FE17DJC:!~ 
P,t:nrr1Jr~ <Jr-r•111111?.':':3151· 

l=gol 

2t>J 

G-'.::M:\'" ll'Jr>US1Rl=S F!:t:E'R:O L SUPC:ftt.:L~~lt.) S11E 
'OJJ'4 CAtUJls:f. RO:,O. tVJLlSi OM. TEXAS 

t'IGUR~ 
111.r.,orn 

3 

0..1JiJ11c" L" C-..>.u:-L~G ~ :-c,r 

ESTIMATED :ONhPL PLUME 
.(;\lJGLIST~·Ot7) 

7.:$l CI Cit/ W~t E!Jd 
~Uil~ i7❖0 

1-t!'IU! IC<'I, Tc:t...: no,;, 
'Utf,.,'i,.\?Tjt1,i .t"Jm 



APPENDIX G - INTERVIEW FORMS 

Geneva Industries/Fuhrmann Energy 
Superfund Site 

Five-Year Review Interview Form 

Site Name: Geneva Ind ustrics/Fuhrmann 
Energy 

EPA ID No.: TX:0980748453 

Interviewer Name: Treat Suomi Affiliation: Skeo · 
Subject Name: Midori Campbell Affiliation: TCEQ 
Subject Contact Information: Midori.campbell@tceg.texas.gov, 512-239-2077 
Time: 11 :00 a.m. Date: 10/24/2017 · 
Interview Location: TCEQ Office 

Interview Format circle one : In Person Phone Mail 0th ·: Email 

Interview Category: State Agency 

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

TCEQ's overall impression of the Site is that more work will be necessary to ensure that the site is protective 
of human health and the environment. Currently, operations and maintenance (O&M) activities at the site are 
being pe1fonned routinely and are documented in monthly O&M Reports. 

2. What is your assessment of the current perf01mance of the remedy in place at the Site? 
( 

The remedy for eliminating on-site exposure of the constituents of concern (COCs) in the capped soil and 
waste material appears to be performing as designed. The migration pathway for COCs in the soil is rendered 
incomplete by the engineered cap, and site security measures restrict unauthorized entry to the site. 

The slurry wall, in coajunction with pumping of groundwater the 30-foot sands, maintains an inward 
hydraulic gradient of the shallow groundwater bearing unit (GWBU). The naturally-occurring clay layer 
underlying the capped waste materials serves as a low-pe1meability banier separating the 30-foot sands from 
the deeper 100-foot sands. The Waste Management Unit does not have an engineered liner system beneath 
capped waste materials . Beginning in March 2016, a different method of gauging the thickness of dense, non­
aqueous phase liquid (DNAPL) was employed, revealing measurable thickn,esses ofDNAPL accumulation in 
several wells. The greatest thickness ofDNAPL at 12+ feet was measured in RW-10, which is locate.cl 
adjacent to the northeast comer of the slurry wall. The volume of DNAPL in the contained materials 1Jeneath 
the cap is estimated to be greater than 600,000 gallons based on the DNAPL thickn~sses measured in the 
recovery wells. TCEQ is concerned about the potential for DNAPL and its constituents to migrate ve1tically 
to the lower GWBUs, as well as to break through the sluny wall and migrate horizontally off-site. 

PCBs and vinyl chloride continue to be detected in the groundwa1er in the 100-foot sands beneath and 
adjacent to the site. Wells drilled through the cap, waste material, and contaminated soils into the 100-foot 
sands may be serving as conduits for ve1t ical migration of COCs from the 30-foots saods. Pumping of deep 
well RW-6 was discontinued in 2016, as there was concern that DNAPL w_as being drawn down from the 30-
foots sands through pumping of RW-6. Based on the detections of PCBs and vinyl chloride in the deeper 
water bearing unit, TCEQ believes that the groundwater remedy is not performing as designed and is not · 
protective of groundwater. 

3. Are you aware of any complaints or inquiries regarding site-related environmental issues or remedial 
activities from residents in the past five years? 
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On March 14, 2016, TCEQ received an inqniiy from Ayan Zeng, the project assistant in the Environmental 
Public Health Department of Harris County Public Health and Envii-ornnental Service. As part of their review 
on the Health Impact Assessment of the Health Planning in Pasadena, Ms. Zeng requested infonnation 
relating to the current concentration of PCBs in the soil and groundwater at Geneva. Ms. Zeng also inquired· 
about the minimum safe radius for srnrnunding residents. TCEQ and EPA provided Ms. Zeng with an 
electronic copy of the 2015 Final Arnrnal O&M Summmy Repmt which sunnnarized concentrations of vinyl 
chloride and PCBs in the groundwater and explained that the extent of off-site concentrations of PCBs and 
vinyl chloride exceeding levels protective of human health have not been delineated. 

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

TCEQ conducts routine groundwater monitoring at the site. TCEQ performs the operations and maintenance 
of the 3o-foot sands groundwater recovery and treatment system. O&M of the system consists of activities 
associated with the pumping contaminated water from the 30-foot sands beneath the contaimnent cap, treating 
and testing the recovered groundwater, and discharging the treated effluent into the adjacent Harris County 
drainage ditch. TCEQ also maintains the landfill cover and site security. In March 2016, the presence of 
DNAPL was observed in several wells, and TCEQ added DNAPL gauging to its groundwater monitoring 
activities. Upgrades and repairs to the groundwater treatment system since the Fourth Five Year Review 
include the following: 

• 2014: Retrofits to the treatment system included repairs and/or replacement ofleaking pipelines, 
inoperable pumps, check valves, and electrical components, as well as cleaning of the drain in the 
treatment building. 
• 2015: Extensive retrofits were performed to enable the process treatment system (PTS) to process aud 
store greater volumes of groundwater. Two 30,000 gallon clean water storage tanks were replaced with 
six 31,757 gallon storage tanks. Other retrofits included repaii- and/or replacement of recovery well 
pumps, piping, the PTS building entrance door, lights and ventilation fans, front gate and fencing, 
switches, a transfer pump, and spent GAC from one of the GAC tanks. 
• 2016: A telemet1y system was installed inside the PTS building to send automated messages for 
unscheduled system shutdowns. Maintenance of the recovery wells was conducted to gauge any silt 
accumulation inside the wells. Repairs were made to tanks, pipes, a:rid fittings. 
• 2017: In January, faulty check valves and float switches caused water to overflow inside the PTS 
building, flooding the floor to a depth of six inches. All of the standing water was contained, and no 
release of water occ_urred. The standing water was pumped to holding tanks and subsequently treated and 
discharged. Many repairs were conducted on the system, including replacement of check valves, float 
switches, and a transfer pump, and repaii-s to the settling tank and leaks in pipes. Additionally, repairs 
were made to the Oil/Water Separator (OWS), which ii1cluded replacement of the media filters and 
skimmer pipe. 

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

The criteria for assessing the protectiveness of the remedy have been affected by changes in laboratory 
detection limits and changes to state Jaws. During the 1984 Remedial Investigation (RI), concentrations of 
PCBs were measured at below Jaboratmy detection limits in all but one groundwater sample. Hence, PCBs 
were not selected as a site groundwater COC. Since the RI, PCBs have been detected in groundwater smnples 
at concentrations lower thm1 the 1984 detection limits. Similarly, vinyl chloride, which is a daughter product 
oftrichloroethylene (TCE), was not listed as a site groundwater COC. Like PCBs, vinyl chloride has been 
detected in the groundwater since the RI at concentrations exceeding levels protective of human health. While 
neither PCB or vinyl chloride are recognized in the Record of Decision (ROD) as site COCs for groundwater, 
continued analysis for these constituents are necessary to evaluate the protectiveness of the groundwater 
remedy. 
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Since the issuance of the ROD, levels of PCBs which are protective of human health have become more 
stringent. Protective Concentration Limits (PCLs) under the current TCEQ Texas Risk Reduction Program 
(TRRP) are lower than the limits which were previously established. The original action level for removal of 
PCB-contaminated soil was 100 mg/Kg or greater for on-site soil and 50 mg/Kg or greater for off-site soil. 
The current TotSoilComb and GWSoiling PCLs for PCBs are 1.1 mg/Kg and 11 mg/I(g for residential 
exposure and 7. 7 mg/Kg and 11 mg/Kg for commercial exposure, respectively. Given these PCLs, TCEQ 
believes that, soils with PCB concentrations exceeding human health protective levels may still be present at 
the site. Because of the changes resulting from TRRP and laboratory detection limits, contamination in soils 
and in groundwater have not been fully delineated at the site. Based on the current groundwater sampling data 
and DNAJ'L measurements, TCEQ believes that the soil and groundwater remedies may not be protective of 
human health or the environment. 

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

Deed notices were filed with the Hanis County clerk's office in 2015 for each affected property at the site. 
The institutional controls "limit land use to commercial/industrial and provide notification of the pennanent 
physical controls on soil and groundwater to prevent exposure to contaminated soil and groundwater, as 
appropriate to each parcel. The institutional controls require the property owner to notify and get approval 
fr0111 the TCEQ if the owner wishes to change the prope1iy' s land use or modify the controls on the property. 
The TCEQ attempted to obtain restrictive covenants for all prope1ties and owners; however, for properties 
whose owners were unresponsive or unwilling to sign restrictive covenants, the TCEQ place deed notices as 
the institutional control, as allowed nuder TRRP. 

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

I am unaware of any changes in projected land use at the Site. 

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

TCEQ will continue to operate and monitor the gronndwater treatment system to maintain the inward 
hydraulic gradient, maintain the cap to prevent human exposure to contaminated materials, and keep the site 
secure to restrict unauthorized access to the site. However, the current remedy of extracting and treating 
contaminated groundwater from the 3 0-foot sands has not demonstrated protectiveness of groundwater in the 
JOO-foot sands. To fully address protectiveness of the remedy, TCEQ recommends that EPA: · 

• characterize the DNAJ'L observed in the 30-foot sands; 
• conduct an investigation to delineate the horizontal and ve1tical extent of groundwater contamination; 
• conduct an investigation to delineate the horizontal and ve1tical extent of soil contamination; 
• inspect all of the wells which were installed through the contaminated materials into the deeper GWBUs 
to detmmine whether they are serving as conduits for vertical migration of DNAPL and constituents; 
• plug and abandon deep wells; 
• conduct another feasibility study if warranted based on the findings of the DNAPL characterization and 
groundwater/soil investigation; 
• select a new remedy; 
• amend the ROD as appropriate; and 
'. implement the alternate remedy. 

9. Do yon give permission for the following to be included in the Five-Year Review Rep01t and appendices, 
which becomes a public document? Please initial below. 
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a. Your name? Yes X No - -- ----
b. Your affiliation? Yes X No -- ---

c. Your responses? Yes _X_ No __ _ 
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Geneva Industries/Fuhrmann Energy 
Superfund Site 

Five-Year Review Interview Form 

Site Name: Geneva Industries/Fuhrmann 
Energy 

EPA ID No.: TX:0980748453 

Interviewer Name: Treat Suomi Affiliation: Skeo 
Subject Name: Marc Viola Affiliation: Aptim 
Subject Contact Information: Marc.viola® aptim.com, 281-531-3141 
Time: 11:00 a.m. Date: 12/28/2017 
Interview Location: Aptim Office 

lntervi~w Format (circle one): In Person Phone Mail 0th r: Email 

Interview Category: O&M Contractor 

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

Aptim' s overall impression is that current O&M of the PTS is effective at treating the pumped groundwater to 
below the discharge standards and that the pumping of the shallow groundwater continues to maintain an 
inward gradient towards the cap. 

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

The clay cap has prevented surface runoff of COC' s and any potential exposure at the smface. The security 
measures in place include: barbed wire topped chain linked perimeter fence, signage, and locked PTS building 
have been effective at keeping the general public fro~ entering the facility. The groundwater recovery pumps 
are capable and continue to keep an inward hydraulic gradient within the sluny wall. PCB's and vinyl 
chloride are detected above their PCL's from the 100ft sands, thus the cmTent remedy does not_ appear to be 
effective at controlling the ve1iical migration of PCBs .. The recently measured thiclmess of DNAPL's across 
the site appear to suppmi that ve1tical migration to the underlying aquifer has taken place. 

3. What are the findings from.the monitoring data? Wh&t are tie key trends in contaminant levels that are being 
documented over time at the Site? _J' 
Over the last two years, concentrations of PCB' s and Viny 1 Chloride (V C) above their respective PCL' s have 
been detected from both shallow and deep wells located outside of the slurry wall and also from the deep 
wells inside the shmy wall. Since 2005, the overall trends show concentrations of PCB's and VC decreasing 
in the shallow wells and concentrations of PCBs increasing in the deep wells. 

4. Is there a continuous on-sit~ O&M pi·esence? If so; please describe staff responsibilities and activities. 
Alternatively, please describe staff responsibilities and the frequency of site inspections and activities ifthere 
is not a continuous on-site O&M presence. 

CmTently site visits are scheduled eve1y two weeks and more frequent if repairs made to the PTS require 
additional monitoring. Site visits typically include sampling the effluent and treated water in between 
processing tanks, inspection and minor repairs of the PTS, cap inspection and documentation. A basic 
telemetry system was installed at the site in 2016 to automatically notify staff when an unscheduled shut-
down of the system has occurred. · 
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5. Have there been any significant changes in site O&M requirements, maintenance schedules or sampling 
routines since start-up or in the last five years? If so, do they affect the protectiveness or effectiveness of the 
remedy? Please describe changes and impacts. 

O&M time has increased over the last five years due to the age of the PTS. Storage tanks have been replaced 
or repaired, pipes ( above and below grade) bave been replaced ( or need to be replaced), limited telemel!y has 
been installed and the procedure for measuring DNAPL' s has been changed. All of the changes and repairs 
that have been made do not adversely affect the remedy. 

6. Have there been unexpected O&M difficulties or costs at the Site since start-np or in the last five years? If so, 
please provide details. 

Numerous repairs and upgrades have been performed including the installation of six 32,000 gallon storage 
tanks, GAC replacement, transfer pumps installed, cleaning and repair of the settling tank, installation of 
limited telemetry, replacement of the front gate, installation of a rear access gate, and the repair of numerous 
valves, fittings and pipes. The interior of the PTS was flooded with groundwater in January 2017, requiring 
extensive O&M activates to repair electrical components. All of the floodwater was contained inside the 
building and there was no release to the environment. All of the floodwater was recovered, treated, and 
discharged. · 

7. Have there been opportunities to optimize O&M activities or sampling effmts? Please describe changes and 
any resulting or desired cost savings or improved efficiencies. · 

A limited telemel!y system was installed in 2016 to inform the operator (via cell phone alert) if the system 
shut down, thus enabling the PTS to be resta1ted within a short period of time (usually one day). Silt was 
removed from the settling tank and OWS to he.lp prolong the life of the filters thus resulting in fewer filter 
changes. 

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

Replace the PTS control panel with an upgraded panel that would allow the adjustment of individual recovery 
pumps and the monitoring of critical functions to keep the system operational for maintaining the hydraulic 
control of the groundwater in the 30-foot sands inside of the sluny wall. 

9. 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_X~~No __ ~ 
b. Your affiliation? Yes X No 

---
c. Your responses? Yes _X __ No __ _ 
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Geneva Industries/Fuhrmann Energy 
Superfund Site 
Site Name: Geneva Industries/Fuhrmann 

Energy 

Interviewer Name: Brice Robertson 
Subject Name: Nearby Business 1 
Subject Contact Information: NIA 
Time: 11:30 a.m. 
Interview Location: Business facility 

Interview Format (circle one): In Person 

Interview Category: Residents 

Five-Year Review Interview Form 

EPA ID No.: TXD980748453 

Affiliation: Skeo 
Affiliation: N/ A 

Date: 10/03/2017 

Phone Mail Other: 

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

No. 

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

It's pretty nice. 

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

None, been here five years, too. 

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

No. 

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

No. A brochure or paper would be fine. 

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. We collect rainwater. 

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

No. 
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Geneva Industries/Fuhrmann Energy 
Superfund Site 
Site Name: Geneva Industries/Fuhrmann 

Energy 

Interviewer Name: Brice Robertson 
Subject Name: Nearby Business 2 
Subject Contact Information: N/A 
Time: 11:45 a.m. 
Interview Location: Business facili 

Interview Format (circle one): In Person 

Interview Category: Residents 

Five-Year Review Interview Form 

EPA ID No.: TXD980748453 

Affiliation: Skeo 
Affiliation: NIA 

Date: 10/02/2017 

Phone Mail Other: 

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

No. 

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

It's ok. 

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

None. 

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

No. 

5. Has EPA kept involved parties and s1mounding neighbors info1med of activities at the Site? How can EPA 
best provide site-related infmmation in the future? 

No. A fact sheet is fine. 

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. City water. 

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

No. 
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Geneva Industries/Fuhrmann Energy 
Supetfund Site 
Site Name: Geneva Indnstries/Fuhrmann 

Energy 

Interviewer Name: Brice Robertson 
Subject Name: Nearby Church 
Subject Contactlnformation: NIA 
Time: 12:30 p.m. 
Interview Location: Church 

Interview Format (circle one): In Person 

Interview Category: R.esidents 

Five-Year Review Interview Form 

EPA ID No.: TXD980748453 

Affiliation: Skeo 
Affiliation: N/ A 

Date: . 10/02/2017 

Phone Mail Other: 

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

No. 

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

I know there was construction, but no real knowledge. 

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

None. 

4. Have there been any problems with unusual or unexpected activities at the Site, such as en:iergency response, 
vandalism or trespassing? 

No. 

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

No. A fact sheet. 

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, we use city water. 

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

No. 
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Geneva Industries/Fuhrmann Energy 
Superfund Site 
Site Name: Geneva Industries/Fuhrmann 

Energy 

Interviewer Name: Brice Robertson 
Subject Name: Resident 1 
Subject Contact Information: N/A 
Time: 12:15 p.m. 
Interview Location: Resident's fro rch 

Interview Format (circle one): In Person 

Interview Category: Residents 

Five-Year Review Interview Form 

EPA ID No.: TXD980748453 

Affiliation: Skeo 
Affiliation: N/A 

Date: 10/02/2017 

Phone Mail Other: 

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

No. 

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

Nothing. 

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

Nothing. 

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

No. 

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

No. Email or knock on our door. 

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, we're on city water. 

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

No. 
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Geneva Industries/Fuhrmann Energy 
Superfund Site 
Site Name: Geneva Industries/Fuhrmauu 

Energy 

Interviewer Name: Brice Robertson 
Subject Name: Resident 2 
Subject Contact Information: NIA 
Time: 12:00 p.m. 
Interview Location: 

Interview Format (circle one): 

Interview Category: 

ard 

Five-Year Review Interview Form 

EPA ID No.: TXD980748453 

Affiliation: Skeo 
Affiliation: NIA 

Date: 10/02/2017 

Phone Mail Other: 

\. Are you aware of the fonner enviroumental issues at the Site and the cleanup activities that have taken place 
to date? 

No. 

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

Nothing. 

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

None. 

4. Have there been any problems with unusual or unexpected activities at the Site, 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 infmmation in the foture? 

No. Like this (in person). 

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, we have city water. 

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

No. 
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Geneva Industries/Fuhrmann Energy 
Superfund Site 
Site Name: Geneva Industries/Fuhrmann 

Energy 

Interviewer Name: Brice Robertson 
Subject Name: Resident 3 
Subject Contact Information: NIA 
Time: 12:10 p.m. 
Interview Location: ard 

Interview Format (circle one): In Person 

Interview Category: Residents 

Five-Year Review Interview Form 

EPA ID No.: TXD980748453 

Affiliation: Skeo 
Affiliation: N/ A 

Date: 10/02/2017 

Phone Mail Other: 

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

No. 

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

Nothing. 

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

None. 

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

No. 

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

No. Like this (in person). 

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, we have city water. 

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

No. 
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APPENDIX H - SCREENING LEVEL RISK ASSESSMENT 

The soil cleanup goal for total PCBs was based on the cancer risk of 1 x 10-4 for residential use. However, 
residential use is prohibited at the Site. The soil cleanup goal was compared to the cmTent EPA RSL for Aroclor 
1260 because there is no RSL for total PCBs (Table H-1 ). The cleanup goal is still valid for industTial use. 

Table H-1: Soil Cleanup Goal - Screening Level Risk Assessment 

Soil ROD Cleanup 
EPA Industrial RSV 

Industrial Risk Levei (m!!/kg) 
Contaminant Goal (mg/kg) . 1 X 10-6 1 X I0-6 Non cancer 

Risk 
HQ=l Risl(h HQ 

Total PCBs 100 0.99c NA ] X 10-4 NA 
Note: 
mg/kg= milligram per kilogram 
NA = Not available 
HQ = Hazard Quotient 
a. Cunent RSLs, dated November 2017, are available at https://www.epa.gov/risk/regional-screening-

levels-rsls-generic-tables-november-201 7 (accessed 12/21/2017). 
b. Cancer risks were calculated using the following equation, based on the fact that RSLs are derived based 

on 1 x 10-6 risk: 
Cancer risk= (remedial goal ..;. cancer RSL) x 10-6 

C. Based on Aroclor 1260 RSL 

H-1 
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