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1. Introduction 

1.1 Authority and Purpose 

The United States (US) Army Corps of Engineers (USACE) Baltimore District on behalf of the 
Army National Guard (ARNG)-Installations & Environment Division (IED), Cleanup Branch 
contracted AECOM Technical Services, Inc. (AECOM) to perform Preliminary Assessments (PAs) 
and Site Inspections (SIs) for Perfluorooctanesulfonic acid (PFOS) and Perfluorooctanoic acid 
(PFOA) Impacted Sites at ARNG Facilities Nationwide under Contract Number W912DR-12-D-
0014, Task Order W912DR17F0192, issued 11 August 2017, and Modification 01 issued 30 
September 2017. The ARNG is assessing potential effects on human health related to processes 
at their facilities that used per- and poly-fluoroalkyl substances (PFAS), primarily releases of 
aqueous film forming foam (AFFF) although other sources of PFAS are possible. In addition, the 
ARNG is assessing businesses or operations adjacent to the ARNG facility (not under the control 
of ARNG) that could potentially be responsible for a PFAS release.  

PFAS are classified as emerging environmental contaminants that are garnering increasing 
regulatory interest due to their potential risks to human health and the environment. The regulatory 
framework at both federal and state levels continues to evolve. The U.S. Environmental Protection 
Agency (USEPA) issued Drinking Water Health Advisories for PFOA and PFOS in May 2016, but 
there are currently no promulgated national standards regulating PFAS in drinking water. In the 
absence of federal maximum contaminant levels, some states have adopted their own drinking 
water standards for PFAS. The state of Kentucky does not currently have drinking water standards 
for PFAS. 

This report presents findings of a PA for PFAS at Boone National Guard Center (BNGC) in Franklin 
County, Kentucky, in accordance with the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA), as amended, the National Oil and Hazardous 
Substances Pollution Contingency Plan (40 Code of Federal Regulations Part 300), and USACE 
requirements and guidance.  

This PA documents the known army aviation support facilities as well as additional locations where 
PFAS may have been stored or released into the environment at BNGC. The term PFAS will be 
used throughout this report to encompass all PFAS chemicals being evaluated, including PFOS 
and PFOA, which are key components of AFFF. 

1.2 Preliminary Assessment Methods 

The performance of this PA included the following tasks:  

• Reviewed data resources to obtain information relevant to suspected PFAS releases 

• Conducted a 1-day site visit on May 14, 2018 

• Interviewed personnel associated with BNGC activities during the site visit including the 
Kentucky ARNG (KYARNG) State Environmental Manager at BNGC, the former KYARNG 
State Safety Officer and current Federal Environmental Program Manager, the BNGC Army 
Aviation Support Facility (AASF) maintenance supervisor, a Frankfort City Fire Department 
Captain and the Frankfort City Fire Department Assistant Chief 

• Completed visual survey inspections at known or suspected PFAS release locations and 
documented with photographs  

• If areas of interest (AOIs) were identified, developed a conceptual site model (CSM) to 
outline the potential release and pathway of PFAS for each AOI 
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1.3 Report Organization 

This report has been prepared in accordance with the USEPA Guidance for Performing 
Preliminary Assessments under CERCLA (USEPA, 1991). The report sections and descriptions 
of each are: 

• Section 1 – Introduction: identifies the project purpose and authority and describes the 
facility location, environmental setting, and methods used to complete the PA 

• Section 2 – Fire Training Areas: describes the potential or suspected fire training areas 
(FTAs) at the facility identified during the site visit  

• Section 3 – Non-Fire Training Areas: describes other locations of potential or suspected 
PFAS releases at the facility identified during the site visit  

• Section 4 – Emergency Response Areas: describes areas of suspected or potential AFFF 
release at the facility, specifically in response to emergency situations  

• Section 5 – Adjacent Sources: describes sources of PFAS release adjacent to the facility 
that are not under the control of ARNG  

• Section 6 – Conceptual Site Model: describes the pathways of PFAS transport and 
receptors at the facility  

• Section 7 – Conclusions: summarizes the data findings and presents the conclusions of the 
PA  

• Section 8 – References: provides the references used to develop this document 

• Appendix A – Data Resources 

• Appendix B – Preliminary Assessment Documentation 

• Appendix C – Photographic Log 

1.4 Facility Location and Description 

This section presents information obtained from the 2009 KYARNG Environmental Assessment 
for an AASF (KYARNG, 2009), updated as necessary with recent data. BNGC is located in a 
semi-urban setting approximately 1.5 miles west of the State Capital Building in Frankfort, 
Kentucky (Figure 1-1). The facility was established in the early 1950s in conjunction with the 
Commonwealth of Kentucky’s development of the adjoining Capital City Airport. BNGC consists 
of 373.6 acres and approximately 71 buildings of various sizes and functions (e.g., aviation, 
training, logistical, administrative, and maintenance support). BNGC is the headquarters for the 
Kentucky Air and Army National Guard. 

The BNGC property is surrounded by a mixture of developed areas and open land in a natural 
state. Rolling hills traverse BNGC. The majority of the facility’s eastern areas are developed, while 
the remaining portion of the facility is open grassland with sporadic trees. Woodland areas have 
developed adjacent to creeks transecting the facility. The entire property is fenced with personnel 
and vehicular access restricted to a single, manned entrance gate.  

The former AASF at BNGC is located on the northern edge of the BNGC property. It consists of 
a 31,184-square foot facility constructed in 1972; an additional aircraft maintenance hangar, 
comprising 10,560 square feet, was added in 1997. Other facilities serving the AASF include a 
5,985-square foot covered storage area, fuel storage and dispensing facilities, storage, parking 
aprons, a landing pad, and a connecting taxiway to the Capital City Airport runway. The KYARNG 
aviation unit’s Readiness Center is also located at BNGC. 
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A new AASF was completed in 2015 to increase hangar space and accommodate all aircraft types 
operated and maintained by the KYARNG. The New AASF is located on approximately 30 acres 
of land in the western area of BNGC. When the new AASF was completed, all aviation activities 
and assets were transferred to the new AASF.  The old AASF was converted into an Armory 
Building. 

1.5 Facility Environmental Setting 

Section 1.5 presents information taken from the BNGC Environmental Assessment for an AASF 
(KYARNG, 2009). The BNGC is situated within an upland limestone area, fairly well-dissected by 
normal stream drainage. The topography is rolling to hilly. The most conspicuous topographic 
features within the vicinity of the BNGC are the entrenched meandering valleys of the Kentucky 
River and Benson and Elkhorn Creeks (Jacobs, 2005). Elevations within the New AASF area 
range between approximately 760 feet above mean sea level (amsl) and 825 feet amsl. 

The BNGC is bounded to the north and east by residential property, to the west by the Kentucky 
Department of Fish and Wildlife Resources (KDFWR) Salato Wildlife Education Center and Game 
Farm, and to the south by the Capital City Airport. The Education Center and Game Farm provide 
a buffer from the encroachment of residential and commercial development along the western 
and southern border of the BNGC. The 132-acre KDWFR Salato Wildlife Center complex includes 
two fishing lakes with an accessible pier and a shaded picnic area with grills and shelters. It 
includes trails, a marsh, and several gardens. The 355-acre Capital City Airport is a public use 
airport that is owned by the Commonwealth of Kentucky and operated by the Kentucky 
Transportation Cabinet. The Westridge Elementary School is located on Devil Hollows Road 
approximately 1.3 miles north of the New AASF in the Choateville neighborhood. Westridge 
Elementary School opened in August 2004. Approximately 450 students attend the school. 
Approximately 10 churches also exist in the vicinity of the New AASF along Devil Hollows Road. 
In addition, numerous single family residences occur to the east of the BNGC and single family 
residences are continuing to develop north and southwest of the BNGC and CCA. 

1.5.1 Geology 

The BNGC AASF is underlain by the Clays Ferry Formation (Thrailkill, et al., 1985) and by soils. 
The Clays Ferry Formation ranges up to 35 feet thick and is made up of interbedded limestone 
and shale. The limestone and shale occur in about equal amounts (Thrailkill, et al., 1985; USGS, 
2001). Lexington Limestone Formation, which is approximately 300 feet thick, underlies the Clays 
Ferry Formation. All of the stratigraphic units are nearly horizontal in the project area. The soils 
within the BNGC are a mix of topsoil and silty clay with limestone fragments. In some areas soil 
is thin allowing bedrock to be exposed at the surface and in other areas soils are moderately 
deep. 

In poorly drained areas and along established drainage ways, the limestone erosion has created 
a karst landscape. Karst landscapes form when rain water seeps through the soil cover and 
dissolves the soluble limestone beneath. Karst features can include sinkholes, caves, sinking 
streams, or springs. Sinkholes are closed depressions at the land surface that form where soil 
has subsided into an enlarged opening in the limestone where water drains underground. The 
majority of BNGC is drained to existing sinkholes. Minor sinkholes and continually changing 
sinkholes also develop along the intermittent creeks and swales within the property.  

Due to hazards related to karst features, the KYARNG environmental staff has restricted certain 
portions of the property to development. A primary sinkhole is located just east of the old AASF. 
This sinkhole accommodates a significant portion of the storm water runoff from the BNGC. This 
sinkhole, along with a low area further to the east and northeast, must be preserved and protected 
from grading and development. Further to the north of the sinkhole, a creek bed, which 
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accommodates drainage from the neighboring residential properties, has exposed the limestone 
and shows karst characteristics. This creek bed is also protected from development with a similar 
disturbance free zone. A karst feature exists in the western portion of the BNGC in the area of the 
New AASF. However, this feature has not shown significant changes in 20 years. Proper storm 
water management practices should prevent any sinkhole development in the project area 
(Jacobs, 2005). 

1.5.2 Hydrogeology 

Water yields from wells drilled within the Clays Ferry Formation range from approximately 100 to 
500 gallons per day in the valley bottoms, but almost no water to wells on hillsides or ridgetops. 
Water is hard in valley bottoms and may contain salt or hydrogen sulfide. Shale has small, poorly 
connected openings, and groundwater circulation is slow; as a result, little water is available to 
wells and springs. On ridgetops the shale prevents downward percolation of water, and creates 
small, semi-perched water bodies in the lower part of the soil and the upper part of the weathered 
bedrock (Carey and Stickney, 2005). 

At least one-half of Kentucky’s aquifers occur in karst regions. Groundwater in karst areas is 
highly susceptible to pollution from surface activities. As discussed in Section 1.5.1, karst features 
are located within the BNGC property, including the AASF area. Groundwater features are shown 
on Figure 1-2. 

The Frankfort Plant Board (FPB) provides potable water to BNGC and the City of Frankfort. The 
FPB Water Treatment Facility, located at 200 Coffeetree Road, Frankfort, KY, withdraws surface 
water from pool #4 on the Kentucky River (FPB, 2017). The Lock and Dam #4 which bounds the 
pool to the north is located approximately 2.25 miles northeast of BNGC. The FPB Water Quality 
Findings for 2017 and a map of the Kentucky River pool #4 are included in Appendix A. 

1.5.3 Hydrology 

BNGC is part of the Lower Kentucky watershed (USEPA, 2007). The New AASF is located 
adjacent to an unnamed tributary of South Benson Creek. There are no known surface water 
features within the AASF footprint and the property is not located in the 100-year or 500-year flood 
hazard zone (Federal Emergency Management Agency [FEMA], 2005). 

Leading pollutants within the Lower Kentucky watershed include siltation, nutrients, pathogens, 
habitat alteration, and organic enrichment. Benson Creek is listed as impaired as a result of 
sedimentation, nutrient loading, and low-flow conditions as a result of habitat alteration. A total of 
73 waterbodies are considered impaired within this watershed (USEPA, 2004). 

According to the National Wetlands Inventory (NWI), there are no wetlands or other surface water 
features within the AASF footprint (USFWS, 2018); however, there are several freshwater ponds 
and an intermittent, seasonally flooded riverine habitat within approximately 0.3 mile of the New 
AASF footprint. The riverine habitat is an unnamed tributary of South Benson Creek. Additionally, 
there is one freshwater pond and the same intermittent, seasonally flooded riverine habitat within 
approximately 0.2 mile of the old AASF footprint. 

The majority of the BNGC is drained to existing sinkholes. Minor sinkholes and continually 
changing sinkholes also develop along the intermittent creeks and swales within the property. A 
primary sinkhole is located just east of the Old AASF, and accommodates a significant portion of 
the storm water from BNGC. Surface water features are presented on Figure 1-3. 
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1.5.4 Climate 

Data from the Capital City Airport immediately south of the facility indicate that the average annual 
temperature between 1981 and 2010 was 55.3 degrees Fahrenheit (ºF) (National Oceanic and 
Atmospheric Administration [NOAA], 2018). The warmest months are July and August, with 
normal average temperatures of 76.3ºF and 75.2ºF, respectively. January is the coldest month, 
with an average monthly temperature of 32.5ºF. Average annual precipitation measured from 
1981 at the Capital City Airport was 45.62 inches. Rainfall is heaviest during the months of May 
through July, averaging over 4 inches per month; January and February are the driest months. 
Average monthly precipitation ranges from 3.54 inches in October to 4.85 inches in May.  

1.5.5 Current and Future Land Use 

Land use at BNGC includes natural conditions and human-modified conditions, including the 
following land use categories: residential, commercial, industrial, transportation, communications, 
utilities, agricultural, institutional, recreational, and other developed use areas. Management 
plans and zoning regulations at BNGC are often intended to protect specially designated or 
environmentally sensitive areas. 

BNGC was initially established in the early 1950s in conjunction with the Commonwealth of 
Kentucky’s development of the adjoining Capitol City Airport. At the time of the Airport’s initial 
development, a total of 33 acres were donated by the Commonwealth to the Department of 
Military Affairs for the construction of National Guard facilities. Since then, BNGC has steadily 
expanded. The Whippoorwill Golf Course (formerly the western portion of BNGC) was acquired 
both as a necessary part of the airport’s safety zone and for its development potential. 

The entire BNGC site is fenced with personnel and vehicular access restricted to a single, manned 
entrance gate on Minuteman Parkway off US 127. The area south of the existing AASF houses a 
variety of training, logistical, administrative and maintenance support activities. The Western Area, 
a term used to describe the parcel of land that formerly was the Whippoorwill Golf Course and 
currently comprises the new AAASF footprint, was once considered as a location for a new 
armory, billets, annex, bivouac, and vehicle testing and a future location for the growth of 
maintenance facilities. Other than converting the former golf course club house to house BNGC 
personnel functions, the construction of adjoining storage buildings, and the construction and 
paving of the connecting road to these facilities from the Eastern Area of BNGC, there has been 
little development of the Western Area.  
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2. Fire Training Areas 

No FTAs were identified at BNGC during the PA. BNGC personnel confirmed that there are no 
FTAs at BNGC during interviews. Aviation activities are the focus of BNGC, including flight 
operations, flight planning, safety training, and equipment storage. As such, KYARNG never 
established FTAs at the facility. Additionally, a fire protection/rescue department was not 
established at the facility. Fire protection and emergency response is provided by the Frankfort 
City Fire Department. 

According to the AASF Maintenance Supervisor at BNGC, the Frankfort City Fire Department 
performs training at the New AASF approximately once per year. The Assistant Fire Chief of the 
Frankfort City Fire Department stated during interviews that there are no FTAs at BNGC, but 
training events have occurred at the Old and New AASF. The Assistant Fire Chief stated that 
training activities only use Class A foams (which do not contain PFAS), and that no AFFF has 
been used for any purpose by Frankfort City Fire Department at the New AASF since its 
construction. Frankfort City Fire Department records corroborate the lack of AFFF use at BNGC. 
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3. Non-Fire Training Areas 

Non-fire training areas were investigated during the PA, but no known releases of AFFF occurred 
at these areas. A description of each non-FTA is presented below, and they are shown on Figure 
3-1 with photographs appearing in Appendix C. A list of fire-fighting chemicals stored at BNGC 
and the locations of those stored materials provided by KYARNG is included in Appendix A. 

3.1 Army Aviation Support Facilities 

3.1.1 Old AASF (Building BC160 – Fleming Armory) 

The Old AASF is located on the northern edge of BNGC in the eastern area off of National Guard 
Road. The site was constructed in 1972 and a hangar maintenance annex was added in 1997. It 
was designed for rotary-wing aircraft but was primarily used for UH-60 Blackhawk aircrafts. In 
approximately 2015, the construction of the New AASF was completed and the Old AASF was 
transitioned to an Armory. The Old AASF was considered a potential PFAS release site because 
AASFs can be a common location for crashes or refueling accidents. The geographic coordinates 
for the Old AASF are 38°11'17.9"N and 84°54'17.0"W. 

The Old AASF area includes an additional maintenance hangar north of the armory, parking 
aprons and a helicopter landing pad. KYARNG staff confirmed that no crashes have occurred at 
the Old AASF; however, no KYARNG staff familiar with AFFF practices, training or other uses at 
the Old AASF was available to be interviewed during the site visit. There are no documented uses 
of AFFF at the Old AASF, but undocumented historic releases remain an uncertainty. Mobile 
AFFF-containing fire extinguishers were stored at the site before the completion of the New AASF. 
After the New AASF was completed, mobile fire extinguishers were transferred to the New AASF; 
however, four Amerex Model 630 mobile fire extinguishers transferred to the New AASF are 
currently empty. They were known to have contained Amerex AFFF, which contains PFAS. The 
time, nature, and location of their discharge are unknown. The Model Amerex Model 630 mobile 
fire extinguisher is designed for the use of Amerex model 354 AR-AFFF solution. No current 
maintenance, washing, or testing of AFFF containing materials occurs at the Old AASF, but 
historical AFFF activities are unknown. 

The owner’s service manual for the Amerex Model 630 mobile fire extinguisher (included in 
Appendix A) indicates that 2.31 gallons of Amerex 354 AR-AFFF solution is contained in one full 
extinguisher. If all four empty mobile fire extinguishers were discharged at the Old AASF, then a 
release of 9.24 gallons of AFFF concentrate would have occurred.  

The Frankfort City Fire Department has performed training events at the Old AASF. The Fire 
Department Assistant Chief stated that no AFFF is used during training events, and that no AFFF 
has been used for any purpose by Frankfort City Fire Department at the Old AASF since. 

One Amerex Model 630 mobile fire extinguisher was stored northeast of the maintenance hangar 
and armory in the outside heavy equipment staging area and is now co-located at the new AASF 
with ten additional Amerex Model 630 fire extinguishers containing a total of 140 gallons of AFFF 
solution, and six Amerex Model 469 (Purple K) fire extinguishers. All Model 630 and Model 469 
Amerex units await future disposal by the KYARNG. No fire suppression system exists at the Old 
AASF. Dry chemical fire extinguishers may be present inside the armory and additional hangar 
area. No other fire suppression devices or systems exist at the Old AASF. 

A bioremediation pond was constructed in the southwestern area of the Old AASF in 
approximately 2003 according to interviews with the KYARNG State Environmental Manager. 
Twelve catch basins in the parking area and former wash rack funnel runoff to the lined 
bioremediation pond. The lined pond allows surface water to evaporate, but is also capable of 



PFAS Preliminary Assessment Report 
Boone National Guard Center, KY 
 

  

 

9 
 

controlled release via a shut off valve system to allow discharge during heavy rain events. 
According to the 2009 KYARNG Environmental Assessment for the New AASF proposal, sub-
surface movement and weather-induced expansion/contraction have created depressions and 
open cracks on the tarmac and ramps at the Old AASF (KYARNG, 2009). North and west of the 
parking aprons and helicopter landing pad, the ground slopes downward towards an unnamed 
tributary of South Benson Creek. Potential releases on the northern and eastern portions of the 
Old AASF may travel overland via runoff directly to the tributary. 

3.1.2 New AASF (Building BC218 – AASF) 

The New AASF was completed in 2015 to increase hangar space and to accommodate all aircraft 
types operated and maintained by the KYARNG. It is located off of Minuteman Parkway on 
approximately 30 acres of land in the western area of BNGC that was formerly the Whippoorwill 
Golf Course, and shares a driveway with the southwest end of the Capital City Airport airstrip. The 
New AASF area comprises two hangars and a chemical storage area. It was considered a 
potential PFAS release site because AASFs can be a common location for crashes or refueling 
accidents. The geographic coordinates for the New AASF are 38°10'51.8"N and 84°55'01.2"W. 

The New AASF includes areas for hangar space, maintenance, controlled waste handling storage, 
simulation training, and other support areas. It is used to support the federal, state, and community 
missions of the KYARNG. The New AASF is used only by the KYARNG. BNGC staff confirmed 
during interviews that no crashes or incidents requiring emergency response have occurred at 
the New AASF. There are no documented uses of AFFF at the New AASF; however, four empty 
AFFF mobile fire extinguishers are stored at the New AASF. The empty units were brought from 
the Old AASF to the New AASF after construction was complete. The time, location, and nature 
of their discharge are unknown. 

The fire suppression system at the new AASF uses only water. KYARNG staff recalled that the 
New AASF fire suppression system was tested once after installation using only water.  No 
documentation for this test is available. Mobile AFFF containers are kept at the site along with 
AFFF in five-gallon buckets and 55-gallon drums. Six apparently full Amerex Model 630 mobile 
fire extinguishers are stored outside in the northern portion of the New AASF complex. 
Additionally, ten Amerex Model B674/B675 mobile fire extinguishers containing “Halotron 1” are 
positioned throughout the New AASF. According to the Halotron 1 clean agent owners service 
manual (included in Appendix A), the primary component of “Halotron 1” is 
dichlorotrifluoroethane. Six Amerex Model 469 mobile fire extinguishers containing Purple K dry 
chemical are also positioned throughout the New AASF. 

On the western edge of the New AASF area, a storage unit contains eleven 5-gallon pails of 
Amerex Model 534 AFFF concentrate, two 5-gallon pails of Chemguard AFFF concentrate, and 
one 5-gallon pail National Foam AFFF concentrate (all of which contain PFAS). One 55-gallon 
drum of Chemguard AFFF solution, two 55-gallon drums of National Foam AFFF solution and one 
55-gallon drum of Monsanto Fire Resistant Foam are also stored in the separate secondary 
containment storage area. Purple K powder, which does not contain PFAS, is also stored in five 
gallon buckets in the storage unit. The BNGC AASF maintenance supervisor indicated that these 
materials were brought from the Old AASF to the New AASF once the Old AASF was transitions 
to an armory. The specific chemical information for the aforementioned chemicals is provided on 
proprietary data sheets included in Appendix A. 

Surface water runoff on the southern half of the New AASF area is funneled through an Oil Water 
Separator (OWS) in the southeastern area. The discharge from the OWS flows past an oil sorbent 
sock, and ultimately to the unnamed tributary of South Benson Creek that flows through BNGC. 
Surface water runoff on the northern half of the New AASF area is funneled through a separate 
OWS, past an oil sorbent sock, and ultimately to the same unnamed tributary of South Benson 
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Creek. Surface water runoff potentially drains to the same tributary from both the Old AASF and 
the New AASF.  

3.2 Dining Facility (DFAC) 

The Dining Facility (DFAC) at BNGC uses a dry chemical (Purple K) fire suppression system. 
There is no evidence suggesting that storage or use of AFFF at DFAC ever occurred. 

3.3 Waste Water Treatment Plant 

There are no Waste Water Treatment Plants at BNGC. BNGC’s sanitary sewer system feeds into 
the City of Frankfort Department of Public Works main line. The Frankfort Department of Public 
Works operates the public sanitary sewer and wastewater treatment systems as well as solid 
waste disposal for the City of Frankfort. 

3.4 Landfills 

The interviewees confirmed that there are no landfills at BNGC. 

Landfills are not usually a primary potential release area of PFAS, but materials disposed of in 
landfills may create a secondary source of contamination. Such materials, to name a few, may 
include sludge from a WWTP that processes PFAS-laden water, used AFFF storage containers, 
or products associated with waterproofing uniforms or boots. At BNGC, no information obtained 
indicates PFAS-related materials were disposed of in a landfill.  
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4. Emergency Response Areas 

The Frankfort City Fire Department Assistant Fire Chief confirmed that the Fire Department has 
never responded to a crash at BNGC, and no emergency response locations were identified 
during BNGC personnel interviews or the PA site visit. 

Emergency responses to crashes sometimes require flame suppression, which may result in the 
release of PFAS to the environment in the form of AFFF. No locations involving the potential 
release of AFFF were identified at BNGC during the site visit. 
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5. Adjacent Sources 

One potential off-site PFAS sources adjacent to the BNGC facility was identified during the PA. 
The Frankfort City Fire Department Station Number 3 is located approximately 0.5 miles south of 
the eastern area of BNGC. Station Number 3 is approximately 0.7 mile southeast of the Old AASF 
and approximately 1 mile from the New AASF. National Foam brand AFFF concentrate is stored 
in five gallon buckets on fire rescue trucks at the station, as well as other Frankfort City Fire 
Department stations. Maintenance of trucks does not include washing AFFF material from 
equipment due to the containerizing of AFFF until necessary mixing and spraying in the event of 
an emergency. 
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6. Conceptual Site Model 

Based on the PA findings, two potential release areas were identified: AOI 1 Old AASF and AOI 2 
New AASF.   A possible secondary area (AOI 3 Unnamed Tributary) is a possible migration route 
for the potential AFFF from AOIs 1 and 2. The AOI locations are shown on Figure 6-1. The 
following sections describe the CSM components and the specific CSM developed for each AOI. 
The CSM identifies the three components necessary for a potentially complete exposure pathway: 
(1) source, (2) pathway, (3) receptor. If any of these elements are missing, the pathway is 
considered incomplete. Receptors at BNGC include site workers, construction workers, residents, 
and recreational users/trespassers. 

In general, the potential PFAS exposure pathways are ingestion and inhalation. Dermal contact 
is not considered to be a potential exposure pathway as studies have shown very limited 
absorption of PFAS through the skin (National Ground Water Association, 2018). 

6.1 AOI 1 Old AASF 

AOI 1 is the Old AASF area. This includes the armory that used to serve as the Old AASF, the 
parking area and parking aprons, former wash rack, bioremediation pond, and slopes on the north 
and west sides of the Old AASF area. No KYARNG staff familiar with AFFF practices, training, or 
other activities at the Old AASF were available to be interviewed during the site visit. There are 
no documented uses of AFFF at the Old AASF, but undocumented historic releases remain an 
uncertainty. Four Amerex Model 630 mobile fire extinguishers transferred from the Old AASF to 
the New AASF were emptied at an unknown location suspected to have been the Old AASF. The 
time and place where these units were emptied are unknown. 

An intermittent, seasonally flooded riverine habitat that is an unnamed tributary of South Benson 
Creek exists within 0.1 mile of the old AASF, as well as several freshwater ponds connected via 
the unnamed tributary. Additionally, a sinkhole is located just east of the area, and accommodates 
a significant portion of the storm water runoff from BNGC. A bioremediation pond captures runoff 
from the parking area and wash rack at the Old AASF. Potential spills at the northern and 
northwestern edge of the area may flow downslope towards the unnamed tributary north of the 
site. PFAS are water soluble and can migrate readily from soil to groundwater or surface water 
via leaching and run-off. Because potential AFFF releases to surface soil or the bioremediation 
pond have may occurred at AOI 1, it is possible that potential PFAS contamination has migrated 
from the soil at AOI 1 to these surface water bodies.   

The majority of the BNGC drains to sinkholes. Minor sinkholes and continually changing sinkholes 
also develop along the intermittent creeks and swales within the property. The primary sinkhole 
is located immediately east of the Old AASF, and accommodates a significant portion of the storm 
water from BNGC. As such, potential AFFF releases may migrate to the primary sinkhole and 
other nearby surface water bodies. All receptors may be exposed to PFAS contaminated surface 
water due to run-off and infiltration at the Old AASF.  

There are no drinking water supply wells present on-facility at BNGC. Although groundwater in 
karst areas is highly susceptible to pollution from surface activities, BNGC and its surrounding 
areas are served by the Frankfort Plant Board, and the pathway for PFAS contamination in 
groundwater is considered incomplete to all receptors. 

Ground-disturbing activities to surface soil at AOI 1 could result in site worker, construction worker, 
and trespasser exposure to potential PFAS contamination via inhalation of dust particles or 
ingestion of surface soil. Ground-disturbing activities to subsurface soil could result in site worker, 
construction worker, and trespasser exposure via ingestion of subsurface soil. Therefore, the 
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exposure pathways for these receptors are potentially complete. The CSM for AOI 1 is shown on 
Figure 6-2. 

6.2 AOI 2 New AASF 

AOI 2 is the New AASF. This includes building BC218 (the New AASF hangar), building BC212 
(General Purple K Storage Building) to the west, and BC219 (AASF Hangar) to the southwest. 
Potential AFFF releases to soil by KYARNG may have occurred during the transfer of materials 
from the Old AASF to the New AASF. Four Amerex Model 630 mobile fire extinguishers transferred 
from the Old AASF to the New AASF were emptied in an unknown location suspected to have 
been the Old AASF. 

The unnamed tributary of South Benson Creek exists within 0.1 mile of the New AASF. Catch 
basins at the New AASF funnel runoff from the New AASF area through OWSs and oil sorbent 
socks to the unnamed tributary. PFAS are water soluble and can migrate readily from soil to 
groundwater or surface water via leaching and run-off. Because potential AFFF releases to the 
channelized runoff system may have occurred at AOI 1, it is possible that potential PFAS 
contamination has migrated to these surface water bodies. 

Drainage at the New AASF occurs similarly to the Old AASF. As such, potential AFFF releases 
may migrate to sinkholes and nearby surface water bodies, and all receptors may be exposed to 
PFAS contaminated surface water. 

Similarly to the Old AASF, the pathway for PFAS contamination in groundwater is considered 
incomplete to all receptors at the New AASF. 

Ground-disturbing activities to surface soil at AOI 2 could result in potential PFAS exposure to the 
same receptors via the same pathways at risk at AOI 1: site workers, construction workers, and 
trespassers via inhalation of dust particles or ingestion of surface soil. Ground-disturbing activities 
to subsurface soil could result in site worker, construction worker, and trespasser exposure via 
ingestion of subsurface soil. Therefore, the exposure pathways for these receptors are potentially 
complete. The CSM for AOI 2 is shown on Figure 6-3. 

6.3 AOI 3 Unnamed Tributary 

AOI 3 is the Unnamed Tributary of South Benson Creek that transects BNGC. The tributary is an 
intermittent, seasonally flooded wetland. The AOI traverses BNGC from the New AASF to the Old 
AASF and continues off the facility. The Unnamed Tributary ultimately discharges to the Kentucky 
River. Potential AFFF releases to the Unnamed Tributary AOI surface water by KYARNG may 
have occurred in 2015 during the transfer of materials from the Old AASF to the New AASF. The 
New AASF was completed in 2015.  

AOI 3 is located within 0.1 mile of the Old AASF and New AASF at various points. Both the Old 
and New AASF have a complete pathway for surface water from areas where AFFF may have 
been released. PFAS are water soluble and can migrate readily from soil to groundwater or 
surface water via leaching and run-off. Because potential AFFF releases to the channelized runoff 
system may have occurred at AOIs 1 2, it is possible that potential PFAS contamination has 
migrated to these surface water bodies. 

There are no drinking water supply wells present on-facility at BNGC. Although groundwater in 
karst areas is highly susceptible to pollution from surface activities, BNGC and its surrounding 
areas are served by the Frankfort Plant Board, and the pathway for PFAS contamination in 
groundwater is considered incomplete to all receptors. 



PFAS Preliminary Assessment Report 
Boone National Guard Center, KY 
 

  

 

15 
 

Creek maintenance and other various activities at AOI 3 could result in site and construction 
worker exposure to potential PFAS contamination via ingestion of surface water or sediment. 
Therefore, the exposure pathways for these receptors are potentially complete. The CSM for AOI 
3 is shown on Figure 6-4.  
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Data resources will be provided separately on CD.  Data resources for Boone National Guard
Center include:

Previous Environmental Assessments Completed at BNGC

 2009 Environmental Assessment for an Army Aviation Support Facility, Kentucky Army
National Guard

Chemical Data for Firefighting Chemicals Stored at BNGC

 2005 Chemguard Specialty Chemicals and Equipment Blizzard Freeze Protected Foam
Solution Data Sheet

 2016 Halotron 1 Safety Data Sheet

 2017 List of Firefighting Chemicals Stored by KYARNG

 2018 National Foam Aer-O-Water 6EM Technical Data Sheet

BNGC Firefighting Equipment Specifications

 2015 Amerex Corporation Halotron 1 Wheeled Fire Extinguishers Specifications

 2015 Amerex Owners Service Manual No. 16672, Installation, Operating & Servicing
Instructions for Halotron 1 Clean Agent Wheeled Stored Pressure Fire Extinguishers, 65
Pound and 150 Pound

 2016 Amerex Owners Service Manual No. 05615, Installation, Operating & Servicing
Instructions for the Model 630 Wheeled/Model 631 Stationary 33 Gallon (AR-AFFF) Alcohol
Resistant Foam Fire Extinguisher, 23 Cu Ft Nitrogen Cylinder Operated

BNGC Environmental Data Resources Report

 2018 Boone National Guard Center EDR Report

Frankfort Plant Board Information

 2012 Kentucky Department of Fish and Wildlife Blue Water Trail: Kentucky River Pool 4

 2017 Frankfort Plant Board Report to Consumers on Water Quality Findings
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"������� �� ��"����� � ������� ��# ���������"� "����* � ��"& �$ I���9��$�����6J%���#
"������� �� ����� ���(��F� �,����' �� +��"&�' ��$��� ����"� ���� �� ���� �������
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-*- �����#�"���� *************************************************************************************************- 
-*-*- 
�"����� �$ ��� 	>�����6 ���� **********************************************************************2 
-*-*2 ��� �����"&' ���' �������� ����# ��# ��� A������ ****************************************4 
-*-*4 ���� A������*********************************************************************************************4 

-*2 ��� ��� ��# ���#*****************************************************************************************1 
-*4 �"� � �$ ��� 	� ********************************************************************************************8 
-*1 =�"������ �� ,� A�#�*************************************************************************************/ 
-*8 ��,��" ����������� ***************************************************************************************/ 
-*/ �6��"' �����"� �����**************************************************************************************@ 
-*@ (�6������' �����%��& **********************************************************************************: 

��� ����������� �� ��� ��������	���������������������������������������������������������$ 

2*- ��� ���# )������"����***********************************************************************************. 
2*2 ���?�"��# ��"����' � �������****************************************************************************. 

��� 	
����	����� ���������������������������������������������������������������������������������� 

4*- �"������6 )������� *************************************************************************************** -- 
4*2 	�������# ������������********************************************************************************* -2 
4*2*- ����������� -< ���$����# �"���� ����������� ************************************************** -2 
4*2*2 ����������� 2< �� �"���� �����������************************************************************ -4 

4*4 ������������ 	��������# ���� ������� )����#������� **************************************** -4 
4*4*- (������� ��# 	> ��# ���� �� )������ 
�"�����******************************************* -4 
4*4*2 )������"���� �$ ��% ���� �� ������� 
�"����� �� ��� 
��) ************************* -1 
4*4*4 )������"���� �$ ��% ���� �� ����� 
�"������ �� �����"&'***************************** -1 
4*4*4*- 
���6���� ���$���# �� 
�>��6���************************************************************** -1 
4*4*4*2 
���6���� ������� �� 
�>��6���************************************************************** -1 
4*4*4*4 �"��� )����'EA������� ����# �� ����6���%� ******************************************** -8 
4*4*4*1 ��#��� ���' ��� ����# �� ���� ���>****************************************************** -8 
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1*- ���?�"� ���� =��"�� ���� ****************************************************************************** -/ 
1*2 
��# 3�� *************************************************************************************************** -/ 
1*2*- �������"�� ��# )������ 
��# 3��***************************************************************** -/ 
1*2*2 �������#��6 
��# 3�� ****************************************************************************** -@ 

1*4 ��� 5�����' ************************************************************************************************* -: 
1*4*- ��,���� ��� 5�����' ********************************************************************************** -: 
1*4*2 	>�����6 	�������� ����"�� ��# ������� ****************************************************** -: 
1*4*4 ���>����� ��������� �����************************************************************************* -. 

1*1 ����� ******************************************************************************************************** -. 
1*1*- 	>�����6 ����� ����"��****************************************************************************** 27 

1*8 �����6' ��# ����� *************************************************************************************** 2- 
1*/ D���� (�����"��***************************************************************************************** 24 
1*/*- ���$�"� D����� **************************************************************************************** 24 
1*/*2 D�����#� ************************************************************************************************ 24 
1*/*4 �����#%���� ******************************************************************************************* 21 

1*@ 
����6�"�� (�����"��************************************************************************************ 21 
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1*@*- ����� ��# �����*************************************************************************************** 21 
1*@*2 � �"��� ������ � �"���****************************************************************************** 21 

1*: )������� (�����"�� ************************************************************************************** 2@ 
1*:*- )������� (�����"�� �������% ********************************************************************* 2@ 
1*:*2 ��6��$�"��"� )������� ********************************************************************************* 2: 
1*:*4 ��"������6�"�� (�����"�� ************************************************************************** 2: 
1*:*1 ��"����"����� (�����"�� **************************************************************************** 2. 
1*:*8 ������ �����"�� )�����������******************************************************************** 2. 

1*. ��"���"�����"� ****************************************************************************************** 2. 
1*.*- �� �������*********************************************************************************************** 2. 
1*.*2 (�6����� 	"����'************************************************************************************ 47 
1*.*4 ������6 ************************************************************************************************** 47 
1*.*1 �"�����*************************************************************************************************** 4- 
1*.*8 (�"��������� ��"������� ******************************************************************************* 4- 
1*.*/ ��,��" ��# �""� ������� ������ ��# ��$��' ************************************************** 42 
1*.*/*- ����"� ��# ���� �����"���� ********************************************************************* 42 
1*.*/*2 A�#�"�� ��"������� ********************************************************************************* 42 

1*.*@ �����"���� �$ )���#��� ******************************************************************************* 42 
1*-7 	������������ B����"�********************************************************************************** 44 
1*-7*- ���6�� ��" =�����,����� �$ A������' �� �������� ******************************************* 44 
1*-7*2 ���6�� ��" =�����,����� �$ 
�%9��"��� �� ��������************************************** 44 

1*-- ��$������"����********************************************************************************************* 41 
1*--*- 	���6' ����"�� ��# ����"������"������**************************************************** 41 
1*--*2 ����,�� D���� ��  �'! D����%���� ��������� ��# ����# D���� =�� ���� ********* 41 
1*--*4 ����� ��������***************************************************************************************** 41 

1*-2 ��;��#��� ��# ��>�" A��������ED����� ********************************************************** 48 
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8*- 
��# 3�� *************************************************************************************************** 4/ 
8*-*- 	$$�"�� �$ ��� ���$����# �"���� ����������� *************************************************** 4/ 
8*-*2 	$$�"�� �$ ��� �� �"���� ����������� ************************************************************ 4/ 

8*2 ��� 5�����' ************************************************************************************************* 4/ 
8*2*- 	$$�"�� �$ ��� ���$����# �"���� ����������� *************************************************** 4/ 
8*2*2 	$$�"�� �$ ��� �� �"���� ����������� ************************************************************ 4: 

8*4 ����� ******************************************************************************************************** 4: 
8*4*- 	$$�"�� �$ ��� ���$����# �"���� ����������� *************************************************** 4: 
8*4*-*- �����9���� �� �"�� **************************************************************************** 4: 
8*4*-*2 
��69���� �� �"�� ***************************************************************************** 17 

8*4*2 	$$�"�� �$ ��� �� �"���� ����������� ************************************************************ 12 
8*1 �����6' ��# ����� *************************************************************************************** 12 
8*1*- 	$$�"�� �$ ��� ���$����# �"���� ����������� *************************************************** 12 
8*1*2 	$$�"�� �$ ��� �� �"���� ����������� ************************************************************ 11 
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����6�"�� (�����"��************************************************************************************ 18 
8*/*- 	$$�"�� �$ ��� ���$����# �"���� ����������� *************************************************** 18 
8*/*2 	$$�"�� �$ ��� �� �"���� ����������� ************************************************************ 1/ 

8*@ )������� (�����"�� ************************************************************************************** 1/ 
8*@*- 	$$�"�� �$ ��� ���$����# �"���� ����������� *************************************************** 1/ 
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square-section hold, with excellent access at both ends, offers 
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

,���#��6� �$ ������� ��;�� ��# $��"����� ��*6*! ��������! �������6! ��6����"��! �#������������!
��# ���������"� ��  ����* 
��) �� ��� ���#+������� $�� ��� �����"&' ��� ��# ���'

�������� ����#*

��� "������ ���� �� ��"���# �� ��� �������� �#6� �$ ��� 
��) ���� �(?6),0� .&4��* ��
"������� �$ � 4-!-:1 6���� �+���� $��� $�"����' "������"��# �� -.@20�� �##������� ���"��$�
���������"� ���6��! "�� �����6 -7!8/7 6���� �+���� $���! %�� �##�# �� -..@* �����

$�"������� ������6 ��� ���� ��"��#� � 8!.:8 6���� �+���� $��� "�����# �����6� ����! $���
�����6� ��# #�� �����6 $�"�������! �����6�!  ��&��6 � ����! � ���#��6  �#! ��# � "����"���6
��>�%�' �� ��� ))� ���%�'* ��� ���(���������� ����F� (��#����� )����� �� ���� ��"���# ��

��)*

����� �2,9,&-6785	)+5�.-(*&./
6.)4.&4(-0�(00(*&

�������! ��� ���(����� ��� $����%��6 $�#����! �����! ��# "�������' ��������<

• ��� ��#���� ���� �� �� ��  ��� ��� 3����# ������ �������' �,?�"����� �����6�

 ����"� ����� �� �����"�N� ����# ���"��*

• ��� ����� ���� �� �� ��  ��� ��� �������� ,'  ����#��6 ������# ����� ��# �+�� ����
"� �,�� �$  ����"���6 ��$� ��#  �� ���' ��#  ��������6  ��"�! ��#��! ��#  �,��"
��$��'* ��� ���(�� �� � ������"� �� ������ ��"�� ��% ��$��"����� ��# ����6��"'

����6����� �6��"��� �� ��� #���"���� �$ ��� ��������* ��� ���(�� ����#�� �� �#
��� ���� ��# ����� �������� �� 6��������� �$$�"���� �� ��� ����� �$ �� ����6��"' ��
#�������*

• ��� )�������' ���� �� �� ,� �� �"����  ����"� ��� �� #������" "��"���� �����6� ��"��!
����� ��# ��������  ��6����*

����� 		�� �(00(*&

���(���������� �"�������� ��� "������# �� ��� 
��)* ���6�� � �������� �""�� �� ��� "������

���� ��# ��"��#� $��6��  ������6! ��$��'! �������6! ��# �+�� ���� �����6�* (� ��� ��#
���������"� �"�������� $�� �����'9%��6 ���"��$�
��� ��#����&�� �� � ��6���� ,����* ����� %�����
��� ���� ��"��#� ���  �� �����E����� ��� 0

���$�����E%��#��6E����"����� ��� 0
������"�E�����������0 ���"���"��0 ��6���
��� �"����E�� ���0 ���������0 ���9#�����"����

��� �"����0���� �����0"��������# %���� ����0
,��&  ��������! ���! ��,��"��� ���
� �����6�0��#
$�����,��E"��,����,�� �����6�* ��� ���� ��
���� ��� ��$�����6  ���� $�� ��� �����'9%��6

���"��$� %����� ��� ���(�� ��������'* ���9
���(�� �����'9%��6 ���"��$� ��� ��� ���� $��
��$�����6 ��# �� ����*

���(��  ����� "��#�"� ������� ����"� ��� �������6 � �������� $��� ��� 
��) �� ��������
 ��$�"���"' �� �""��#��"� %��� ���' �������� �������6 ��+���������* ��6�� $�'��6 �� #���

������' ��# �� ��������� �������6 $�� ��� ��� �$ ��6�� ������ 6�66���* ������ ���� $�' %���
��6�� ������ 6�66��� ����' /7 #�'� �� ������ +����$��#* ��� ���(�� ��&�� �� �$$��� ��
���� �������6 ��# ,�$��� --<47  � �� %����� ���� ����6� ���� ��' �>���# �� -<47 �� �� ���

Photograph A: Aerial View of AASF 
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

������ ����* =����6 ��� ������! ��6�� ������ �������6 $��6��� %��� $�� $��� #��&���� ��#!
�����$���! ��� $��6��� ��' ����� �� ���� �� -7<77  �* �� ��� %�����! ��6�� ������ �������6

$��6��� ��' ,� "�� ����# �� ����' �� .<77  � #�� �� ������� #��&����*

	���6��"' ��# #������� ��  ��� �������� �������6 �������� ��� "��#�"��# $��� ��� 
��)*
��� ���(�� ������ $�� ��� ��6 %��� $���#�! %����� ������! �����#���! ��# $����� $����*
�������� $��� ��  ������� �������6 �""��� �� 
��)*

��� ���(��F� $�>�#9%��6 ���"��$� "�������' ��� ���������# �� ���6��� �����# $��� ��� ))�*
��� 3����# ������ �������� ��# A������ )�����# ��A)�A� �� ����������! ���,��� ��������
"�����"���� %�� �������� ��� $�>�#9%��6 ���"��$�*

���(������� ���� ����� �� ��� ���� ��"��#� ��� $����%��6<

• /4�# ������� �������� 
��6�#�

o ���#+������� ��# ���#+������� )�� ��' ���)�

• -271�� �������� ��  ��� 
��������

o ���#+������� �����"�� )�� ��' ���)�

o � )�� ��'

• 
 )�� ��' 2E-1@�� �������� 
��������

• 
 )�� ��' 48-�� �������� ��  ��� 
�������� ���
�

• ) )�� ��' -E-/.�� A�#�"�� 	��"������ �A	=	C�)�

• ) )�� ��' -E-41�� ��"����' ��# ��  ��� 
��������

• =	� 4 ���#+������� )�� ��' -@-�� ��������

• =	� -- � ������� ��  ��� �����$� )�����# ����)�A�

��� �6)3*0,.&4�,,4

���  �� ��� �$ ��� ��� ���# �"���� �� �� "������"� ��# � ����� � �����,��! ��#��� ����
���� ����� "������ ��# $����� ���(�� ��+���������* ��� ��� ���# �"���� �� ���#�# ��

����"��� "������ ���� #�$�"���"��� ��# �� �""����#��� ��� ���"��$� �' �� "�������'
� �����# ,' ��� ���(�� ��*�*! �������� 3�9/7�! ��> ��98:�! �%� )924�! ��# ��� )9-2�
�����,' ����%��6 ��� ���(���� �������� ��# �� ���� ���#�����*

A�?�� ������� �A�� =����# )* �����! $������' ��� �#?����� ������� ����� �$ �����"&'!

��# ��+�����# $��� ��� ��
 ���� ��> )�91@ )�����&� ,� ��������# �� ��� 
��)* ��� )�91@
�� � �%��9��6���! ���#�� ����� ����"� ���* �� �� #���6��# $�� ����� �������� �$ "��6�! ���� �!
��# %�� ��� ��#�� #�'! ��6��! ������! ��# ���������� "��#������* �� #���! �� )�����&�

���� ,��� �������;�# �� $��#�# $�� ��� ���(��* �����$���! ���� 	� %��� #��"��� �� �"�� �$
)�����&� ,���6  ���������' ��"���# �� ��� ���� �� ��� "��������� �� �"�� ��"����* �$
)�����&� ��� �  ����#! �� �  �� ����� ������������� �����% %��� ,� "�� ����# $�� ����
�"���� �� ��� $�����*
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B��' 277. 

��� �>�����6 ���� #��� ��� ���� ��� "������ �� $����� ��+��������� �$ ��� ���(�� %���
��� �"� �� ��� $����%��6 "�� ������<

• 
�"& �$ ��$$�"���� ���6�� � �"� $�� ��� "�������' ����6��# �����'9%��6 ���"��$� ��#
��  ��� ���������"�  ��������* ��� �>�����6 ���� #��� ��� ���� ��$$�"���� ���6��
� �"� �� ����� �������� 3�9/7� ��# ��> ��98:� ��#�� "����* ���' ��> ���6�� � �"��
���  �������' ������,�� ��������6 �� � #�$�"�� �$ �������� ���6�� � �"�� $�� �����'9%��6

���"��$�* 
�"& �$ �#�+���� ���6�� � �"� ��� �������# �� ��"�����# � �������� ��#
���������"� "���� #�� �� ��6�����6 ����&�� �� ����"� ����  ��&�# �����#�! �� %��� ��
#���6� "����# ,' %��#��$� ��*6*! ��"�! � ������! ��# ,��#�� ��&��6 ����� ��
���"��$� �� "��%��6 �� %����6* ��� �>�� ��! � ���6�� ��6�����6 ����&� �� � ���(��

3�9/7 "����# �  ��>������' M177!777 �� #���6� ��# ���� �$ ��� �$ ��� ���"��$� $��
���� ��> ������* ��� �������' ���"��$� ��� ��% �������;�# �� ,� ���6���# ��  ����"�
��� �+�� ���� $��� ��� %������ ��# %��#��$� #���6� ������ 1-89-2! 277@�*

• 
�"& �$ �#�+���� ���6�� � �"� $�� ��� ���(��F� ����� $�>�#9%��6 ���"��$�* �����
���"��$� ��� "�������' �����# %����� �%� ����� ���6��� ��"���# %����� ��� �������
��������  ������ �$ ��� ))�* ����� �%� ���6��� ��� ��� ����� �� ���� ��� ���6��
� �"�! "�����"� ���������"�! $��6��  ������6! ��# �����6� ��+��������� �$ ���

���(�������� 1-8! 277@�*

• 
�"& �$ � I��� ��$�����6J"� �,����' ���� ������ ��� ���(��F� �,����' �� +��"&�' ��$���
����"� ���� �� ���� ������� ��+���������* ��� ��$�����6 �� �  ��"�#��� ���� ��������

��$�����6 �$ ����"� ���� %������ ��6���� ,���6 ���� #�%�* ���� �����6� "� �"��'
"�������' �� ������# �� ��� 27!77796����� ��#��6����# �����6� ���& �3��� ��# ���
-7!77796����� �,���96����# �����6� ���& �����0���"��$� �""��������' ��� $����# $���
���"&� ���� #��% $��� ��� ��� �� ����"��� ��� "������ #�$�"���"'* 
���# �� "������

�������6 ������� ��+���������! ��� ���(�� ��+����� 87!777 6������ �$ $��� �����6�
"� �"��'*

• 
�"& �$ �#�+���� %���� ��  �'* ��� �>�����6 %���� ���� �����"��6 ��� ���� #��� ���
���� ���  �������! $��% �� ������ �� �""����#��� ��� #����# $��� ��+����# ��%

$���  ����"���� �'�����*

• 
�"& �$ �#�+���� ��  ��� �����* ��� "������ ���� #��� ���  ����#� �#�+���� � �"�
$�� �#������������ �$$�"��! ����� $�� ��������# #���  ��"�����6 �+�� ����! ��  ���

�"�����' � �"�! � $��6�� ���6��� �#������������ ��# �>��������� ����! �
,���&E�����,�' ����! �  �'��"�� $������ ����! �� � ��"&�� ����*

• 
�"& �$ �#�+����  ��&��6 $�� ,��� �������' �%��# ����"��� ��#  �������' �%��#
����"��� ����6 ��� $�"����'*

• 
�"& �$ �� �#�+���� %��� ��"&* ��� �>�����6 %��� ��"& �� ��� ����� �� �#�+�����'
�����"� 3�9/7 ���"��$�*

��� -.:/ 
��) A����� ���� �#����$��# ��� ���# $�� � ��% ���� �� �""����#��� ��#���

���"��$� �B�"�,� 2778�* 
�6�����6 �� -..2! ��� ���(������� ��>9���� ���� ��� "����������'
�#����$��# � ��% ���� �� � "� ���� "������"����  ��?�"� �B�"�,� 2778�*

��� �7*3,*1-2,�	

��� �"� � �$ ���� 	� �� ������# �� ��������6 ��� �$$�"�� �$ "������"���� ��# � ������� �$ �

��% ���� �� ��� $����%��6 ������������� ������"��< ���# ���! ��� +�����'! �����! 6����6'
��# �����! %���� ������"��! ,����6�"�� ������"��! ���������# ��# ��#��6���# � �"���!
��"���"�����"�! ������������� ?����"� ��#  ����"���� �$ "���#���! ��$������"���� ��#
��;��#��� ��������� ��# %�����* ��������� "��������� ��# ��"��#��' �� �"�� ����"����#
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%���  ���!  ������! ��# �������,�' $�������,�� $�����  ��?�"�� ��� ���� ����';�# �� �,7-(*&
���� �$ ���� #�"�����

���� 	�  ����#�� � "�� ������� ����'��� �$ ��� $����%��6 ������������<

����������� -< ���$����# �"���� ����������� 9 �� ������ ��� ��� ���# �"���� ��
�#����$��# �� ��"���� 2*7 �� ���� ��� ��+��������� �$ ��� ���(��*

����������� 2< �� �"���� 9 )������� %��� �>�����6 ���� ��# � �������� �� "�������'

"��#�"��# ��# #� ��� �� ������ ��� ��� ���# �"����*

� #������# #��"�� ���� �$ ��� ���$����# �"���� ����������� ��  ����#�# �� �,7-(*& ���* �
#��"�� ���� �$ ����������� 2 ���� �� �"���� ������������! �� %��� �� #��"�� ����� �$
������������ ���������# $��� #������# ���#'! ��  ����#�# �� �,7-(*&���*

���� 	� ���� "����#��� ��� "��������� �$$�"�� �$ ���� ��� ���# �"���� ��#  ���!  ������! ��#
�������,�' $�������,�� �"����� %����� ��� ��6���*

�� � �"�$��# ��#�� �������� 	������������ ����"' �"� ��	��� �$ -./. �12 3*�* )�#� G3�)H

142- �� ��+*� ��# )���"�� �$ 	������������ 5�����' �)	5� ��6�������� �17 )�#� �$ ��#����
(�6�������� �)�(� -8779-87:�! � �������' "���9,���$�� ����'��� �� ��� ��+����# ��  ��� �$
��� 	�* ��� ��� ���# �"���� ��# ��� ������������ ���� ,��� #����� �# ,���# �� �������'
�������6 ���#� ��# ������� ��+���������* �� ��"�! �� +����������� $����"��� ���������� ���

,���  ��$����# ��  ��� �$ ���� 	�* ��%����! �"�����" $�"���� ���� ������ �� ��"���"�����"
�� �"�� �� �������# �������' ������������� ��# ����� �������#��6 ��6���� �$ ��$����"� ���
�##�����# �� ���� #�"�����! �� ��+����# ��#�� �	��*

��� �,7(0(*&0-*<,�.4,

��� #�"����� �� ,� ��#� ,' ��� ���(�� ��# ��� ��
 �� %������! �����6 ��&��  ��������
������������� �$$�"�� ���� �""����! ��� ���(�������# "������"� � ��% ����* ��� ��
! %����
%��&��6 %��� ��� ���(��! ���������' %��� #�"�#� �$ ��� �"���� �� $��#�#*

��� �6</(7�&'*/',+,&-

�� � �"�$��# ��#�� �	�� ��# ��� �	�� �� ��������6 ��6��������  �����6���# ,' ��� )	5!
42 )�( /8-! ��# ��� 6��#��"�  ����#�# �� ��� ��
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 $��� %&& �
��(���	�� A������!  �,��"  ����"� ����� �� � ��6��$�"��� "�� ����� �$ ��� 	�  ��"��� ���

277/�* � ������6 �$ &�'  �,��"  ����"� ����� ������ $����%�<

• �� � ��� 277@! ��� ���(��  ����#�# � ,���$��6 �� ���  �� ���# ����  ��?�"� ��
)��' �$ ����&$��� )������������ ��# ���"�� )���� ��6�������� �� ��� 
��)* A�
=����# )* �����! ����$ �����"&'!  ����#�# � ,���$  ����������� �$ ���  �� ���#
 ��?�"� ��"��#��6 ��� ������' �$ ��� �>�����6 ����0��� ���# $�� � ��% ����0$�"��

�,��� ���  �� ���# ����0��# ����� �,������� ����"� ���# #�� �� ����"����6 ���
���� ��#  ����,�� �##������� ����� ��#�"���� �������� ���� ��� ,���6 "����#���#
�� ����"������ %��� ��� ��% ����* A� ����� ��� ���� ,��� ��������%�# ,' ���

����� B������ �� ����&$��� �2: B��� 277@� ���� 	33,&4(>��*

• �� -. B��' 277@! ��� )� ���� )�������' 	"�����" L ��#������� =����� ����
��������' �$ ����&$���  ����# � ���������� �� $���� �$ ��� ��% ����0�� 2@ B��'
277@! ��� ����&$��� ���� )���,�� �$ )�����"� ����������' ����# �� ��  ���

��� )� ���� )�������' 	"�����" L ��#������� =����� ���� ��������'F� ����������
�� $���� �$ ��� ��% ���� �� ��� 
��)*
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

• �� -4 ��6��� 277@! ��� ���(��  ����"� ���# �� � )��' �$ ����&$��� � �"���
A�����6 D��& ������� �� #��"��� ���  �� ���# ����  ��?�"� ��# ��� ��# ��

+�������� ��# "������� ,�$��� ��� )��' �$ ����&$��� A�'��! )������������! ��#
��� 6������  �,��"* ���  �,��" ������6 %�� ���# �� ����&$��� ��# �  ��>������'
-77  �� �� �����#�#* � ������' �$ ��� ������6 �� ��"��#�# �� 	33,&4(>�* ���
)��' �$ ����&$���  ����# � ���������� ��  �����6 ���  �� ���# ���� �� 2@ ��6���

277@*

• �� 2: �� ���,�� 277@! ��� ����&��� )����' ���"�� )����  ����# � ����������
%���� �� I$���' ��  ����J��� ���(��F� ��% ���� �� 
��)* ��� ����������
��"����6�� ���  ��?�"� �� �""�� �� ���� ��  ����,�� ���� 	33,&4(>��*

• ��� =��$� 	� %�� ��#� ������,�� $��  �,��" "������ ,��%��� -8 B�����' ��# -8
��,����' 277. $����%��6  �,��"����� �$ � ����"� �$ ������,����' �� ��� ����&$���
����� B������ ���� 	33,&4(>��* �� "������� %��� ��"����#*

��� ���(�� ��� "����#���# ��� ��������# =�= ����"' �� �����"�� ��#���� ��# ����&�
������� �#���# 2@ �"��,�� -...�! 	� -4-@8! ��#  �� =� ������� �$ =�$���� ������"����
�=�=�� 1@-7*72 �=�= ������"����� %��� ��#�����' (�"�6��;�# ���,���* ��� ���(�� %���
"��#�"� $����� "����������� %��� $�#�����' ��"�6��;�# ������ �����"�� ���,��* �����

�������� %��� ,� ������# ��  ����"� ��� �� ��� ��"���� -7/ ��# 	�  ��"��� �� �������6�
�������  �� 	� -472@* �,7-(*& ���� ����� ��� $�#�����' ��"�6��;�# ������ �����"��
���,�� ���� %��� ������# �� "������* ���� ���� �� ,���# �� ��"��� ���,�� "������������ �� ���

����6����# )������� (�����"�� A���6����� ���� ��)(A��* )� ��� �$ ������� ��,�����# ��
����� $�#�����' ��"�6��;�# ������ �����"�� ���,�� ��# ����� ��� ����� ��� ��"��#�# ��
	33,&4(> %* ��� ���(��  �� ���# � �������#�� $�� ��"��# �$ ������ �����"��
)����������� �$$���� #����6 ��� �	��  ��"��� ��# ��"��#�# ���� �������#�� ��

	33,&4(>%*

��! 	?,&75�.)-(7(3.-(*&

�� "��?��"���� %��� ���  �� ������� �$ ���� 	�! ��# �� "�� �' %��� �	��! %������
"����� ��#��"� %�� ���� �� ��#����! �����! ��# ��"�� �6��"��� %��� ?����#�"����� ���� "���#

 ����,�' ,� �$$�"��# ,' ���  �� ����* ���� "���#������� $��$���� ��� ��+��������� �$ 	� -24@2
��� ����#�# ,' 	� -21-/! ��# ��,��+�����' ��  �������# ,' 	� -4-42�! ���� ��+�����
��#���� �6��"��� �� "�� ����� %��� ��# "����#�� ����� $�#����! ����� ��# ��"�� ���%� ��

�� ��������6 � ��#����  �� ����* �� ���� "���������� ��� ������6��"' ��# �����6�����������
)���#������� $�� 	������������ �������6 ���)	��  ��"��� $�� ���� 	�*

�,7-(*&���� "������� � ���� �$ �6��"��� "����"��# ��6��#��6 ��� ��� ���# �"���� ��# ��'
��������� ������"�� �� �� ���� ��� 
��)* ����� �6��"��� ��"��#� ��� 3����# ������ ���'

)�� � �$ 	�6������ 9 
��������� =�����"� �3��)	�03����# ������ ���� ��# D��#��$� �����"�
�3��D��0��#���� �������� �#������������ 9 �������� (�6��� ��� ���� =������� ��# A�� ���
��� ���� =�����"� �$$�"� �����0 �����"&' 	������������ ��# ��,��" �����"���� )�,����0

�����"&' =� ������� �$ 	������������ �����"���� 9 =������� �$ D���� A���6�����! =�������
�$ D����! ��# =������� �$ ��� 5�����'0��# ��� �����"&' ������6� )���"�� ���)�! %��"� �� ���
�����"&' ����� �������" ������������ �$$�"� ������* =��� �� ��"�� � �"��� �$ � �"���
"��"���! ���������# ��# ��#��6���# � �"���! �����! %���� ������"��! "������� ������"��! ���

+�����'! ��# ����� #���  �������� �� ������������� ������"�� �� ���  �� ���# ���� ���� %���
��+�����#* ����� #��� %��� ���# �� #����� ��6 ���� 	�* )� ��� �$ ��� ��)	� "����� ��#��"�!
��"��#��6 ��� �� #��� ��+���� ������� ��# ��� ��"����# �6��"' ��� �����! ��� ��"��#�# ��
	33,&4(>%* ����� �6��"��� %��� ����  ����#�# %��� "� ��� �$ ��� =��$� 	� %��� �� %��

 �,��"�' "��"�����#*
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

��" �,?6/.-*)5�).+,@*)8

���� 	� ��� ,���  �� ���# ��#�� ���  ��������� �$! ��# �� �""��#��"� %���! ��� �	�� �$

-./. �12 3�) 142- �� ��+*�! ��� )	5 (�6�������� �� ��������6 ��� ���"�#���� ����������
�$ �	�� ���"* -872*. =��$�! $����! ��# ��  �������� ����������017 )�( ����� -8779-87:�!
��# 42 )�( /8- �	������������ ����'��� �$ ���' �"�����! ����� (����* �� �##�����! ���
#�"����� ��� ,���  �� ���# ��  ���"��,�# �� ��� �(���	�� A����� ���
 277/�*
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

��� ����������� �� ��� ��������	�����

��� ���(��  �� ���� �� "������"� ��# � ����� � ��% ���� ���� ��� %������ ��#� �$ ���


��) ���� �(?6),0� .&4��*

��� �)*3*0,4�*&0-)67-(*&

�� � �"�$��# �� ��� ���� == -4.7E.-  �� ���# ,' ��� ���(�� #���# 24 B�����' 2771

�������# -1 B�����' 2778�! ��� ���� %���# ��"��#�< ���6�� � �"� $�� �����'9%��6 ���"��$�
��������� 3�9/7 
��"& ��%&�! ��> ��98: ���%��� ��# $�>�#9%��6 ���"��$� ��%� )924 ���� ��
��# ��� )9-2 ������0 ��� �����0 ���� ��#  ���� �����0 �""�����' �+�� ����!
$�����,��E"��,����,�� ��# "��������# %���� ���#���6 �����6� �����0�������� ��$� ��  ���

�+�� ���� ��� E�����6�0��"&��E������E���%�� �����0� ,���& ����0�  �'��"�� $������
����0��# ���������� �������6 �����* ��� ���� "��"� � ����  ��� "�� ,� $���# �� 	33,&4(>
	* ��� $�"����' %���# ���� ��"��#� �� �������# ���"��$� �����6� ���6��0�������' ����"�� ��#

 �������' �%��# ����"��  ��&��6 �����0�""��� ���#�0� $��� ���"& "���������� ����0$���
�����6� ��# #�� �����6 �'����06����# ��  ��� �+�� ���� �����6� �����0���6�� ��#
 ��&��6 � ����0 �� ���"��$� %��� $�"����'0 ��>�%�'�0 ��# ���� ��6����6! ��������� ��#
���#�"� ��6* ���  �� ���# ���� �� ��"��#�# �� ���  �� ���# �� 27-4 �(�� A������'

)������"���� ,�#6��  ��� $�� M42 �������! ��# ��� "������  ��?�"� "��� �������� $�� ���
 �� ���# ���� �� M1@ �������* )������"���� �$ ��� $�"����' %���# �""�� ���� � �%�9'���
 ����#* ���  �� ���# ���� %���# ,� ��"���# �� �  ��>������' 47 �"��� �$ ���# �� ��� 
��)
��# �����$���! �� ��% �"+�������� �$ ���# %���# ,� ��+����#* 	���' "����������� �������

��������# 27 �"��� �$ ���# %���# ,� �$$�"��# ,�� ���(�� �##�# � -7 �"�� "������"����
,�$$��*

��� (��� ��� ���' A����� ���� $�� 
��) ���  �� ���# ������6 ��� �>�����6 ���� $�� ���

)��,���# ��  ��� A��������"� ��� �)�A�� �(L� 	�6�������6! 277/�* ��� ���6�  ���#
����"� ���  ��&��6 ��� ,����# ��� ���� %���# ,� ���# $�� � �� �����6� ��#
����"��E�+�� ����  ��&��6* ��� ��>�%�' �� ))� %���# ,� �������# ��# ��"�� �����# ���� �
������# ���# ���%��& $�� 
��)*

��� �)*A,7-,4�.7(/(-5�3,).-(*&

��� ���(��� ������ 22 �������' ���"��$� �� ��� 
��) ��������� 3�9/7�! ��> ��98:�! �%� )9
24�! ��# ��� )9-2�* � ����� �$ :@ ���"��$� ��� "�������' ,���# �� ��� 
��) ��# ��� ))�0

���� ����� ��"��#�� ��� 22 �������' ���"��$� ����# �,���* �����$���! ���(�� ���"��$�
�� ������ �  ��>������' 47  ��"��� �$ ����� ���"��$� �� ��� 
��)E))�* )������"���� ��#
� ������� �$ ��� ��% ���� %���# ��� "���6� ��� "�� ������� �$ �����'9 ��# $�>�#9%��6
���"��$� �� ��� ����! ��� %���# �� �� ��' %�' ����� �������6 ��������! ���� �"� ���! �� ��������

��$��'*

��� ���(����� -. �����'9%��6 ���"��$� ��������# �� ��� 
��)* ���� A��"� 277/ �� A��"�
277@! �  ��>������' 8!4@7 3�9/7 
��"&��%& ��# @17 ��98: ���%� � �������� ����#��6� ��
��&��$$�� �""����# �� ��� ���� �3��)���A! 277@�* )������"���� ��# � ������� �$ ��� ��%

���� %���# ��� "���6� ��� ������ �� �' �� �$ ������ �������' ���"��$� � ��������* ���
�#?�"��� ))� "��#�"�� �  ��>������' 41!277 � �������� �������' %��� �� �����6� �$ .1*/
� ��������  �� #�' �	33,&4(>��*

��� ���� ��� "������ �������;����� $�� ���� /@ $���9���� $�#���� ?�,� %��� �� ������  �'����
�$ M8*2 �������* ������� 177 ���(�����,��� %��& �� ����� �� ��� ���� �����6���� ���
�����* 3 �� 27 ��% $���9���� ?�,� %��� �� ������  �'���� ��"����� �$ M-*8 ������� %���# ,�
6�������# ���� ���� ,' ��� ��� ���# �"����* ��� ��% ?�,� %���# ,� $�� ���������"�E�� ���
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

�$ ���"��$� ��# $�� � ��������E�������6 �$  ����� �� ��� ���� �������� +����$�"������! ,�� ���
$��6�� �"���� �������6*
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

• ��� ���� �����# ,� ��"���# �� 
��) �� %����� � 279���� ��#��� �$ 
��) �� ����# ���
���# �� ����"���  ��������*

• 
��# �"+�������� "���� �����# ,� ������;�# �� ����#�#*

• ���� �����# ,� �����,�� $�� "������"���� �$ �� ���� %��� ������# �� �� "���������� ��
#����� ����*

• ��� ���� �����# ,� ��"���# ��"� ���� ��% ����� �� �"�� �� �������#��6 "����������

��*6*! ����#��"�� ��# �"������ ��� ������;�# �� ����#�#*

• ��� ���� �����# ,� ��"���# ��"� ����  �������� $�� $����� ��"���"����� ���� �$$9����!
�#?�"��� ���# ��� "���6��� �� ������;�# �� ����#�#*

• ��� ���� �����# ,� ��"���# ��"� ���� ��� ���$$�" ��# 6����# ����� �������� �""��� ��

���#��'  ����#�# ��#E�� ������,��*

• ��� ���� �����# ,� ��"���# ��"� ���� �� �"�� �� �>�����6 �������6! � �������! ��#
���������"� �"�������� ��� ������;�# �� ����#�#*

• ��� ���� �����# ,� ��"���# ��"� ���� �� �"�� �� ��� ������� ��# "�������
����������� ��� ������;�# �� ����#�#*

• ��� ���� �����# ,� ��"���# �� � ���� %��� �� �>����! �����,�� ���$���# "� �,�� �$
��  �����6 ���(��F� $�>�#9%��6 ��# �����'9%��6 ���"��$�*

��� �'./6.-,4	/-,)&.-(',0

����� 	/-,)&.-(',���),1,)),4	7-(*&	/-,)&.-(',

)������"���� ��# � ������� �$ ���  �� ���# ���� �� ��� 
��) �� #��"��,�# �� �,7-(*&���

��� ,��� #��������# ,' ��� ���(���� ,� ��� ���$����# �"���� �����������* ���� �����������
����� ��� �$ ��� I�������,��J�"������6 "������� %������ �#����� �� �"�� �� ��6���6 ��#E��
����"� ���# �"����� �� ��� 
��) �� �� ��� �����������* ����������� - �� ��� ���(��F�
���$����# ����������� $�� ��� $����%��6 �������<

�� ��% ���# �"+�������� �� ��"�����' �� ��� 
��) �� �%��# ,' ��� �����"&' =� ������� �$
A������' �$$���� �=A��* �����$���! �"+�������� �� ����� "���� ��� ����#�#* ��� ��"����� �� ���
%������  ��� �$ ��� 
��) #��� ���  ������ ��6��$�"��� "������"��,����' "��"���� �� ���6 ��
,��� ����6�����  ��"��"�� ��� �� �������# �� ����6� ����� %����*


' ����"����6 ��� ���� �  ��>������' � ���� �%�' $��� ��� �>�����6 ���� �� ��� %������
 ��� �$ 
��) ��# "���6��6 $��6��  ����! ���"��$� ����� %���# ,� #��������# $�� ����#������
���6�,�����#� �� ��� ����� ��# ��� D�����#6� 	��������' �"����* ��� 3����# ������ ���'

)����� $�� ������ ��������� ��# ������������ A�#�"��� �3��)���A� �#����$��# �� ���
�����"&' �����%�#� � ��������� ����� A���6����� ���� ����A�! B��' 277@� ���� #�� ��
��� ��% �����6� ���,�� �$ ���(��#���' $��6��� �� ��� 
��) ����! ����� K��� �� ��# �����
K��� ��� "������� #� ��� �>���# ,�'��# ��� ���� �#* 	��� ���$���6 �� ��� ��% ���� ��"�����!

���� ���������� %���# ��� "���6�*


' ��"����6 ��� ��% ���� �� ��� %������  ��� �$ 
��)! ��� ���(�����  ����#�# � ,�$$��
,��%��� ��� ���� ��# ����#������ #����� ���� �""�����6 �� ��� ����� ��# ���� �$ ��� 
��)

���� �(?6),��* ��� ������ D��#��$� )�����  ����#�� � ,�$$�� �� ��� %��� ���� %���# ��� ,�
��"���"��# ,' $����� ����#������ �� "�����"��� #����� ���� ��# �� ��� ����� ��#� �$ ���
���� �� ��� ))�*

A������' ��� � �������� ,' ��� ���(�� %���# "������� �� �� ������ �  ��>������' 47

 ��"��� �$ ��� ��� � �������� ���� ��� ))�E
��)* 
��) �� �""����# ,' ��?��  �,��" ���#�
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

�3� -2@ ��# 3� /7�* ����� ��?�� ���#�  ����#� �""��� $�� �� ��'��� $�� %��& ��#
6��������� �$$�"���� �� ����� �$ ����6��"' �� #�������* D����� ��� 
��)! ����� �� �

"����"��� ���#  ����#��6 �""��� �� ��� �#������������ "��� �$ ��� $�"����'*

D��� ��� ��"����� ���� ��� "����� �$ ��� �����! �������� � �������� $��� ��� 
��) "�� ���"�
��� ��?����' �$ ��� ����� %����� ��� ���� $��6�� ���� ��# ��� ������ ����� %����� �%� �����
$��6�� ����* ��� ���6�� ���$� �$ ��� ���� %����� ��� 
��) %���# ���� �� �$$�"� �� "������

����6��"' �� #������� ��� ���� �����*

D��� ��� ��% ���� ,���6 "������"��# �� 
��)! �� �"�� �� �>�����6 �������6! � �������! ��#
���������"� �"�������� %���# ,� �������* �� ��6����� �� �"�� ��� ����"� ���# #����6
"������"���� �� �>�����6 �"�������� %���# "������� ���$$�"��#* 	+�� ���� �����$�� "����

%���# ,� ��#����� �� ���' � ����� #�����"� �� ������ ��� �>�����6 ���� ��# ���  �� ���#
����* 	� ��'���! %�� ����  �������' �� ����,' ����&��� )����' ��  ��>������' :7  ��"����!
%���# ��� ���� "���6�� �� "�������6  ������� �� ,� ��+����# �� ����"��� �� "�������

%��&��6 �� ��� ��% ����*

����� 	/-,)&.-(',���*	7-(*&	/-,)&.-(',

�� ��+����# ��#�� �	��! )	5 ��6��������! ��# 42 )�( /8-! ����������� 2 �� �������# �� ����
	� $�� "�� ������� ����'���0����������� 2 ������ �� � ,��"����& �6����� %��"� ���

 �������� �� �"�� �$ ��� ��� ���# �"���� "�� ,� ��������#* ��� �� �"���� ����������� �� ���
���' ����������� �� ��� ��� ���# �"���� "����#���# �� #� �� %����� ���� 	�* 3�#��
����������� 2! ��� ���(�� %���# "������� � ������6 ��� �>�����6 ����! ��"��#��6 ���"��$�!

� ��������! ��# ���������"� �"�������� �� "�������' "��#�"��#! ��# %���# ��� �� ������ ���
��� ���# �"����* ��� ���(�� %���# "������� �>������ �����6� �$ ��� �>�����6 $���� �$
�������� 3�9/7� ��# ��> ��98:�* ��� ����� $�>�# %��6 ���"��$� %���# "������� �� $�' ��� �$
))� ��# "��#�"�  ������6! $��6�� � ��������! ��# ���������"� $��� ��� �����# ���6��� ��

��� ������� �������� ����* ����"���� �$ ��� ��9�"���� ����������� %���# �#������' �� �"�
��� ������� �������' ���#����� ��# ��� ��#���� ��# ����� �������� ���� ��� ���(����  ����
#�� �� #�$�"���"��� �� ��� �>�����6 ���� �� ����# �� �,7-(*&���*

��� 	/-,)&.-(',0�/(+(&.-,4�)*+ �6)-2,)�*&0(4,).-(*&

��> ������������ %��� ���������# $��� $������ "����#�������* 	�"� �� #��"����# ,���%*

����� �,&*'.-,.&4�>3.&4		�� .-�6)),&-
*7.-(*&

(��������6 ��# �> ��#��6 ��� �>�����6 ���� %�� "����#���# ,�� ���������# #�� ��

������������� ��# ��"����� "��"����* �  ��?�"�  ������6 #���6� "�������� ��?�"��#
���������6 ��� �>�����6 ���� ��# ��"�����#�# ��� ���$����# �"���� ����������� �B�"�,�
2778�*

	> ��#��6 ��� �>�����6 ���� %���#  ������ "������"��,����' "��"���� #�� �� �������������

"����������* � �"�$�"���'! � ���&���� ?��� �� ��� ���� �$ ��� "������ ����  ��&��6 ��� ��#
#����%�' ����6�� ��� ��?����' �$ ����� %���� ����$$ �� ��� 
��)* ���� ���&����! ����6
%��� � ��% ���� $������ �� ��� ���� ��# ���������! %���# ���# �� ,�  �������# ��#  ����"��#

$��� 6��#��6 ��# #����� ���� ��  ������ ��� �> ������ �$ ��� ���&���� �� "������� �$ ��%
���&�����* �� ��� ����� ��#� �$ ��� ���� �� �� ������������ ������! %��"� ��"����� #�����6�
$��� ��� ���6�,����6 ����#������ #����� ����* ���� ������ ��� �> ���# ��������� ��#
����� "����"�������"�* A���� ���&����� "���������' #����� �� ���� ����* �����

"������"��,����' "��"���� �������' ����� ��� "������ ����F� �> ������  ����,�������*

� ��������#E�> ��#�# ���� �� ��� "������ ��"����� %���# ��� �� ���� ������ �,��������� �$
���"��$� ��>���6 �� ��� ))� ���%�' �� ����6 ��� ���%�' $�� ��&��$$� ��# ���#��6� �$
���(��F� $�>�#9%��6 ���"��$�* �$ ��� ���� �������# �� ��� "������ ��"����� ��# ���6��
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

� �"� %�� �##�# $�� ��� $�>�#9%��6 ���"��$�! ���(�� %���# ,� ��+����# �� ��� � ���6
��>�%�' ��  ����#� $�>�#9%��6 �""��� �� ��� ))� ���%�'* ��� �>�����6 ��>�%�' "������� ��

��96��#� "������6 �$ ��� ���� 
��) ����9%��� "����"���* � ���$$�" ��6�� ��#E�� 6����6 %���#
,� ���#�# �� �� ���� ��$��' $�� $�>�#9%��6 ���"��$� "������6 ��� ���#%�'* ������������'! �
��>�%�' ,' ��� %���# ,� ���#�# �� ��������� ��� ���#%�' "������6* ��� �>�����6 ��>�%�'
���� %���# ��+���� ��#�$�"������ �� ��� ��"����' $��"� �� ����% $�>�# %��6 �""��� �� ��� ����

$�� ���������"�*

� ���������� ��#E�� �> ������ �$ ��� ���� %���# ���� �����9���� ��6����� �� �"�� ��
���� �������6! � �������! ��# ���������"� �"�������� #�� �� "������"���� �"��������
�����$����6 %��� � �������� ��# ���������"�* ��� ����� �������! ���� ����������� %��

���������# $��� $������ "����#�������*  

����� �*&0-)67-(*&*1�,@ 		�� .-	&*-2,)
*7.-(*&*&-2,%�
�

��� ���(�� "����#���# ����� ����������� ����� �� ��� 
��) $�� ��"����6 � ��% ����*


�"������ ��������� �$ ��� �>�����6 ���� %��� ���������# $��� $������ "����#������� �� ��%
����� �� �"�� �� �������#��6 ����#������ "���������� ��# �"����� %���# ,� ��"�����#* ����!
���  �������� $�� $����� ��"���"����� ���� �$$9����! �#?�"��� ���# ��� "���6��� %���# ��� ,�
������;�# �� ����#�# �� ������� ��% ������6 #����� ����� ���  �����# $�� ���� ��� �����

,���#��' �$ ��� 
��)* 
����� �� �� ,�$$�� $�� �� ���� %���# �>���* ����� �$ ��� �>�����6
���� �� $���' #����� �# ��# %���# ��� ,� �����,�� $�� �� ����* �����%��� �$ ��� �>�����6
���� � ������ ��#  ��# %���#  ��"� #����� ���� "���������� �� � ��% ����*

����� �*&0-)67-(*&*1�,@ 		�� .-�-2,)
*7.-(*&0(&9,&-6785

��� ���(��"����#���# $��� ����������� ����� �����#� �$ 
��) $�� � ��% ����*

������� %/6,?).00	()1(,/4(&
,>(&?-*&

��� ���(�� �>�����# 
���6���� ��� ��� �� �����%��� ��'���� )����' �� �  ��������

����������� ����* 
���6���� ��� ��� �� �  ��>������' 24 ����� $��� 
��)* ��� ���� %���#
,� ��"���# �#?�"��� �� (��%�' 7:E2/! %��"� ��  �� ���# �� ,� ���6�����# $��� 4!877 $���
�� 8!777 $��� ,' ��� 
���6���� ��� ��� ��������'* ��� ���(��%���# ,� ��+����# �� �����
 �� ���' $��� ��� ��� ��� ��������'*

��� 
���6���� ���$���# ��"����� %�� ���������# $�� $������ "����#������� #�� �� ��"����������
��6��#��6 �  ����� �$ ��� �> ��#�# 
���6���� ��� ��� 
�'��� ����* 
�"�� ���6�,�����#
����"������� ��� "����#����6 ��%����� "��"�����6 ��� 
���6���� ��� ��� 
�'��� ����* ���


���6���� ��� ��� ��������' ���� ����� ���#� �� �"+����  �� ���' �� ���6���� (��%�' 7:E2/*
���  �� ���' �%��� %��� �  ��>������' --8 �"��� �$ ���# �� ��� ��� ��� �> ������ ���� ���
��$���# �� ���� ��� ���# �� ��� 
���6���� ��� ��� ��������'* �� �##�����! ���  �������� �>����
���� ��� ����  �� ���# ��"����� %���# ���# �� ,� ���$��# �� ����# � $�����  �����# ���6��

8-.- )���� ���� A�������*

��6��$�"��� "�������' "��"��� �>���� �� 
���6���� ��� ��� 6��%��* ����� �� �"�� $���
�>�����6 ���"��$� ���$$�" ���� ,��� � ����"� �$ "��������� �� ���6�,�����#� �������#��6 ���

��� ���* ��� ����� �������! �� ���� �� 
���6���� ��� ��� %�� ���������# $��� $������
"����#�������*

������� %/6,?).00�-.-(*&(&
,>(&?-*&

��� 
���6���� ������� �� ��"���# �� ��'���� )����' ?��� �����#� ��� )��' �$ 
�>��6���* �� %��

���6�����' "�����# ��  ��� �$ � ��  �' ���%��& $�� ��� 3*�* ���' �� ��� "�����'  �� ���# $��
D���# D�� ��* � $����� $�>�#9%��6 6���� ���%�' �>���� �� ����* �� -..8! ��� $�"����' %��
�����$����# �� ��� ����� ��  ��� �$ ��� ���'F� 
��� (����6����� ��# )������ �
(�)�
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

���6���* 
���6���� ������� �� �  ��>������' 4. ����� $��� 
��)* ��� 3����# ������
�������� ��# A������ )�����# ��A)�A� �� ����������! ���,��� �������� "�����"���� %��

�� ��� � ������# ���,�� �$ �����'9%��6 ���"��$� �� 
���6���� �������*

��� 
���6���� ������� %�� ���������# $��� $������ "����#������� #�� �� ��� ��"& �$ ��
���$���# "� �,�� �$ ��  �����6 ��� ���(��F� $�>�#9%��6 ���"��$�* 
�"����6 �� ���� ��

���6���� ������� %���# ��+���� � ������6 � ��� ���(�� $�>�#9%��6 ��# �����'9%��6

��������* 	��� �$ �� ���$���# %�� �##�# �� 
���6���� �������! "������"��,����' ������ %���#
�>��� $�� ��� ����* � $����� ��>�%�' %���# �� �"� � �����"&' ����� �������� )�,����
������ �����������E������ ,��&��6  ��?�"�* �� �������"  ����# ��"������6�"�� ����
�-8��248�! %��"� �� ���6�,�� $�� ������6 �� ��� �������� (�6����� �$ �������" ���"��! �� %�����

��� $��� ���� �$ ���  �� ���# ���� ��"�����* � $�������� $���#����� ��# � %��� ���� ,���
�#����$��#* ��  ��� �$ � �������#�� �$ �6�������! � "������� �>���� ��  ������� ��#
�������� ��� ��"������6�"�� ���� �3��A)! -..8�* �� "����������� %��� ��� �����"&' ������6�

)���"�� ���)�! %��"� �� ��� ����� �������" ������������ �$$�"� ������! � ����� ���
��"������6�"�� ����6����� %���# ���# �� ,� ��#����&�� $�� ���� ���� �� ,� ���# $�� ��� ����*
�����$���! ���� ����������� %�� ���������# $��� $������ "����#������� ,�"���� �$ ��� ��"& �$
�� ���$���# ��#  �������� �� �"�� �� � ������ �����������E,��&��6  ��?�"� ��# ��

��"������6�"�� ����*

������� �7*--�*6&-5B�.)02.//�(,/4(&
,*)?,-*@&

��� ���(�� "����#���# ��"����6 ��� ��% ���� �� ��� �"��� )����'EA������� ����# ���� �$

����6���%�* A������� ����# �� �  ��>������' 4- ����� ���� �$ 
��)* A������� ����# ��� �
���6�� 8!8779$��� ���%�'* ��>�'9��� ���"��$� ��� ,���# �� A������� ����# %��� �� �����6� �$
/1 $��6�� � �������� #���'* �� ���� ��"�����! ��� ���(��%���# ,� ��+����# �� �����  �� ���'
$��� ��� ��� ��� 
���#*

�������#��6 ����#���� �> �����"� ������ ���"��$� ����� �� �"�� #�� �� ��� ��% ���,�� �$ #���'
$��6���! ��� ��� ���F� ����� ������6! ��# �������#��6 ������� ���� ,�$$���E,��"&� ���� �����
�� �"��* ��% ����#������ #����� ���� ��  �� ���# �#?�"��� �� ��� ���$���#* �����
��"���"����� ������ %���# ,� ����"� ���# �$ ���(�� ���"��$� ��� A������� ����#* =�� ��

 �������� ����� �� �"��! ���� ����������� %�� ���������# $��� $������ "����#�������*

������� 
*4+.&	)+5	()�(,/4(&�*)-9&*>

��#��� ���' ��� ����# �� ��"���# - ���� %��� �$ ���� ���> ��# �  ��>������' :7 ����� $���


��)* ��#��� ���' ��� ����# ��� 4 ���%�'� ��# 2@ ���"��$� ,���# �� ��� $���# ��"��#��6 :
� �"�� ����"� ����* =�� �� ��� ��6� ������ �$ )9-47 �������6! ��� ��� $���# �����6�� /87
#���' � ��������* ���(�� ��� � �������� %���# ���' ��+���� � ������� "���6� �� �>�����6
��� ������������ )�� ���,����' 3�� K��� ���)3K�* ����� �� �"�� �� ���� ��"����� %���# ,�

�������*

��#��� ���' ��� ����#! ��%����! %���#  ��"� ������ ������"����� �� ���� 6��%�� #�� ��
�>�����6 ��$������"���� ��# ��� �""�#��� ��������� K��� �������#��6 ��� �>�����6 ���%�'�*

��� #�����"� $��� 
��) ���� %���# ��+���� ��� ����"����� �$  ��������* ��� ����� �������!
��#��� ���' ��� ����# %�� ���������# $��� $������ "����#�������*
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

��� 	������������������

���� ��"���� � �"�$�"���' #��"��,�� "������ ,������� "��#������ %����� ���  �� ���# ����

��"����� ��# ��"����' ���� �(?6),0� .&4��! %��� �� ����� �� ����� ������"��  ���������'
�� �"��# ,' ��� ���$����# �"���� �����������* �,7-(*&���! 	������������ )����+���"��!
�#����$���  �������� #���"�! ��#���"�! ��# "��������� �$$�"�� �$ ��� �#����$��#  ��?�"�

������������ �� ��"� �$ ��� ����� �����  �������# �� ���� ��"����*

��� �)*A,7-	),.�,07)(3-(*&

��� 4@49�"�� 
��) �� ��"���# �� � ����9��,�� ������6 �  ��>������' -*8 ����� %��� ���

����� )� ���� 
���#��6 �� ����&$���! 27 ����� �����%��� �$ 
�>��6���! 44 ����� ���� �$

���������! ��# @7 ����� ����� �$ )��"������! ����* ���  �����' ���� �""��� �� $��� 3�
��6�%�' -2@ �3� -2@�* ���� 6��� �� �����# $���9����* ��� ���� "�� ���� ,� �""����# $���
3� ��6�%�' /7 �3� /7�! ������6� ���� �""���  ���� �� ���' ���# $�� ����6��"���*

��� 
��)  �� ���' �� �������#�# %��� � ��>���� �$ #����� �# ����� ��# � �� ���# �� �
������� �����* (�����6 �����  ����#� � $����%��& $�� ��� ������� $������� �$ ��� ���� ������� ��
���� �$ ��� �����"&' 
���6���� (�6���* D���� � ��?����' �$ ���  �� ���' �� ��� ���� ��

#����� �#! ��� ��������6 ���� �� � �� 6�������# %��� � ���#�" �����* ����� �$ %��#���#�
���� #����� �# �#?�"��� �� �>�����6 "���&�* ���  �� ���# ���� %���# ,� ��"���# ��
�  ��>������' 47 �"��� �$ ���# �� ��� %������  ������ �$ ��� 
��) ���� �(?6),��*

���  ��?�"� ���� �� "����"����;�# ,' � ��� ����� "������ ��6��� %��� ��� ��# ����#

������� ��# "��# %������* B��' ���#� �� ,� ��� %������ ����� �$ ��� '��� %��� ��
�����6� ��6� ��# ��% ��� �������� �$ :@*@ #�6���� ���������� �P�� ��# /4*. P�
��� �"�����'* B�����' �� ��� "������ ����� �$ ��� '��� %��� �����6� ��6� ��# ��%
��� �������� �$ 1-*@ P� ��# 22*7 P� ��� �"�����'* A��� ������  ��"� ������� $�� ��� ���� ��

12*@8 ��"��� %��� � ���� ����� �$ :*/ ��"��� �$ ���%$��� ������������� (�6����� )������
)����� ��	())! 277@�*

��� 
.&4�0,


��# ��� ��"��#�� ������� "��#������ �� �����9��#�$��# "��#������ ��# �"�������� �""�����6
�� �  ����"���� ��"�����* �����9��#�$��# ���# ��� "���6����� ��"��#� ����#������!
"�����"���! ��#�������! ����� ��������! "������"������! ���������! �6��"�������! �������������!

��"���������! ��# ����� #����� �# ��� �����* A���6�����  ���� ��# ;����6 ��6��������
#�������� ��� �' � ��# �>���� �$ ���# ��� ����%�,�� �� � �"�$�" ����� ��# ��� �$��� �����#�#
��  ����"� � �"����' #���6����# �� ��������������' ��������� �����*

����� �(0-*)(7./.&4�6)),&-
.&4�0,

��� ������� ���� �$ ��� 
��) %�� ����,�����# �� ��� ����' -.87� �� "��?��"���� %��� ���
)�����%����� �$ �����"&'F� #����� ���� �$ ��� �#?�����6 )� ���� )��' ��� ��� �))��* ��
��� ���� �$ ��� ��� ���F� ������� #����� ����! � ����� �$ 44 �"��� %��� #�����# ,' ���
)�����%����� �� ��� =A� $�� ��� "������"���� �$ �������� ����# $�"�������* ���"� �����

����' #�'�! ��� 
��) ��� ����#��' �> ��#�#* ��� D��  ���%��� ���$ )����� %�� �"+����#
,��� �� � ��"�����'  ��� �$ ��� ��� ���F� ��$��' ;��� ��# $�� ��� #����� ����  ��������*

��� ������ 
��) ���� �� "�������' $��"�# %���  �������� ��# ����"���� �""��� ������"��# �� �

���6��! �����# ������"� 6��� �� A�������� ���&%�' �$$ 3� -2@ ���� �(?6),��* ��� ����
����� �$ ��� �>�����6 ���� ������ � ������' �$ �������6! ��6����"��! �#������������ ��#
���������"� ��  ��� �"��������* ��� D������ ����! � ���� ���# �� #��"��,� ���  ��"�� �$
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

���# ���� $������' %�� ��� D��  ���%��� ���$ )�����! %�� �����# �� ,� � 6��# ��"����� $�� �
��% �����'! ,������! ����>! ,�����"! ��# ����"�� ������6 ��# � $����� ��"����� $�� ��� 6��%��

�$ ���������"� $�"�������* ����� ���� "��������6 ��� $����� 6��$ "����� "��, ����� �� �����

��)  �������� $��"�����! ��� "������"���� �$ �#?�����6 �����6� ,���#��6�! ��# ���
"������"���� ��#  ����6 �$ ��� "����"���6 ���# �� ����� $�"������� $��� ��� 	������ ���� �$

��)! �� #��� ����� ��� ,��� ������ #����� ���� �$ ��� D������ ����*

��� ���$����# �"���� ����������� %���# �""�� �� ��� $����� 6��$ "�����* ��� ���� �� 6����'
%��� � $�% �"������# ����� ���� �(?6),	�*

 

�2*-*?).32%��)*3*0,4		�� 0(-,1.7(&?&*)-2�

����� �6))*6&4(&?
.&4�0,

��� 
��) �� ,���#�# �� ��� ����� ��# ���� ,' ����#������  �� ���'! �� ��� %��� ,' ���
�����"&' =� ������� �$ ���� ��# D��#��$� (�����"�� ��=�D(� ������ D��#��$� 	#�"�����

)����� ��# ���� ���� ������� D��#��$� )������! ��# �� ��� ����� ,' ��� ))� ���� �(?6),
��* ��� �=�D( ���# ��# ))�  ����#� � ,�$$�� $��� ��� ��"���"����� �$ ����#������ ��#
"�����"��� #����� ���� ����6 ��� %������ ��# �������� ,��#�� �$ ��� 
��)*

��� -429�"�� �=D�( ������ D��#��$� )����� "�� ��> ��"��#�� �%� $�����6 ��&�� %��� ��

�""����,��  ��� ��# � ���#�#  �"��" ���� %��� 6����� ��# ��������* ��� ������ D��#��$� )�����
 ����#�� ,��� ��#��� ��# ���#��� �"�������� ��# %��&��� �* �� ��"��#�� ������! � #��6��$�'
����� ��# ������� ������  ���� 6��#��� ��=D�(! 277@��* �  ��>������' .@!777  �� ��
����� ��� ������ D��#��$� )����� �������'*

��� 4889�"�� ))� �� �  �,��" ��� ��� ��� ���� �� �%��# ,' ��� )�����%����� �$ �����"&'
��# � �����# ,' ��� �����"&' ����� �������� )�,����* ����6 %��� � 8!.779$��� ���6��
���%�'! ��� ))� ��� ��� $���9�����"� $�>�#9,���# � ������ ��
�� ��# �� ���"��$�

���������"� ��� ������"&' ))�! 277@�*

��� D�����#6� 	��������' �"���� �� ��"���# �� =���� �����%� (��# �  ��>������' -*4 �����
����� �$ ���  �� ���# ���� �� ��� )���������� ���6�,�����# ���� �(?6),��* D�����#6�
	��������' �"���� � ���# �� ��6��� 2771 ��# �� ,���� �� 27 �"���* �  ��>������' 187

���#���� �����# ��� �"����*

�  ��>������' ��� "���"��� �""�� ����6 3� /7! 3� -2@ ��# =���� �����%� (��# %����� ���
��"����' �$ ���  ��?�"� ����*
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

��� 	() 6./(-5

����� 	+<(,&-	() 6./(-5

��� 3�	�� �� ��� ������� ��6������' �6��"' $�� ��� +�����' �����6���� ��� 3����# ������*
��#���� ��� +�����' ��+��������� ��� ��� $���� �� ��� )���� ��� �"� �)��� �$ -.@7 �12 3�)
Q@17- �����*�! �� ����#�#! ��# �� ��������6 ��6��������* ����� ��� �$ ��� )��! ��
����#�#!  ����#�� $�� ��6������� �$ -:: � �"�$�"���' �����# ��;��#��� ���  ��������� ������*

	������� ����#��#� ���� ,��� #����� �# $�� ����"�� ���� ���� ����! ,�� �� ��,���� ���
+�����' ����#��#� ���� ,��� #����� �#* ���  �����' ��6������' ��������' $�� ��� +�����' ��
����&��� )����'! �����"&' �� ��� 
���6���� ���������� ��� 5�����' )������ (�6���*

��� ��,���� ��� +�����' �� �� ���� "�� ,� "����"����;�# �� ����� �$ %������ �� ��� ��
"�� ���� %��� ���  �����' ��# ��"��#��' �������� ��,���� ��� 5�����' ����#��#� ����5��
$�� ��>  ���"� ��  ���������! "����# I"�������  ���������J< )��,�� ����>�#� �)��0
��# ��,�0
�����6�� �>�#�� ���>�0�;��� ��4�0�����"����� ������ ��A�! #���#�# ���� �%� ��;� "������

�����#'����" ��;� ���� ���� �� �+��� �� -7 ��"�������� ��A9-7� ��# ���� ���� �� �+��� ��
2*8 ��"�������� ��A92*8�0��# ���$�� #��>�#� ���2�*

��� ������� )��$�����' ��������� �$ ��� )�� �$ -.@7 �12 3�) @17- ��� ����017 )�( �����

879:@� ��"���� -@/�"�! ��"��#��6 ��� 3�	��F� �� ����������� ��"������! ��� �������
)��$�����' (��� �17 )�( ���� 8-! ��, ��� D�!  ����,��� ��� ��#���� ���������� $���
"��#�"���6! ��  �����6 �� �  �����6 ��' �"����� ���� #� ��� "��$��� �� �� 3�	��9�  ����#
����� �� ����������� ���� �����* � ��� �� � �����N� ���$9�������# ,��� ���� $�� �"������6 ��#

����������6 "�� ����"� %��� ��� 6���� �$ ��� )��* ��#���� �6��"��� ��� ��+����# ��
 �� ��� %������ )��$�����' =������������� $�� ��#���� �"����� �� �� �$$�"���6 ���5� ���9
���������� ����� �� ���������"� ����� %��� ��� ����� #���"� ��# ��#���"� ��������� �$ ���9
����������  ��������� ��� �����  ��"������� �>"��# � �"�$��# ��������#�*

��� +�����' %����� ����&��� )����' �� I�� ����������J$�� ��� ���5� "�������  ��������� �3�	��!
277@��* �� ����&��� )����' �� �� ���������� %��� ��� ���5�! ���  ��"�#���� ��+��������� �$
��� ������� )��$�����' ��������� �$ ��� )�� #� ��� �  �' �� ��� ��� ���# �"���� ��# ��

)��$�����' =������������ �� ��+����#*

����� �>(0-(&?�+(00(*&0�*6)7,0.&4�,)+(-0

��� ����� C � ������6 ������ ���6��� ��#�� 17 )�( @7 ��+����� ����"�� ���� ���� ���
#�$������� �$ � I��?�� ����"�J�$ "�������  ��������� �� ���� �� �  �' $�� ��# �,���� � ����� C

� ������6  �����* � ��?�� ����"� �$ ���� �� � ����"� ���� ��� ���  �������� �� ���� ����
���� -7 ����  �� '��� �� '� �$ ��' ��#���#��� ��� �� 28 � ' �$ ��' "��,������� �$ ����*
��� #�$������� �$ ��?�� ����"� $�� "�������  ��������� �� #� ��#��� �� ��� ��� +�����'

���������� ������ �$ ��� ��6��� %���� ��� ����"� �� ��"���# ��*�*! ����� ���� ��� ��
���������� �� ���9���������� %��� ��� ���5��* A�?�� ����"�� ��� ����� %��� ���  ��������
�� ���� ���� ���� -77 � ' �$ ��' "�������  �������� �� �� ���������� ���� �� ��%�� ������ ��
������� "�����$�"������ �$ ���9���������� ����6����! ��#�����! �������! ������! ��#

�>������*

����� C � ������6 ������� ���� ,��� �����# �� �  ��>������' $��� ��#������� ����"�� ��
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���#! �� ����� ���#! ,�� ��� ��,�� ,����9� ���# �� %�����* ����� $������# ��� ��� ����
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�""� ��,�� $�����6 �����#�* �� 6������!  ���� $������#� ���� �� �#�+���� ��#
#� ��#�,�� %���� ��  �' $���  ��"� ������� �� ����6�����! � $�����,�� ��� ������� ��#
6��%��6 ������! �""� ��,�� �"�#��' �� ��&������'! �""� ��,�� ���� ��# ��#��� "������! ��#
$�% �� �� ��"&�* ���' ���  �����,�� �� %���� ��# ���* ����� $������#� ��� ��� �>"�������'

���#�,�� �� ��������# %��� %���� $�� � ���6  ����# �$ ����! ��# ���' ������ #� ��� $���#
$��+�����' �� ���  ����"��# $��� $���#��6* ��� �()� #��������# ���� ����� �� ��  ���� ��#
���+�� $������# ��"���# �� ���  ��?�"� ���� ���� 	33,&4(>%�*

�'#��" ����� ��� #�$���# �� ����� ���� ���� $����# ��#�� "��#������ �$ ����������! $���#��6! ��
 ��#��6 ���6 ����6� #����6 ��� 6��%��6 ������ �� #����� ������,�" "��#������ �� ���
�  ��  ��� �$ ��� ��,���$�"�* �� �##�����! �'#��" ����� ��� �' �"���' ����"����# %��� %�����#
�����* ���� �$ ��� ���� �' �� %����� ���  �� ���#  ��?�"� ���� ��� "�����$��# �� �'#��" ,' ���

�()�* ��%����! ����� �����# �� ���9�'#��" ��' "������ ����� ����� �$ �'#��" ����� ���� %���
��� ����� �� ,� ��  �# ��()�! 277@�*
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��!�� �6)1.7,:.-,)0

���  �� ���# ���� ���� ��  ��� �$ ��� 
�%�� �����"&' %�������# ��'#����6�" 3��� )�#�
G�3)H 78-77278� �3�	��! 277@,�* ���  �� ���#  ��?�"� ���� �� ��"���# �#?�"��� �� ��
������# ���,����' �$ ����� 
����� )���&* ����� ��� �� &��%� ���$�"� %���� $������� ��

���  �� ���# ���� ��# ���  �� ���' �� ��� ��"���# �� ��� -779'��� �� 8779'��� $���# ��;��#
;��� ���#���� 	���6��"' A���6����� �6��"' G�	A�H! 2778�*

�""��#��6 �� ��� 474# ���� �$ �� ����# %����,�#���2! ���#��6  ��������� %����� ��� 
�%��

�����"&' %�������# ��"��#� ���������! ���������!  ����6���! ��,���� ����������! ��# ��6���"
����"�����* 
����� )���& �� �����# �� �� ����# �� � ������ �$ ��#����������! ��������
���#��6! ��# ��% $��% "��#������ �� ������ �$ ��,���� ����������* � ����� �$ @4 %����,�#���
��� "����#���# �� ����# %����� ���� %�������# �3�	��! 2771�*
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����������"
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�� ���� ��� ,��� #�����,�# ��������6 �� ��� �,���������� �$ ��� �� ���� %�����#  ���������
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�,������'! -.:@�*

� %�����# #���������� ��� ��� ,��� "��#�"��#  ��������' %����� ���  �� ���# ���� ����*

�""��#��6 �� ��� �������� D�����#� ��������' ��D��! ����� ��� �� %�����#� �� ����� ���$�"�
%���� $������� %����� ���  �� ���#  ��?�"� ���� �3��D�! 277@��* ��%����! ����� ���

                                                      
2 ��"���� 474�#� �$ ��� )���� D���� �"� ��+����� ������ �� �#����$' %�����! �����6� ����� ��"���� 478�,� %����
+�����' �����������! ���� #� ��� �� ��� ��� �> �"��# �� ���� �  ��"�,�� %���� +�����' ����#��#� %��� $�#����
��"�����6' ,���# ����#��#� �����* ������ ��� ���� ��+����# �� #����� �  ������' ���&��6 $�� ����� %����� ��&��6
���� �""���� ��� �������' �$ ���  �������� ��# ��� #���6����# ���� �$ ��� %�����*
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����� ��� �����!  ����' "����"��# � ����6�! ��# 6����#%���� "��"������� �� ���%0�� �
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 ��� �$ ��� ���� ��# ��� �  ��  ��� �$ ��� %�������# ,�#��"& �)���' L���"&��'! 2778�*

�� ����� ���9���$ �$ �����"&'N� �+��$��� �""�� �� &���� ��6����* �����#%���� �� &���� �����
�� ��6��' ���"� ��,�� ��  �������� $��� ���$�"� �"��������* �� #��"����# �� �,7-(*&���! &����
$������� ��� ��"���# %����� ��� 
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��� ���(�� ��������� � �����#%���� �����"���� ���� ����� $�� ��� 
��) �� ��+����# ��
17- �����"&' �#������������ (�6�������� ���(� 8<74@*
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��#���� ,��� ����&� 6��' ,��� #� ��� � ��# ��� ������ '��� �������6 �� "����! ,�� ������

����� �� $������# ��,���� ����6 ������� ��# ������ %����� ��� ������* (���� ����� 6�������'
���� �����! �>$�������6 ,��&* )������� ��# "����"�� ��� ���� ���#* 
��� ���� ��# ���6� "��
,� ����,���# �3��D�! 277/�*

��� �������� ��$$������� �� $���# �� � %�#� ������' �$ ������� $��� ���6� �� �����* �� ,�����

�����$ �� ,������ �$ $����'  �"&�# ���# �� 6����� %��� ��� $��#��6 �� ���� �> ���#*
(� ��#�"���� ��+����� � ���,��! ��#�����,�# ��,���� ��# � ��$$�"����  � ������� �$ ���� $���
�� "�� ���� ��� ������N� ������ #����� ���� �3��D�! -..@,�*
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���� ��' ,� $���# ��  ����"��# �����! ��"� �� �����# ��� ,���� �$ ���6�� �����! �� �� �����
%���� ����� �� ������ "�� �������! ��"� �� �����# ����� ��6�����' �"����# ,' ����� ��������

�� ������� �3��D�! -../�*
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%��� $�"��6 ��� �� �3��D�! 2778�*
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��# ������� ��  �� ��� ���� �� ��#��6���# �� ���������# ��#�� ��� 	�� �$ -.@4! ,�� $�� %��"� #����� ���� �$ �
 �� ���# ������6 ��6������� ��  ��"��#�# ,' ����� ��6���  ������' ������6 �"��������* )��#�#��� � �"��� ��"���� ��
��������'  ����"���� ��#�� ��� 	��* ��� 3��D� ��"����6�� "�� ������� "����������� �$$���� $�� ����� � �"���
,�"���� ���' ���! ,' #�$�������! � �"��� ���� ��' %������ $�����  ����"���� ��#�� ��� 	��*
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

"������� �� ����6���� �� �����"�* ���  ���"' ��+����� "����������� %��� $�#�����' ��"�6��;�#
���,�� $��  �� ���# �"�������� ���� "���# ��6��$�"����' �$$�"� ���,�� ������"�� �� ���������*

�� �##����� �� ��#���� ��# ����� ��6������' ��%� ��#  ���"���! �� ����6����# )�������
(�����"�� A���6����� ���� ��)(A�� %�� #����� �# ,' ��� ���(�� ���� ��"��#�# ���

��) �
���� 
��6�� ���� ! 2774�* �� �)(A� �� ��+����# ,' =�=� 1@-8*4! ��	
���
�����
������	��
�� ���"��
 ��# $��$���� ��� ��+��������� �� ��� �����# %����� �( 2779-!

��	
���
����� �������
�� ��� �������
���� ��� ���(��F� �)(A� ����,������ �> ��"��
��� ����,�������! ����#��# � ������6  ��"�#���� ������! ��# ���69���6� 6���� $�� ����6��6
"������� ������"�� �� ���(�� ���#� �� "�� ����"� %��� ��� �  ��"�,�� ��%� ��# ��6��������!
%���� �������6 ��� ��$��'! �$$�"���"'! ��# ���������� �$ ��#���� ��# ����� ��������* ���

���,�� 1 �$ ��� �)(A� ����,������  ��"�#���� �� ,� $����%�# �� "��� �$ ���#�������
#��"����' �$ "������� �����! ��# ��� ���,�� / �##������ ��% "������"���� �� =A�  �� ���'
�� ��%�' �"+����# �"���6�*

��#�� �(?&(1(7.&7,�)(-,)(.

�� ��#�� $�� � "������� ������"� �� ,� "����#���# ��6��$�"���! �� ���� ���� ��� "�������� ��
���� $�� ��"������ �� ��� �(��! �� #��"��,�# ,���%<
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���' ��6��$�"��� "������� ������"�� %������ "����#������� %��� ��6��# �� �#����� �� �"��
��������6 $��� �� ����������� �$ � ��� ���# �"����* ��������'! "������� ������"�� ���� ,�
���� ���� 87 '���� ��# �� ��"����  ����"���� ��#�� ��#���� ��%�*

��#�� 	)72.,*/*?(7./�,0*6)7,0

�� -.::! ��� 3��)	 �����'�# �  ��>������' /87 �"��� �� 
��) �����;��6 ����#��#
��"������6�"��  ��"�#���� �� �������# �� ��� �����"&' ������6� )���"��F� '���
�
���
������

��������"
��� 5
������7���������
���4������* ��� �����' ��"��#�# ���# �� ��� ))� ,��
�>"��#�# ����� ���� ��# ,��� ��,?�"��# �� �,����� �>������� 6����# #�����,��"�! ��"� ��
 �����' ��# ��"��#��' ���%�'�!  ��&��6 ����! ���#� ��# ����� %���� ,���#��6� ��# ,���
"������"��#* � ��?����' �$ ��� ���� �$$�"��# ,' ��� ��� ���# �"���� %��  ��������' 6����#

#�����,�# #����6 #����� ���� �$ ��� 6��$ "�����* ����� ��� ��,?�"� ��  ������� 6����#
#�����,��"� %��� �����'�#*

��� �����' �#����$��# ��� �������" "������' ���� 
�>��� )������'�! ����� �������" �����

$��"�� ��# �%� �����" �"������ �
���! -.::�* ��� �����' ��"�����#�# �� ��� ���6�,�� ��"� �$
����� "������� ������"��* ��� ���� "��"����# %��� ��� �����' ��"�����#������ ���� ����
�$ ����� ��"������6�"�� ������"�� �� ���6�,�� $�� ������6 �� ��� �(�� �
���� 
��6�� ���� !
2774�* � 277/ ��"������6�"�� �����' "��#�"��# ,' ��� �����"&' ��"������6�"�� �����'

���# 6����#  ���������6 ��#�� ��# ��������# ��� ������� �$ �� ����E ��%;��� #����6 ���
))� ���%�' �> ������  ��?�"�* ���� �����' #��������# ���� �$ ��� 
�>��� )������' ��#
,��� ��"���# ���� ��� ��� ���! �� ��# ,��� #�����'�# ,' ������� "������"���� �"��������* ����
�$ ��� �#����$��# ��"������6�"�� ������"�� ��� ��"���# %����� ���  �� ���# ���� $��� ����*
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

��#�� 	)72(-,7-6)./�,0*6)7,0

���  ��?�"� ���� �� ��"���# ��  �� ���' ���� %�� ���#  ��������' �� � 6��$ "�����* ���

$����� 6��$ "����� "��, �����! 
���#��6 2-7 ,���� �� -./1! �� ��� "����#���# ���6�,�� $��
������6 �� ��� �������� (�6����� �$ �������" ���"�� ��(���* �� �������" ����"����� �����# ��
���6�,�� $�� ������6 �� ��� �(�� �>��� �� �� ���� ���  �� ���# ���� $��� ���� ���)! 277@�*

��#�� �.-(',	+,)(7.&�*&06/-.-(*&

�� �""��#��"� %��� ��"���� -7/ �$ ����! �	��! ��# ��� #�����
�����#������ ���������
�
��
���>��
���������7����
	� ���
��! ��� ���(�� ��� "�������# �� � 6��������� ��
6��������� ,���� %��� ��6�� $�#�����' ��"�6��;�# ���,�� %���  �������� ��"������ ���� �� ���
����&$���! �����"&' ����* �� #���! ���' ��� ��� ���� ��� ,��� ��"����#* ��� 3����#

������%�� 
��# �$ )����&�� ��#���� �� �&������ ��� �� �,?�"���� �� ���  �� ���# ����*
��� ���,� ��+�����# ���� �$ ����� ������� �� "������� ����$�"�� ��� ���#��������' #��"�����#
���� "������"���� "���� ����#�����' ��# ���' ,� "����"��# $�� $������ "�����������* )� ���

�$ �  ��"�,�� "����� ��#��"� ��� ��"��#�# �� 	33,&4(>%*

��$ �*7(*,7*&*+(70

��� $����%��6 ��,��"����� �#����$' ��# #��"��,� ��� ,���" �����,���� ��# ������"�� ����"����#

%��� ��� ����� ����������� �������#��6 ���  �� ���# ���� ����* ���� #��� ��  �������# ��
��#�� ��  ����#� �� ��#������#��6 �$ ��� ��"���"�����" $��"�� ���� ���� ��� �#! ��#
"������� �� ��� �! ��� ����* ��"���"�����" ����� �$ #��"������ ��"��#� ��"�� #���6�� ��"�!
��"�� ��# ��6����� �"����'! ��"�� ������6! ��"�� �"�����! ��"�� ��#�"�� $�"�������! ��"�� �����"�

$�"�������! ��"�� ��"��������� $�"�������! ��# ����"����# ������ �$ ������ ��# ��$��' �� ���
�������#��6 "���������� �� ������# �� �"�������� "��#�"��# �� ���  �� ���# ���� ����*
��"���"�����" #��� ���%� �� ���� ��"���� ���  �������# �� ��� "��'! "����'! ��# ����� ������
�� ����';� ,������� ��"���"�����" "��#������ �� ��� "����>� �$ ��"��! ��6�����! ��# �����

����#�* =��� ���� ,��� "����"��# $���  ��������'  �,�����# #�"������ �����# ,' ��#����!
�����! ��# ��"�� �6��"��� ��# $��� ����� ��# �������� #���,���� �$�� �>�� ��! ��� 3*�*
)����� 
������*

���� ��"����  ����#�� ��� $����%��& ��"�����' �� #�������� ��� ��6��$�"��"� �$ ���
��������# ��"���"�����" �$$�"�� $��� ��'  �� ���# �"�����' �� ���  �� ���# ����*

��$�� �*36/.-(*&

����&��� )����' 6��% ,' :*7  ��"��� ,��%��� -..7 ��# 2777! ���&��6 �� @7�� ��� �$ -27

�����"&' "������� �� ���� ������� ������"&' ����� =��� )����� G��=)H! 277@�* ���
��$��������  �������# �� �.</,� ��#�"���� ���� ����&��� )����' %��� "������� �� 6��%! ,��
���%�'! �� "�� ������ �� ��� ������� �����  � �������*


��%��� -..7 ��# 277/!  � ������� 6��%�� %����� ��� )��' �$ ����&$��� ��"�����# �� � ����
�$ 1*4  ��"���* D���� ���  � ������� �� "��������6 �� 6��% %����� ���  ��?�"� ����! 6��%�� ��
��6��$�"����' ��%�� %��� "�� ���# �� ��� )����' �-7*-  ��"���� ��# ����� �-1*-  ��"����
�� � %���� #����6 ���� ���� ����  ����# �3*�* )����� 
�����! 277/! 2777! -..7�*
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

��$�! �6</(7.&4�7763.-(*&./�,./-2.&4�.1,-5

��$�!�� �*/(7,.&4�(),�)*-,7-(*&


�% ��$��"����� �����"�� ���  ����#�# �� ��� 
��) ,' ��� ����&$��� ����"� =� �������*
��� ����&$��� ����"� ������� �� ��"���# �� 47: D��� 2�# ������! �  ��>������' 2*8 ����� $���
��� 
��)* ����$�6���� �����"�� ���  ����#�# ,' ��� ����&$��� ���� =� �������* ���
#� ������� �� ��#� � �$ �  ��>������' .7 $��� ���� �� ��'���! %�� �������� $��� $���

�������� ��# �#������������ �$$�"��* ��� ������� $��� ������� �� ������� ���,�� 4 �� --77

��������� (��#! �  ��>������' 7*87 ���� $��� ��� 
��)*

�##��������'! ��� ���(���������' ��"����' ��# ����6��"' ��� ����  �������� %��& "�����'
%��� ��"��  �,��" �����"�� �� ������ ��� ��$��' ��# ������ �$ ,��� �������' ��# "�������  �� ��

%��&��6 %����� ��� 
��)*

��$�!�� �,4(7./�.7(/(-(,0

��� ������� ��� ���� �� ��� ����&$��� (�6����� A�#�"�� )����� ��(A)� ��"���# �� 2.. ���6N�

=��6����� =����! ����&$���! ��* ��� ��� ���� �� �  ��>������' 4 ����� $��� ��� 
��)
��"���# �$$ �$ �9/1* ��� �(A) ������ ����&���! ��#�����! �%��! D��#$��#! ��# ����,'
)������� �� %��� �� ��� �������#��6 "�������*

�(A) %�� "����� �� ��� �� ��� ���� �� %��& $�� �� �����"&'! ��# ��� ����# ,��� "�� ��'

������� ����6 ���6� ��;�# �� ��'���! ��  ��� �$ ��� �� 28 
��� ���"�� �� D��& $�� ��
�����"&' �� 277@ ��(A)! 277@�*

��$�" �)*-,7-(*&*1�2(/4),&


�"���� "���#��� ��' ��$$�� #�� �� ����������' $��� ������������� ������ ���&� ��# ��$��'
���&�! 	� -4718 ������"���� �$ )���#��� $��� 	������������ ������ (��&� ��# ��$��' (��&��
%�� �����# �� 2- � ��� -..@* 	� -4718 %�� �����#�# ��  �������;� ��� �#����$�"����� ��#
���������� �$ ������������� ������ ���&� ��# ��$��' ���&� ���� ��' �$$�"� "���#��� ��# ��

������ ����� ��#���� �6��"���F ���"���!  ��6����! �"��������! ��# ����#��#� �##����
������������� ���&� ��# ��$��' ���&� �� "���#���*

�� "���#��� ��� ��6�����'  ������ �� ��� 
��)! ��#  �����' �""��� �� ��� 
��) �� "��������#
�����6� ��� �����# ��"����' 6���* � ��"��# 6��� ���� ��� )�� �� ���# ���' $�� ����6��"'

����"�� �""���* � $��"� "�������' �>���� �����# ���  �������� �$ ��� 
��)* 
���9%�#�
�""��� �� �������# $�� �������'  ��������! "������� �� ��'���! ��# �  ����# 6���������
"�����"���� %��� ��"���* �� "���# "��� "������! �"�����!  ��&�! �� ����� "��"���������� �$

"���#��� "�������' �>��� �� ��� ������������*

(���#������ ���6�,�����#� �>��� �� ��� ����� ��# ���� �$ 
��)* �� �� �> �"��# ���� "���#���
���� �� ����� ���6�,�����#� ,�� ��� �>�"� ���,�� �� ��� &��%�* ��� ������ D��#��$� )�����
�� ��"���# �� ��� %��� �$ ��� 
��)* ��� ������ D��#��$� )����� �� � �� �� ���  �,��" ��#

����� � ������' �$ �"�������� ��# %��&��� � ���� "���#��� �����#* D�����#6� 	��������'
�"���� �� ��"���# -*4 ����� ����� �$ ��� 
��)* )���#��� �����# �����"�� �� ���
�  ��>������' -7 "���"��� �>��� 3� /7! 3� -2@ ��# =����� �����% (��# %����� ��� ��"����'

�$ 
��)* ���  ��"����6� �$ ���  � ������� ��#�� �6� -: �� ���6���' ��%�� %����� ����&$���
��# ����&��� )����' ���� �� �����"&' �� � %����! ,�� ��� #�� �� ����������' �� ���� �.</,
$�*
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

-8*:  ��"��� �$ ����� ����#����* �� ���%� �� �.</,!! ��#��� ��������# ��"��� %����� ���
)��' �$ ����&$��� �� ?��� ���6���' ��6��� ���� %��� "�� ���# �� ��� ����� ��#��� ��������#

��"���� ��# -1*1  ��"��� ��%�� ���� ��� )����'* 3��� ��'���� ����� ��� ��"� ��%��
%����� ����&��� )����' �� "�� ������ �� ��� )�����%����� �$ �����"&'* �������! ���
��6��� �$ ��� 
��) �� ������� �� ��� ���� �$ ��� ����� �� ����� �$ ��"��� ������*

���� �&1).0-)67-6),

��� ��?����' �$ ��� 
��) ��$������"���� �� ��"���# %����� ��� 	������ ���� �$ ��� ������������
��"��#��6 ��� �>�����6 ���� ���� �(?6), ��* ���  �� ���# ���� ���� �� ��"���# �� ���
D������ ����! %��"� %�� $������' � 6��$ "�����* ����� ���� "��������6 ��� $����� 6��$

"����� "��, ����� �
���#��6 2-7� �� ����� 
��)  �������� $��"�����! ��� "������"���� �$
�#?�����6 �����6� ,���#��6�! ��# ��� "������"���� ��#  ����6 �$ ��� "����"���6 ���# �� �����
$�"������� $��� ��� ������� ����! ����� ��� ,��� ������ #����� ���� �$ ��� D������ ���� ��
#���*

������ �&,)?5�*6)7,0.&4�,/,7*++6&(7.-(*&0

�� �������#  �%�� ���� ��������� ��� ���� "����"���6 #����� ���� ����� �$ ��� ���$���# ��
����#������  �� ���' ����� �$ ��� 
��)* ���� �������# ����  ����#��  �%�� �� 
���#��6

2-7* � ��% "������"������ #�"� ,��& ��� ��"����' ,��� ��������# �� ����� 
���#��6 2-7*
	��"���"��' ��  ����#�# �����6� ��� ����&$��� ����� 
���#* ����"������"����� �����"�� ���
 ����#�# �����6� 
�������� $�� ��"�� ���� ���� �����"� ��# 5%��� $�� ���6 #�����"�*

������ �*-.</, :.-,) �633/5� :.0-,@.-,) �),.-+,&- .&4 �*/(4

:.0-,�(03*0./

� 29��"� %���� ���� �����"�� ��� �>�����6 ,���#��6� �� ��� D������ ����* � %���� ��%�� %���
� 279��"� %���� ���� %�� ��"����' "������"��# �  ��>������' 1!.77 $��� %��� �$ ���
 �� ���# ���� ����* ��� ����&$��� ����� 
���#  ����#��  ���,�� %���� �� 
��) ��# ��� )��'

�$ ����&$���*


��)F� �������' ��%�� �'���� $��#� ���� ��� )��' �$ ����&$��� =� ������� �$ ��,��" D��&�
���� ����* ��� ����&$��� =� ������� �$ ��,��" D��&� � ������ ���  �,��" �������' ��%��

��# %����%���� ��������� �'����� �� %��� �� ����# %���� #�� ���� $�� ��� )��' �$ ����&$���*
�� �>�����6 :9��"� �������' ��%�� ������ 
���#��6 2-7! %��"� %��  ��������' ���# �� � 6��$
"��, �����* � -7!77796����� ��#��6����# ���& �� ��"���# �� ����! %��"� �� ����6�� �� ,� �
$����� ��%�6� ���#��6 ���&*

������ �).&03*)-.-(*&


��) �� �""����# ��� 3� -2@ ��# 3� /7* ���  �����' 6���! %��"� �� �����# $��� ����! ��
��"���# �� 3� -2@ ����6 ��� ������� ������ �$ ��� 
��)* � ��"��#��' �""��� �� ������,�� ��

3� /70��%����! �� �� ���# ���' $�� ����6��"���* �������� ���#%�'� %����� ��� 
��)
��"��#� � "����"��� ���# ���� ���� ����9%��� �� ��� "������6 �$ ��� ��>�%�'* ��"��#��'
���#�! %��"� "����"� �� ��� "����"��� ���#! �""��� ��#���#��� ,���#��6� ��# $�"�������* D��� �$
��� ��>�%�' �� � ��"��#��' ���# ���� ��������� ��� D������ ���� �$ ��� 
��)* ���� ���#

���������� �� ��� ����6��"' �>�� �� 3� /7 ���� �(?6),!�*

��� 
��) ���� "������� � ��>�%�' ����  ����#�� ���$$�" "��"������� ,��%��� ��� �>�����6 ����
��# ��� ))�* ��� ��>�%�' "������� �� ��96��#� "������6 %��� ��� ���� ����9%��� "����"���
���#* �� #��"����# �� �,7-(*&�����! ��� 4889�"�� ))�! ��"���# �#?�"��� �� ��� 
��)! �� �

 �,��" ��� ��� ��� ���� �� �%��# ��# � �����# ,' ��� )�����%����� �$ �����"&' ����
�(?6), ��* ���$���# � �������� �� )�� ��� "��#�"��# �� � $��"���� �$ �����"&' �����
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

����������! ���(��! "�� ����� ������! $��6�� �������6! ��#  ������� $�'��6 ������"&' ))�!
277@�* ��� �>�����6 ���� %����� ��� 	������ ���� �$ ��� 
��) ���� � ������ � �� �����

���� �# ��# �  ���"�*

���� �.G.)4*60.&4�*>(7�.-,)(./0B:.0-,0

��;��#��� ��# ��>�" ��������� �� ��,����"�� ��� 6�������' #�$���# ,' ��� 3�	�� ��
��������� �� ��,����"�� ����  ��� � ���& ������6� ������  �'��"�� �� "����"�� ���"������ ��

����� ������ �� ��� �����������* (�6�����# ��;��#��� ��,����"�� ��� �#����$��# �����6� �
���,�� �$ $�#���� ��%� ��# ��6��������* ��� ���� "�� ��������� ���� �� "�������# �� 17 )�(
472! ��# �#����$��� +��������� �$ ����� ��,����"��! %��� �������# �� ��� �����������! ����

��+����� ����$�"����� �� � $�#���� 6��������� �6��"'* ��;��#��� %�����! #�$���# �� 17 )�(
2/-*4! ��� "����#���# ��;��#��� ��,����"��* ��������'! ��;��#��� %����� ��� #��"��#�#
��������� �����#� �� ��+��#�� ��� �����%��� �>"��#�# ,' 17 )�( 2/-*1 ���� �>��,��� �
��;��#��� "����"�������" ��*�*! �6����,��! "��������! ���"����! �� ��>�"�! �� ��� � �"�$�"���'

�#����$��# %����� 17 )�( 2/-* ���������  ��#�"�� ��� � �"�$�"���' �>�� ��# $��� 17 )�(
472! ,�� ���� ���� ��� 6�������' "����#���# ��;��#��� ��,����"�� #�� �� �����  �'��"��
"����"�������"� ��� �"����' $���  ��#�"���! ��# ����� �,����' �� �� ��� ������� ������"��*

��� ���(�� ��� #����� �# � ��;��#��� A������� ��# D���� A���6����� ���� %��"�
 ���"��,�� ��� ����,�������!  ���"���! ��#  ��"�#���� $�� ������6 ��# ����6��6 ��;��#���
��������� ��# %����� ����(��! 277:�* ���  ��� "������� � ��� ��� ���� ��# �� �����6
 ��"�#���� ��  ����"� ����� ������ ��# ��� �����������*

���  �� ���# ���� ��"����� %�� ���# �� � 6��$ "�����  ���� �� �����"&' =A� �"+�����6 ���
 �� ���'* ��� ���� ������� ���������' ��#����� �# ���#� $��� � $�% ����"����� ��# �
-7!77796����� ��#��6����# ���&* ���� ���& �� ,������# �� ,� � ��%�6� ���#��6 ���& $���
��� $����� "��,����� �B�"�,�! 2778�*
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

��� �����������	
 ����� ������

���� ��"���� �#����$���  �������� #���"�! ��#���"�! ��# "��������� �$$�"�� ��# "�� ���� ��#

"�������� ��� �$$�"�� �$ �� ��������6 ��� ���$����# �"���� ����������� ����� &��%� �� ���
��� ���# �"����� ��# ��� �� �"���� �����������* ���� ��"���� ���� �#����$��� 
���
A���6����� ���"��"�� �
A��� ���� %���# ��#�"� ��� ����� �$ �#����$��# �� �"��* ���

���(�� "����#��� 
A�� ����6��� ��  ��?�"� �� �����������0 �����$���! 
A�� ��� ���
"����#���# �� ����� $��� ��� ��� ���# �"���� �� �� ����6����� ��������* ��6��$�"��"�
"������� $�� �	�� ��,?�"� ����� �  ���# ��  ��� �$ ���� �� �"� ����'��� ��� ��"��#�# ��
	33,&4(>�*

��� 
.&4�0,

����� �11,7-0*1-2,�),1,)),4	7-(*&	/-,)&.-(',

3�#�� ��� ���$����# �"���� �����������! ���  �� ���# ���� ���� %���# "���6� $��� �

���������' ��#����� �# � �� $���# �� � #����� �# ���� "��������6 ��� ���� ����"����� ��#
���������# 6����#�* ���  �� ���# ���� �� %����� ��� 
��)  �� ���' ��# �#?�"��� �� ���
)�� ���%�'* 
�"���� ��� ���� �� ��"���# �� �� ���� �����#' ��  �����6 ���� �' � �$ ���# ���!

�� %���# ���� �� ������� ��6��6�,�� �� �"� �� ��"�� ���# ���*

��  ���� $������# %���# ,� "�������# #�� �� ��� "������"���� �$ ��� ��% ���� ����
-E2-E7. �()� ������ �� 	33,&4(>%�* ���� ����������� %���# ��� $����� "���6�� �� �#?�"���
�� ��6����� ���# ���* 	$$�"�����'! ���� ����������� %���# ����"��� �� �� ����# ���� �� ���

%��� �$ ��� �>�����6 ���� %����� ��� 
��)* �� �� "���6� �� �������� �������6 ��  �� ���#!
�� ��#���"� �$$9���� ���# ��� �� �"� %���# �""��*

��� ���$����# �"���� ����������� %���# ������ �� � �� 27 ��% $���9���� ?�,� 6�������# ����
����0���� %���# ��� ������ �� � ��6��$�"��� ���# ��� "���6� �����6� $�������6 ��"�����#

#����� ���� �� ��� ��6���* �� �� ����"� ���# ���� ����� ��% �� ��'��� %���# ,� #��%� $���
��� ��"��  � ������� �� "���# ���#��' $��# ������6 %����� ��� �>�����6 ���&��*

�� ������ �� ��������" �� �"�� ��� ����"� ���#* ��� ���� ����"���� %���# ,� #����� �# ��

������� ����� ��"����"����� $������� %����� ��� 
��) ��# ��� 6������ ����*

����� �11,7-0*1-2,�*	7-(*&	/-,)&.-(',

��� �� �"���� ����������� ��$��"�� ��� ������ +�� ���� �������� ��� "�������# ��� �$ ���
�>�����6 ���� �� ��� �������  ������ �$ 
��)* ��� ���(��%���# "������� �>������ �����6�

�$ ��� �>�����6 $���� �$ �������� 3�9/7� ��# ��> ��98:�* ��� ����� $�>�#9%��6 ���"��$� %���#
"������� �� $�' ��� �$ ))� ��# "��#�"�  ������6! $��6�� � ��������! ��# ���������"� $���
��� �����# ���6��� �� ��� ������� �������� ����* ��"�����# ���������"� ��# � ���������
"���� %���# ,� ��"����# ,�"���� �$ � ��"& �$ ��$$�"���� ���6�� � �"� ��# �#������������

� �"�* ��� �� �"���� ����������� %���# ��� ������ �� ��' ���# ��� �� �"��*

��� 	() 6./(-5

����� �11,7-0*1-2,�),1,)),4	7-(*&	/-,)&.-(',

��� ��������� 6�������# $��� ��� ��� ���# �"���� %���# ���� ����!����!�
"�
�
�����
����9
�����!���
 

������� ��� �>�����6 ��� +�����' ����������� �����# ���  �� ���# ���� ����*
=���"� �� �"�� %���# ��"��#� �����9���� ��"�����# ��� �������� ������ �� � ������ �$

"������"���� �"��������* �� ���69���� �� �"�� ��� ����"� ���# �� �� ��6��$�"��� "���6� �� ��9
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

���� �"�������� %���# �""��0����� �"�������� %���# ��� �' �""�� �� � #�$$����� ��"����� %�����
��� 
��)*

)������"���� �"�������� %���# ,�  ��$����# �� �""��#��"� %��� ��#����! ����� ��# ��"�� ���
+�����' ��+���������* )������"����9������# ��������� ��� 6�������' �����9���� ,�� ��' �����
���� �#����� �� �"�� �� ��� +�����'* ��> ��#  ����"����� ������ ��� ���  ��������� �$
6������� "��"��� %��� ��� �"� �� ����� �"��������* ��> ��������� ��� 6�������# ,' �+�� ����

��6����* �����"����� ��������� "�� ������ $��� � ������' �$ �"��������! ��"��#��6 �>"�������!
6��#��6! ����"�� ������ ��  ���# ��# �� ���# ���$�"��! ��# ����"�� ��# �+�� ���� �>�����*
��> ��������� "�����,��� �� ��6����� �;��� "��"����������* )������"����9������# ���������!
 ����"�����' ���� 6��#��6! "�� ��,���������' ��"����� ��"���;�# "��"���������� �$ �A-7 ��#

�A2*8* �����"����� ��������� $��� "������"���� "�� ���# �� �#����� ������ �$$�"�� ��#
������"� "��"����! ��"� �� ��#�"�# ����,����'* �� ��������6 #��� "������ �������� "��
��6��$�"����' ��#�"�  ����"����� ��������� $��� "������"����* ��� ������ �$ #��� ��

#� ��#��� �� ��� ��������' �$ ��� �"�����'! ���� �' � ��# "��#������! %��# � ��#! ��# #���
��  ������� �"�������� ���#*

�� ��������6 
A�� �� ��#�"� $�6����� #��� ��������� #����6 "������"���� %���# ������;�
���  �������� �� �"�� �� ��� +�����'* 	>�� ��� �$ 
A�� ��"��#� %������6 #�����,�# ����� ��#

�� ���# ���#�! �������6 ����"�� � ��#� �� �� ���# �����! "������6 ���� ���"&� %��� ��� �!
��# ���,���;��6  ��������' #�����,�# ����� �$ ���' %��� ,� ���"���� $�� ������� %��&� �� ����*

A�� ���� %���# ,� �� �������# �� ��"�����' ,' ��� ���(�� #����6 "������"���� ��

��#�"� �� ��������� $�6����� #��� ��������� %���# ��"��#� ��� $����%��6<

• � ���&���6 ��� 6����# ���$�"� %��� %���� ����� �� �� ����� "�� ,� ���# �� "������ #���
�� ���� ���#� ��# ����� ���$$�" ������* ����  ��"��"� "�� ,� �  ���# �� ������ ��'
����* D��� ��  ������� �����#� ��������6 %���� ��� ���#! "��� %���# ,� �>��"���#

�� ������;� ����9%������6 ���� "���# "���� ��� ����� ��� �$ ��# ���� �#?�����6
���#%�'�! %��"� ���������' "���# ��"����� ��� #���  ��,���* A�"����"�� ������� �$
��# $��� ����� %���# ,� �� �������# �$ ��"�����'*

• �� ����� ��� �> �"��# �� ���#�� ����"�� ���$$�"! ��6������� ���,���;����� �$ #�����,�#

���� �� �$��� #�����,��* C�6�������  ����#�� "�����6� �� ���$�"� ����� ��# #�"������
%��# ����"��' �� ��� 6����# ���$�"�! ���� ��#�"��6 ���  �������� $�� #��� �� ,�"���
���,����*

• A��"���6 "�� ,� � +��"& ��# �$$�"���� ����� �$ #��� "������ $�� ��"����' #�����,�#
�����*

����� #���9��#�"��6 �������� %���# ,� ,���$�# �� ��� "�����"��� �� ��� "������"���� &�"&9
�$$ ������6* ��� ���(��F� ��9���� "������"���� ����6�� %���# ,� ��� ����,�� �� ,���6 ���

+�����' ������! �$ ���' �����! �� ��� ���(��$�� ����������* ��� ���(��%���# "������"���
��6�����' %��� ��� �������#��6 ����#����! ��"��#��6 ���������  � �������� �#����$��# ��
�,7-(*&�����! ��6��#��6 "������"���� �"��#����*

�
������"!���
 ��	���� � ��������� ��� +�����' �� �"�� ��� �> �"��#* 
��69���� �� �"��
$��� ���� �"�������� %���# ,� ����"����# %��� � ������� �$ 6���������9�%��# ����"���!
 �������'9�%��# ����"���! ���"��$�! ��# ������6 �����! %��� �##�������! ����6��$�"��� ���������
$��� ������� $�"����' ���������"� ��# � ��������* ��%����! ����� �� �"�� %���# ,�

��6��6�,�� �� ��� ��� ���# �"���� %���# ��� "���6� ��� "�� ������� �$ �����'9 ��# $�>�#9
%��6 ���"��$�! ��� ���,�� �$ �� ��'���! �� ��� ������ �� �' �� �$ ������ �������' ���"��$�
� �������� �� 
��)* � ��������� �� �"�� %���# ��� �' ���$� $��� ��� �>�����6 ���� �� ���
 �� ���# ��% ���� %����� ��� 
��)*



�������� 	
�� �	��
�	���	
�

 

	������������ ���������� ��6� 9 4:

��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

��% ���������' ����"�� �$ ��� ��������� %���# ,� "�����# ,' ���� �����������* A�#�$�"������
�� ��� �>�����6 ��� 5�����' ������ ��978974� %���# ,� ��#� �� ��"�����'* ����  ����� �� $��

��� � ������� �$ ���  ���� ,���� �� 
��)* 3�#�� ��� �>�����6 ��� 5�����' ������! ��� ���� ��
"����#���# �� I����6��$�"��� �"�����'J$�� ��� +�����' �� �"��  ������� �� 17- ��( 82<747!
��"���� /* 	������� ����"�� %���# ,� � �"�$��# �� ���� ��% ����"� ���$�����"�
����#��#� �� #�$���# �� 17 )�( ���� /7 �� ��+����#*

��� ��� ���# �"���� ����������� %���# ��� "���� �� �>"��#��"� �$ ��� ���5� ��# %���#
�""�� �� ����� "�������' �� $��� ���������� %��� ��� ���5�* � "��$�����' ����'��� �� ���
��+����#! ��# �� ��6��$�"��� �#����� �� �"�� �� ��� +�����' %���# �""�� �� � ������ �$
�� ��������6 ��� ��� ���# �"���� �����������*

����� �11,7-0*1-2,�*	7-(*&	/-,)&.-(',

3�#�� ��� �� �"���� �����������! �� ��� +�����' �� �"�� %���# ������*   

��� �*(0,

����� �11,7-0*1-2,�),1,)),4	7-(*&	/-,)&.-(',

����� 6�������# $��� ���  �� ���#  ��?�"� %���# ���� 

��������!���
 ��	���� �� �"�� ��
��� �>�����6 ����� ����������� #�� �� "������"���� �"��������* �� ��"�����# ����� ������ $���

$��6�� � �������� ��# ���������"� �"�������� ��� ����"� ���# �� ��� ���$����# �"����
����������� ��  �������' � �� ��"����� $�"����'* � �������� %���# ���$� �� ��� ��% ����
��"����� �  ��>������' ��� ���� %���* �� � �������� ���$� $��� ��� �>�����6 ���� �� ���
��% ����! 

������"!���
 2����
��%���# �""�� #�� �� ��#�"�# ����� ������ $�� ����

���6�,�����#� ��# ��� D�����#6� 	��������' �"���� ,�"���� �$ ��� "���6� �� ����
��"����� ��# $��6��  ����*

������� �2*)-=-,)+ �+3.7-0

)������"���� ����� %���# ,� ����"����#  �������' %��� ��� ��� �$ ����#��# "������"����

�+�� ����* )������"���� ����� �� ��6��' �����,��! #� ��#��6 �� ��� �' �! ���,��! ��#
� ������6 �"��#���� �$ �+�� ����* )������"����  ��?�"�� ��� ������' �>�"���# �� ���6��!
��"� �����6 ��� �%� "��,������� �$ �+�� ���� ��# ����� "����"�������"� ��# ��6����#��*

)������"���� �"�������� ��� �> �"��# �� ,� �' �"�� �$ ����� ������� "������"����  ��?�"�� ��#
%���# ��"��#� ��,���;�����! ����  �� �������! �>"�������!  ��"��6 $���#������! ������'
#����� ����! ����' �+�� ���� ��������! ��#  ����6 ���#%�'� ��#  ��&��6 �����* ���
����  �������� ����� ����"� �� "������"���� ����� �� ��� �������� "��,������ ��6���*

������� "������"���� �+�� ���� ����6 ��6���� ��"��#��! ,�� �� ��� ������# ��< ����'!
��#���! ��# ��6�� �+�� ���� ��"� �� �>"�������0������ "�� �"����0$����9��# ���#���0
,���#�;���06��#���0,�"&����0#�� ���"&�0%���� ���"&�0"��"���� ���"&�0 �� ���"&�0

������' ���"&�0"�����0�����  ��� #������0��� ��$��0$��&��$��0��# ��,�! ���! ��# $��� ���"&�*

���& ����� ������ ���' �� � 6���� ��"����� ,���# �� ���� �$ ��6��! �� �6�� �'! ��6�������!
��# ����� ����" "��#������* ���& ����� ������ %���# ,� �����,�� ��# ������������ ,�"����
��"�  ��"� �$ "������"���� �+�� ���� �� ���' � �����# %��� ���#�#* ��%����!  ��&

"������"���� ����� ������ %���# ,� "����#���,�' ��6��� ���� �>�����6 ����� ������* (��������'
��6�  ��& ����� ������ �� ��� ���6� �$ .49-7: #
� %���# �""�� �� ��� �"���� "������"����
����! #�"������6 %��� #�����"� $��� ��� "������"���� �����* �.</,��  �������  ��& �����
������ ���� "���# ,� �> �"��# $��� � ���6� �$ "������"���� �+�� ���� #����6  �� ���#

"������"���� �"��������*
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

����� ���� %���# ,� ���� �$$�"��# ,' ����� $��� "������"���� ��"��#� ����� "������ �� ���
"������"���� $��� ����! ��"� �� ����#��"�� ����� ��# ����� �$ ��� 
��)* ��#��� ����� ������

%���# ,� �> �"��# �� ,� -8928 #�"�,��� ��%�� ���� ���#��� ������* �� �##�����! ���"� ���
������� ����#��"� �� ���� ���� -!777 $��� $��� ���  �� ���# "������"���� $��� ����!
"������"����9������# ����� �� ����&��' �� �����$��� %��� ��#��� �� ���#��� �"�������� ��  ��&
����� ������ ��� 6�������' ���� ���� /8 #
� %��� ���� ����' �+�� ���� ,���6 ��6��� ��*�*!

,���#�;�� �/-9@/ #
��0 ��� #����� �/. #
��0��# $��&��$� �/. #
��* ���& ����� ������
)������"���� ����� "���# �����$��� %��� ���#��� �"�������� �� ���� ����,' ����#��"��* �����
�� ��� ����"� ���# �� �$$�"� �"�������� �� ��� D�����#6� 	��������' �"���� �� �� ��
�  ��>������' /!:/7 $��� �-*4 ������ ����� �$ ���  ��?�"� $��� ����*

��#���"� ����� �� �"�� ��"��#� ����� $��� %��&��� "�������6 ��# "������"���� ��������
����� ���* ���� ���$$�" ������� ��# ����� ������ %���# ��"����� ���6���' �� "������"����
�� ��'��� "������ �� ��# $��� %��&! ��# #������' ��# �����"� ����"��� ���"��#��6 ���"&�

�$ ������� ��;��� ������� �� ��# $��� ��� ����* 
�"���� ���"&� ���  ������ #����6 ����
 ����� �$ "������"���� ��# ����� ��# ����� ��� ���� ��� ��"�� ������6�$����! ���"& ������
���# �� �� �"� ����  �� �� ���� � %�#�� ����* ��� "������"���� ���$$�" %���# ,� �������6

��) �$$ 3� -2@* ��� ����  ��?�"�!  ������ �����6 �� ��� ����#������ ����� ���� 
��) %���#

�> �����"� ����� ��"������ �� ���$$�" ����� #����6 #�'���� �����* ����� ����� �$$�"�� ��� ���
"����#���# ��6��$�"��� ,�"���� ���' ��� ��� ����'*

��� $����%��6 
A�� %���# ,� ���# ,' ��� ���(�� �� �  �� ����� �� ����� ����� �� �"��

#����6 "������"����<

• 
����! �� ��� �>����  ����,��! "������"���� ��# ����"����# ����' ���"& ���$$�" ,��%���
����  *�* �� ����� �*�* ���� ������� %���# ��#�"� ����� �� �"�� #����6 ���������
��6��9���� �����*

• 
�"��� ���������' �+�� ���� �� $�� �%�' $��� ��������� ��"������ ��  ����,��*

• ���� #�%� �����96��������6 ����' �+�� ���� %��� �� �� ��� ���#�#*

• A������� ����' �+�� ����  �� ����$�"�����F� ��"�����#������*

• 	�"����6� "������"����  �������� �� � ����� �+�� ���� �� ��� +������� ������

 ��"��"�,�� �$�� �>�� ��! � ��# ������"�����! �����#�� ,��&� ������"�����! ��6��� � ��#
������"�����! ��"*�*

����� �����9��#�"��6 �������� %���# ,� ,���$�# �� ��� "�����"��� �� ��� "������"���� &�"&9

�$$ ������6* ��� ���(��F� ��9���� "������"���� ����6�� %���# ,� ��� ����,�� �� ,���6
����� ������! �$ ���' �����! �� ��� ���(��$�� ����������*

������� 
*&?=-,)+ �+3.7-0

��� ���$����# �"���� ����������� %���# ���� 

���9���"!���
 2����
�
�� �� �"�� $���

���"��$� �����* � ������� �$ ��� ��% ���� %���# ��� "���6� ��� "�� ������� �$ �����'9 ��#
$�>�#9%��6 ���"��$� �� ��� ������ �� �' �� �$ ������ �������' ���"��$� � �������� �� ���

��)* � �������� %���# ��� �' ���$� $��� ��� �>�����6 ���� ��� ���� %��� �� ���  �� ���#

���� ��"�����*

��� ���(�� %���# "���6� $����� �����'9%��6 ���"��$� $��6�� "����#��� ���� �(?6), #�*
=� ������� ��# �  ���"� "����#��� %���#  �������' ,� �� ��� %���* ���"� ��� 6������� �����
�� 6�������# #����6 ��&��$$� ��# ���#��6�! ��� ���$����# �"���� ����������� %���# ��#�"�

����� �� �"�� �� ��� B��� �� �����! (���� 
��#! ���&���% 	������! ��# )�����������
���6�,�����#�* ��� �� �� ����� ���6�,�����#� %���# ���� ��#�"�# �> ����� �� ��� �����
$��� ���"��$� ����$��6��� ���� �(?6), #�* 
��69���� ����� ��#�"���� ,���$��� %���# ,�
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

����"� ���# �� ��� D�����#6� 	��������' �"���� #�� �� ��� ��"�����# #�����"� �� ��� ��%
����! �  ��>������' /!:/7 $��� �-*4 ������*

��� ��% ��"����� ��"������ ��� #�����"� ,��%��� ��� ���� ��# ����#������ #����� ����
�""�����6 �� ��� ����� ��*6*! ���� B��� �� ������ ��# ���� �$ 
��)* ��� ���$����# �"����
����������� %���# ��#�"� ����� �� �"�� �� ����� #����� �����* ��� ))� %���# "������� ��
 ����#� � #�����"� ,�$$�� �� ����#������ ��# "�����"��� ����� 6��%��6 �� ��� ����� �$ 3� /7*

����� �� �"�� �� ��� ������ D��#��$� )����� %���# ������ ��"���6�# �� $��6��  ���� %���#
"������� �� ����# "������6 ��� ������ D��#��$� )�����* ��� �=�D(! %��"� ����6�� ���
������ D��#��$� )�����! #�# ��� "������ �� ����� ��' "��"���� �,��� ��� ���$����# �"����
����������� ���� 	33,&4(>%�* ��� ������ D��#��$� )����� �� � ����� ��������� ���� �� ���

%��� ,�� �� ���� �"�� �� � ,�$$�� �� ��#�"�  �������� ����� �� �"�� $��� ��� ���� �� ��� ��%
����#������ ����� ,���6 #����� �# ����6 3� /7 �� ��� %���*

��  ��� �$ ��� 277@ ���(�� �����%�#� � ��������� ����� A���6����� ����! 3��)���A

����';�#  �������� $����� ����� ������������ �� 
��)* 3��)���A #��������# ���� ��#��
��� ���$����# �"���� �����������! ��� ���,�� �$ ������ ����"� ��� � �������� ������� ���
��% �� 6������� �����6� ����� ����� �> ������ �� ����� "������� �3��)���A! 277@�* ���
 �� ���# � ��������� ������ %���# ������ %��� ,���% ����� ���#�# �� 6������� ����� ������

��"�� ���,�� %��� ����#������ ���# ���* �""��#��6 �� ��#���� 
��# 3�� 6��#������! �����
������ 6�������# ,' �����'9%��6 ���"��$� � �������� �� ��� ��% ���� %���# "������� �� ,�
"�� ���,�� %��� ����,' ��������� ���# ���� ��*6*! ����#��"��! "���"���! ��# �"������

,�"���� ��� �����6� =�
 %���# ,� ,���% /8 #
� ���)3� -.:7�*

��� 277@ ���(�������%�#� � ��������� ����� A���6����� ���� ���� �#����$��# ���� �����
"�� ������ ��� �' �"���' 6�������# ,' ��#���#��� ���# ������ ��# ��� �����6� ����� �����
�> ������* ����! ��� ��,��� ,���% 6��� ��� �> �"��# ��>���� ����� ������ $�� ��� ����

"����� �' �� �$ �������' ���"��$� ��.</,���! ��# ���  ��"����6� �$ ���  � ������� ���� ��
��&��' �� ,� ����'�# ,'  ����"���� ��>���� ������ ��.</,����3��)���A! 277@�* 3���6
����� �%� ��,��� "�� 6��� � ���6� �#�� �$ %������ � "�� ����� �� ��&��' 6���� � �"�$�" ���"��$�
� ��������*

�.</,��� �.>(+6+ �*6&4
,',/<5	()7).1-�53,

����� =�����"� A�>���� 
����! #
�

���� ��9- ��9/1 )�91@= ��98:= 3�9- 3�9/7 )9-@ )9-47

200 93.3 91.8 97.5 89 91 91 101 100.2
500 85 83.4 89.3 80.5 82.8 82.5 91.4 100.2

1,000 78.5 76.8 83 73.8 76.4 75.9 83.3 91.5
2,000 71.6 69.8 76.5 66.7 69.8 68.7 74.4 77.2
5,000 61.2 59.1 67.1 56.1 60.2 57.8 62.1 66.3

10,000 52.1 49.6 59.1 47.1 52.1 48 51.8 56.9

�.</,��� �,)7,&-.?,*1�*36/.-(*&
(8,/5-*<,�(?2/5	&&*5,4<5�.)-(76/.)


,',/0*1	()7).1-�*(0,

�.>(+6+ 
,',/�4%	 �,)7,&-.?,�(?2/5	&&*5,4

@7 8

@8 -4

:7 27
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

�.>(+6+ 
,',/�4%	 �,)7,&-.?,�(?2/5	&&*5,4

:8 2:

.7 48

D��� ��� ���� �����6 �� ��� ��% ��"�����! ���� ����#���� �� ��� ��%&��6�� ���&
���6�,�����# "������ �� ��� ���� ��' ���� � ���6�� ��"����� �� �����'9%��6 ���"��$� �����*
��� ���$����# �"���� ����������� %���# ,���6 ��� ���� "����� �� ���� ���6�,�����#* ��� ���#

,��%��� ��� ��% ���� ��# ��� ��%&��6�� ���& ���6�,�����# �� ���������' $��� ��# � �� ��
 ��� �$ ��� ))� ���%�' �>���#� ,��%��� ��� ���� ��# ���� ���6�,�����#* ��� �������
����#��"�! ��%����! �� ���� ���� -!777 $��� $��� ��� ��% ���� ����*

��� ���(�� �����;�� ���� ���  �������� �>���� $��  �� �� �� ���� ��#���#��� �����'9%��6

���"��$� ����$��6���* ����$��6��� ���� 6�������# ����'��"� ��#E�� ����� "�� ������ $���
����#���� �� ���  ���* �� ������;� ����$��6�� ����� "�� ������! ��� ���(��%���# "�������
�� ��&� ��� �������,�� �������� �� ��#�"�  �������� ����� ����'��"� ,' �#�����6 �� $��6��

������ ���� ����# ����� ��������� ����� ��#�� ��� I��' ���6�,���'J ��6��� ���� �,7-(*&
������*

�� �##�����! �����'9%��6 ���"��$� %���# ��� �� ,� $��%� ,���% 877 $��� �,��� 6����# �����
���
� ����� ���� �� ����� ������"�� �������;�# �� ��(9.89-< �������� ���6�� (�6��������*

������ "������6 ������#� �� �� �� �,��� -!877 $��� ��
 �>"� � #����6 ��&� �$$� ��# ���#��6�0
%��� %������ ��# "���# "������"� ��+��������� ���� ,� ���0 ��# #����6 ��9$��6��
����6��"���* ����"� ��� � �������� ��� "��#�"��# $��� 7/77 �� --47 ������ � �"�$�"���'
�  ����# ,' ��� ���� )�����#��* ���(�� %���# �������6��� ��# ��� ��# �� ��' �����

"�� ������* ��� ���(��%���# ������ �� &�� ����� �� �"�� �� ��� �������  ����,�� %����
"��������6 ��� ������� �$ �������6 ���#����*

����� �11,7-0*1-2,�*	7-(*&	/-,)&.-(',

3�#�� ��� �� �"���� �����������! �� �����9���� ����� �� �"�� $��� ���� "������"����
�"�������� %���# �""��* ������� �����9���� "������"���� ����� %���# �""�� �$ ��� ���(��
���#�# �� "������"� $�"������� $�� ��� ���$$ ��# ���������"� � �������� %�� %���# ����
�""� ��# ��� �>�����6 ����* ����� ������ 6�������# ,' ��� ���� � �������� %���# "�������

�� ,� "�� ���,�� %��� �����9��������� ���# ���� ��*6*! ����#������ ����* 
��69���� �����
��#�"���� ,���$��� �� ��� B��� �� �����! (���� 
��#! ���&���% 	������! ��# )����������
���6�,�����#� $��� ���$���6 ��� ��"����� �$ ��� ���� $������ �%�' %���# ��� �""��*

��� 
,*/*?5.&4�*(/0

����� �11,7-0*1-2,�),1,)),4	7-(*&	/-,)&.-(',

���  �� ���# ���� �� ��"���# %����� �� ���� "��������6 � &���� $������ ���� ��� ��� ���%�
��6��$�"��� "���6�� �� 27 '���� ��(?6), ��* =���6� ��# "������"���� �$ ��% ����"�����

%����� ���  �� ���# ���� ���� %���# ��&� ���� �""���� &���� �� �6�� �' �� ��#�� ��
������;� �� �"�� �� 6����#%���� ������"�� ��# �� ��� ����"���� $��� ��,��#��"�* ���������
�� �"�� �� 6����#%���� $��� ����� %���� ����$$ �� &���� ������� ��� #��"����# �� �,7-(*&

���*

�� ��6��$�"��� �� �"�� �� ������� ������"�� ��� ����"� ���#! �� ���� ����������� %���# ���
������� ��� "�����"��� �>���"���� �$ ������� ������"��! ��� �$$�"� ������� ������"��
"����#���# �� ������ �� � ��"��! �����! ��������! �� 6��,�� ,����*

=����6 "������"����! 

����
���������!���
 ��	���� ��
� ����
��������

�����
��

�����
%���# ,�  ����,�� �� ���  �� ���# ,���#��6! ��>�%�'�!  ��&��6 �����! ������"� ���#! ��#
�����  ��?�"� "�� ������ ��� "������"��#* )������"���� %���# ������ ��6������� "����!
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

#�����, ��� ���� ���$�"�! ��# "�� �"� ��� ����* ��� ���� %���# ���� ,� ���"� ��,�� �� �������
,' %��# ��# ���$�"� ����$$* =�� �� ��� �� �6�� �'! �� �� ����"� ���# ���� ����� �$ ���

 ��?�"� $��� ���� %��� ���# �� ��"���� $���* 	> ����� �$ ��� ����� #����6 "������"���� ��� ���
�����  �������� �� ������ �� ��"�����# ��#���������� �� �$$9���� ���$�"� %�����* �� ���$�"�
%���� $������� �""�� #���"��' %����� ���  ��?�"� $��� ����* � @89$��� ,�$$�� %��� ,� ���������#
#����6 ���# #�����,��"� �"�������� �� ����# �� �"�� �� ��� ������ %����� ��� ����#����

��"����' �$ ���  �� ���# ���� ���� �(?6),��*

�
����
�������"!���
 ��
� ����
��

�������' �""�� �� � ������ �$ ��"�����# �� �������
���$�"�� ��9���� ��*�*! ��"�����# ����$$ �� ���������� �� ������� #�����6�  ��������* �������6
�"�������� ����"����# %��� ���� ����������� ��� ��� ����"� ���# �� �� �"� ����� ��9����*

���#��� �������6 %���# ,� ��6��6�,�� ��# %���# ��� ��"��#� 6����#9#�����,��6 �"��������*
C���"�� ���$$�" %���# ������ %�����  ���# ����� ��*6*! ���#� ��#  ��&��6 ������*

��  ��� �$ ��� ���$����# �"���� �����������! ��� ���(��%���# �� ������ ����#��# 
A�� ��

������;� ������� �� �"��  ���� �� ���������� �$! ��# #����6 ��' ������ "������"����* ����� ��
��' ���# #�����,��6 �"��������! ��� ��"����"���� �� ��6�������6 #���6� "��������� �� ���
"������"���� "�����"��� %���#  �� ��� � #������#! ����9� �"�$�" 	������ ��# ��#����������
�	L�� )������ ���� �� �##���� ��� �����9#�����,��"� �� �"�� �$ ��� ��� ���# �"����!

��"��#��6 ���  ��?�"� "�� ������* ��� 	L� )������ ���� %���# ��"��#� 
A��! ��"� ��
� �"�$�" 6��#������ ��# ��6�������6 "�������! �� ����6��� ����"� ���# ������� ��# ���������
��#���������� �� �"�� $��� ����,�������� ��# � ������� �$ ���  �� ���# $�"�������* �����

�������� ��' ������� ����6 $����� $��"��! ��#����� ,����! �����"� ��� #��"���! ��#E�� �����
��#����� "������ ����"�����0��# ���#��6E����6������� �$ ����� ��� ������' "�����# �$
��6�������* (���6�������  ���� ��# ��+��������� ��"��#�# �� ��� 	L� )������ ���� �����!
%���  ����,��! ��"��#�  ������6 #����6 � ����� ���#��6  ����#�* 3�� �$ ������ 6������ $��

����6������� �$ #�����,�# ����� �����# ,� �##�����# �� ��� 	L� )������ ���� ��# �����#
�""�� %����  ����� $����,��! �$$�"����! ��# �"�����"��* ��  ���� ��������� �����# ,� ���#
$��� � �"��� "����#���# ��������! �� #�$���# ,' 	� -4--2 ��������6 ��� ����������
�����6� 
��#����� �� 	������������ A���6������0��6������' ������  ���� � �"��� �����#

,� $�����#! �� ��+����# ,' 	� -4-1: ��������� � �"����*

�$ 
A�� %���# ,� �����;�# #����6 ���� #����� ���� ��# � �������! ���� ������� ��# ��������6
��#���������� %���# ,� ������;�# �� ����!����!�
"�
�
���� ��	���* ��""���$��

�� ����������� �$ ����� �������� %���# ������ ���� ���� ����������� �� �� "�� ����"� %���
����� ��# ��#���� %���� +�����' ����#��#� ��# ������;�� ,��� ��� �����9 ��# ���69����
 �������� $�� ������� ��# ��#����������*

���  ��?�"� ���� "������� ��  ���� $������#* ����� �� �� "������ �6��"������� ��� �$ ���

���# �� 
��) ���� ��'  �� ���� $�� ��"� �"�����'�! �� �#����� �� �"�� �� $��� � �������� ��
�6��"������� �"�������� ��� �> �"��# $��� �� ��������6 ��� ���$����# �"���� �����������* ���
���� %��  ��������'  ��� �$ � 6��$ "�����*

��� ���(����� "�������# %��� ��� �()� �� ��&� ���� �""���� %������ ��� ���$����# �"����
����������� %���# �$$�"� ��"�� �$$���� ��  ������� $������# ���� 	33,&4(>%�* ��� ���(��
��# ��� ��"�� �()� �$$�"� ����� 2 ����&$��� �$$�"�� ���� %��&�# ��6����� �� "��#�"� � ���#
���������� ���� ���������� ����6 ��� 3*�* =� ������� �$ �6��"������ �3�=�� �������#

)����������� �� �"� (����6 ����* ��� $��� "������� �$ �%�  ����< ��� �()�  ����#�# ���
�"��� "��"�����6 ��� �������� ����� $�� �6��"�������  ��#�"���� �$ ��� $������# �� ,�
"�������# ,' ���  ��?�"� "�� ���# �� ����� $������# �� ��� "����'0��# ��� ���(��
#����� �# ���� ���������� �"���� ,���# �� ��� ����! ��� �������#��6 ����! ��# ����� �� ��"��

 ��6���� $�� $������#  ����"���� �@ )�( /8:� ���� 	33,&4(> %�* ��� ���� ����������
�"���� ��� ��� ��6� ����6� �� ��+���� "����#������� �$ ���� $������#  ����"����
��+���������*
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

��� ���(�� %���# �,���� ��� ��+����#  ������ ,�$��� ��'  �� ���# "������"���� �"��������
"�����"� ��# %���# �#���� ��  ����� "��#������ #����6 ��� ��9���� "������"���� �"��������*

����� �11,7-0*1-2,�*	7-(*&	/-,)&.-(',

�� ����������� �$ ��� �� �"���� ����������� %���# ������ �� ��

����� �� �� �6�� �'!
6����6'! ��# �����! �� �� "������"���� %���# �""��*

��� :.-,)�,0*6)7,0

����� �11,7-0*1-2,�),1,)),4	7-(*&	/-,)&.-(',

�� ����������� �$ ���� ����������� %���# ��� ������ �� ��6��$�"��� �� �"�� �� ���$�"� ��
6����#%���� ������"��!  ����#�# 
A�� ��� �� �������# #����6 "������"���� �� "������

������� ��# ��#���������� �� %��� ��  ���9"������"���� ����� %���� 
A�� �� ������;� ���
 �������� $�� %���� ������"�� �� �"��*

��  ��� �$ ��� ��� ���# �"����! 
A�� �� #��"����# �� �,7-(*&����� %���# ,� �� �������#
�� ������;� #���"� �� �"�� �$ ���� ������� ��# ��#����������! ��# �� ����# �� �"�� �� %����

������"��* ��� ���(��! ��  ��� �$ ����� 
A��! ���� %���# ������� ���E%���� �� ������� ��
���#�# ��  ������ ������� �$ %��� "����"��� ��# ��� ���� ��� �����������* ���� %���#
��#�"�  �������� �� �"�� ����"����# %��� ����$$ �$ %��� %���� �� ���������
"�
�
����������*


�"���� ���  �� ���# "������"���� �� ��#������ ,' &���� �������! %��"� �� ���������'
��������� ��  ��������  �������� $��� ���$�"� �"��������! �  �� ����� �������� %��� ,� ��&�� ��
 ����"� 6����#%���� ������"��* ����� �������  ����#�� ���' ������# $�������6 �  ���������� ��
������;� "������������ �������6 6����#%����* ���&����� %���# ,� ����#�# %���� �� ��

 ��"��"�,�� �� #� �� ��# ���,���;�# �� "�  �# %���� ��"�����'* ���(��%��� %��& %��� ���
��"����"���� ��# ��6�������6 #���6� "���������� �� $����% �  �� ����� ���&���� "�  ��6
 ��"�#���� ��# ���������*

�  �� ����� ����� %���� 
A�� %��� ,� �� �������# #����6 "������"���� ��#  ���9

"������"����* �""��#��6 �� ��� �=�D �����#%���� 
���"�! �$ 6����#%����  ����"����
�������� ��� ��&��! ��' �� �"�� �� 6����#%���� ��� ��&��' �� ,� ������� ��# ���������
��=�D! 277@�* �� �##�����! ��� ���(����������� � ��� $�� 
��) �� ��#�"� ���  ��������

$�� 6����#%����  �������� �� � ������ �$ ��9���� �"��������* ��� ��� %��� ,� ��#�$��#! ��
��"�����'! �� ��"��#� ��� "������"���� ��# � ������� �$ ��� ��% ����*

3��"!���
 2����
�
�� 

������� %���� ������"�� �����6� �� ����# "������ �$ ����� %����
��� ����"� ���# �� � ������ �$ ���� �����������* �"�������� "�������' "��#�"��# �� ��� �>�����6

���� %���# ,� ���$��# �� ��� ��% ����* )�������'! ����$$ �� ��� �>�����6 ���� $��� ���"��$�
 ��&��6  �#� �� ��� ����6�# �� ����� %���� ,�����  ���� �� �������6 ��"�����6 %����%�'�*
�� �##�����! ��� �>�����6 ���� ��"&� � ����� %���� #�����6� �'���� $�� ��� "������ � ���

��# ���"��$�  ��&��6  �#�! %��"� #��� ��� ����% $�� ��� "���������� �$  �������� � ����* �
 �����' ���&���� �� ��� 
��) �� ��"���# ?��� ���� �$ ��� �>�����6 ����  ��&��6 ��# #����%�'
����* ���� ���&���� �""����#���� � ���6�  ������ �$ ��� ����� %���� ����$$ $��� 
��) ��#
��� ,��� ��������# $�� '����* ���� ����������� %���# ��������� ��� �,��� ��������#

���#�+��"��� �� %��� �� ���� ���� �"�������� �%�' $��� ��� ���6� ���&���� �� ��� �������
 ������ �$ ��� 
��)*

���� ����������� %���# ��+���� � �����"&' ��������� =��"���6� 	���������� �'���� ���=	��
������� ������ $�� ����� D���� =��"���6� ����"����# %��� )������"���� �"�������� $��� ���

�=�D* � � �"�$�" ����� D���� ��������� ���������� ���� ��D���� %���# ,� #����� �# $��
��� ���� "������"���� �"��������* ���  ��� %���# ��"��#� ���  ����� �$ "������"���� ��#
�#����$' ��"����� ��# ��;��6 �$ ��#����� ��# ������� "�������* ���  ��� ���� ,� ���������#
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

�� ���� #����6 "������"����* �����#�" ������ ��� �"����� ,' ��� ���(�� %���# ���� ,�
��+����# �� ����$' ���� ��� 	L� )������ ���� �� ,���6 $����%�# ��# �� %��&��6* ��""���$��

�� ����������� �$ 
A�� %���# ������ ���� ��� ���$����# �"���� ����������� �� �� "�� ����"�
%��� ����� ��# ��#���� ����#��#� ��# ����� ,��� ��� �����9 ��# ���69����  �������� $�� %����
������"� �� �"��! ��"��#��6 ������� ��# ��#����������*

�� $���# ���� �����! �������! ��&��! %�����#� �� ����� �' � �$ %���� ,�#��� ��� ��"���#

#���"��' %����� ���  ��?�"� ���� ��(?6),��* � @89$��� ,�$$�� %���# ,� ���������# #����6
���# #�����,��"� �"�������� �� ����# �� �"�� �� ��� ������ %����� ��� ����#���� ��"����' �$
��� ��� ���# �"���� ���� ���� �(?6), ��* �$ ����  ���� "���6� #����6 ��� ��6�������6
#���6�  ���� ��# ���  ��?�"� ���� �� �>���#�# �����%��# �� ��"��#� ��� ����,' ������!

 �������� �� �"�� %���# ,� ��9�������# ,' ��� ���(��* �$ ���� ������ "���# ��� ,�
����#�#! ��� ���(�� %���# �,���� � )���� D���� �"� �)D�� ��"���� 171  ����� $��� ���
3��)	 ��# � )D� ��"���� 17- D���� 5�����' )����$�"����� �D5)� $��� �=�D  ���� ��

"��#�"���6 �"�������� %����� ���� ������* )�� �������' ����6����� %���# ,� ��+����# $�� ���
�� �"�� 6������ ���� 7*- �"�� �� 477 ������ $��� �$ ������*

��� ���(�� %���# �,���� ��� ��+����#  ������ ,�$��� ��'  �� ���# "������"���� �"��������
"�����"� ��# %���# �#���� ��  ����� "��#������*

����� �11,7-0*1-2,�*	7-(*&	/-,)&.-(',

��� �� �"���� ����������� ��$��"�� ��� ������ +�� ���� �������� ��� "�������# ��� �$ ���
�>�����6 ���� �� ��� �������  ������ �$ 
��)* �����$���! ��#�� ��� �� �"���� �����������!

����� �� �  �������� $�� ��	���� �����!���
 �����"!���
 

����� �� ���$�"� %���� ��#
6����#%���� ������"�� �� ������ �$ ��� "�������# ��� �$ ��� ��#! ���#�+���� ����� %����
����6����� �'����* (���$$ $��� ���"��$�  ��&��6  �#� �� ��� ����6�# �� ����� %����
,�����  ���� �� �������6 ��"�����6 %����%�'�* D��� �� �������� #�����6� �$ � ��� ��#

���"��$�  ��&��6  �#�! "���������� �$  �������� � ���� %���# ������ �  ��������  ��,���* ��
�##�����! �"�������� %���# "������� ���� ��� ���� ���&���� �� ��� 
��)* �� �� �"�� ��
%���� ������"�� %���# �""�� �� � ������ �$ ��� �� �"���� ����������� %����� ��� ���$����#
�"���� ����������� ����*

��! %(*/*?(7./�,0*6)7,0

��!�� �11,7-0*1-2,�),1,)),4	7-(*&	/-,)&.-(',

��� ���$����# �"���� ����������� %���# ���� 

���9��	���� �����! ������"!���
 �$$�"�� ��

,����6�"�� ������"�� �� � ������ �$ ���  �������� ���� �$ ��6������� "���������� ��
�� ������� ���$�"��* 
���# �� ��� "������ ���� ��'��� ���� 	33,&4(>	 ��# �(?6),��! �� ��
��������# ���� � �� 47 �"��� �$ ���������# 6�������# %���# ,� �� �"��# #����6

"������"���� ��# � �������*

D��#��$� �� ���  ��?�"� ����� %���# ������� 

���9��	���� �����!���
 

�����* =����6
"������"���� �"��������! %��#��$� %���# ,� �> �"��# �� ��"��� ���  ��?�"� ����0���� ��,���
� �"��� ��*�*! ����� �������! �� �����! �� ��,����� "���#  ���������' ��$$�� ���� �$ ��$�

#����6 ������� "������"���� �"��������*

��� ����� ������ �$ ��,���� ���� #�� �� ��� ��% ���� %���# ,� � �� 47 �"��� �$ ���������#
6�������#� �� ��6��  ��"��� �$ 
��)* �� %���# ,� ��"���# #���"��' ����� �$ ��� )�� ���%�'*
D��#��$� �� ���  ��?�"� ���� ��� ��� ����"� ���# �� ������� �
"�
�
�������"!���
 �� �"��* �� ��

����"� ���# ���� ���� %��#��$� � �"��� %���# ��&��' ������ �� ��� ��?����' �$ ��� %������
 ������ �$ 
��) %���# "������� �� "������ ��#����� �# ���#*
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

�� �� �"�� ��� ����"� ���# �� ����� �� $�#�����' �����# ���������# �� ��#��6���# � �"��� ��
���  ��?�"� ���� �� "�� ����# �$ ���������# 6�������#  ��������' ���# �� � 6��$ "�����! ��#

��"���# �#?�"��� �� �� �"���� ��� ��� ���%�'* ��� 3��D� #��������# ���� ���  ��?�"� ����
I�� ��� ��&��' ��  ����#� �����,�� ��,���� $�� ���������# ��#E�� ��#��6���# � �"��� &��%� ��
�""�� �� ����&��� )����'! ��J���� 	33,&4(> %�* � �����"&' ����� ������ ���������
)��������� ,����6�"�� ��������' #�# ��� �#����$' ��' �����9�����# ���������# �� ��#��6���#

� �"��� $���# �� ����&��� )����' �� �""�����6 �� 
��)* ���  �� ���# ���� ���� #��� ���
 ����#� �����,�� ��,���� $�� ��� �����9�����# � �"��� $���# �� ����&��� )����'* �$ ��' $�#����
�� ����� �����# ���������# �� ��#��6���# � �"��� �� �#����$��# �� ���  �� ���# ���� ����!
"����������� %��� ��� 3��D� ��#E�� �=�D( %���# ,� ��������#*

��!�� �11,7-0*1-2,�*	7-(*&	/-,)&.-(',

3�#�� ��� �� �"���� �����������! ����� �� �  �������� $�� 
��
����9�����!���
 �� ���"!���

�� �"�� �� ,����6�"�� ������"�� �� � ������ �$ ���$�"� %���� �� 6����#%����  ��������* ��

#��"����# �� �,7-(*& �����! ����� %���� ����6����� �� ��� �>�����6 ���� �� ��# ��#
���#�+����! ��# ��� ���  �������� �� �� �"� %���� ������"��* �� �� �"�� �� ,����6�"��
������"�� %���# �""�� �� � ������ �$ ��� �� �"���� ����������� %����� ��� ���$����# �"����
����������� ����*

��" �6/-6)./�,0*6)7,0

��"�� �11,7-0*1-2,�),1,)),4	7-(*&	/-,)&.-(',

�� "��$����# ,' ��� ����! ��

������� �������" ����"�����! ��"������6�"�� ������"�� ��

���,�� ������"�� ��� ����"� ���# �� � ������ �$ ��� ���$����# �"���� ����������� ����
	33,&4(>%�* ���  �� ���# ���� ���� ��  ��� �$ � $����� 6��$ "����� ��# ��� 6����# %��
 ��������' #�����,�#* ��� ���� �����%�# �� � ��#
��$�������� $��� ��� -.:: 3��)	 ��"������6�"��

��"���������"� �$ 
��)* ��� 3��)	 �#����$��# ���� ���
���� %�� ��,?�"��# �� �>������� ���#�"� ��6 #�� ��
��"��������6 �$$���� $�� ��� "������"���� $�� ���

"������"���� �$ ��� "��,����� ��# ��� "������� �$ �������
����#�! ���# ��� �! ��# %���� $�������* ��� ����
"��"��#�# ���� ��� $����� "��,�����! "������"��# ��
-./1! �� ��� ���6�,�� $�� ������6 �� ��� �������� (�6����� �$

�������" ���"�� ��(���* ��� ���� #��������# ���� ���

���$����# �"���� ����������� %���# ���� �� �$$�"� �� ��'
�������" �� ��"������6�"�� ������"��*

=����6 ������ �����"�� "�����������! ���' ��� 3����# ������%�� 
��# �$ )����&�� ��#���� �$

�&������ ��� ��#�#* ��� 3����# ������%�� 
��# ��# �� �,?�"���� �� ���  �� ���#  ��?�"�*
���� ���,� ��+�����# ���� �$ ����� ������� �� ����$�"�� ��� ���#��������' #��"�����#!
"������"���� "���� ��# ��� 3����# ������%�� 
��# ,� "����"��# ���� 	33,&4(>%�* ���

���(�� �� ���# � �������#�� $�� ��"��# �$ ������ �����"�� )����������� �$$���� #����6
��� �	��  ��"��� ��# ��"��#�# ���� �������#�� �� 	33,&4(>%*

�� "��� �$ ���#������� #��"����' �$ "������� ����� �� ���,�� ������"��! ��� ���(��%��� $����%
��� 1 ��# / �$ ��� �)(A�! %��"� ����,����  ��"�#���� �� ,� $����%�# �� "��� �$ ���#�������

#��"����' �$ "������� ����� ��# ��% "������"���� �� =A�  �� ���'! ��� �"�����'*

Photograph C: Building 210: 
Former Clubhouse 
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

��"�� �11,7-0*1-2,�*	7-(*&	/-,)&.-(',

3�#�� ��� �� �"���� �����������! �� �����!���
 �����"!���
 

������� "������� ������"�� ��

���,�� ������"�� %���# �""��*

��# �*7(*,7*&*+(70

��#�� �11,7-0*1-2,�),1,)),4	7-(*&	/-,)&.-(',

�
���9�����!���
 2����
�
�� ���
������

�

���������"����# %��� "������"���� �"��������

��� ����"� ���# $�� ��"�� �� ��'���� ��#  ������� ��"��� ��#�� ��� ���$����# �"����
�����������* )������"���� �$ ���  �� ���# ���� %���#  ���������'  ����#� �##�������
��� ����' "������"���� ?�,� �� ���  ������ ��"���! ����  ����#��6 �����9���� ��"���"�����"

,���$�� �� ��� ����* ��%����! #�� �� ��� ������������ ��# $����� ������ �$ ����� "������"����
 ��?�"��! �� ���"!���
 

����� �� ��� "������� "������"���� ��,�� $��"� ��� ����"� ���#*
�
���9���"!���
 2����
�
�� 

������� ��� ��"�� �"����' ��� ����"� ���# $��� � ������� �$
��� $�"����' ,�"���� ��� ���$����# �"���� ����������� %���# ���� ���� ��"����� ��� ���,�� �$

$���9���� �� ��'��� ,' � �� 27 %��� �� ��"�����#  �'���� �$ �� ��������# M-*8 �������*

���
"�
�
������	���� 

�������  �,��" ������ ��# ��$��' �� "���#��� ��� ����"� ���# ��
������ $��� "������"���� �$ ��� ��% ����* ��� ���(�� ��� ����,�����# ����"�  ��"�#����

%��"� ����� �""��� ��  ���������' ��;��#��� ����� �� ����# �  �,��" ������ �� ��$��' ������*
�� �> ������� �� ���6� +��������� �$ ��;��#��� ��������� %���# ,� &� � ��9����* )���#��� ���
��� ��6�����'  ������ %����� ��� 
��)  �� ���'* ��� ������ 
��) ���� �� "�������' $��"�#
%���  �������� ��# ����"���� �""��� ������"��# �� � ���6��! �����# ������"� 6��� ��

A�������� ���&%�' �$$ 3� -2@ ���� �(?6),��* )���#��� %�� ���� �� ����,' ����#������
���6�,�����#�! ����� ��� ������ D��#��$� )�����! �����# ��� D�����#6� 	��������' �"���� ��
����,' "���"��� ���� � ���& �� ,� �> ���# �� ����"� ��� ��� ��������� ��#E�� ����� ,�� ���
���&� ��� ��� ����"� ���# �� ,� ��6��$�"���*

�� �#����� �� �"�� �� ��"��������� ��� �$ ��� �=�D( ������ D��#��$� )����� ��� ����"� ���#
$��� ��� ����"����� �$ ��� ����0�� ��6��$�"��� "���6�� �� "������ $��6��  ������� ���
 �� ���#* )������ $��6��  ������� ���� �����%��#  ���� �� ���"���6 ������� ,���#��' �$ ���

������ D��#��$� )����� * D���� ����� ��' ,� � ���6�� ��"����� �� $��6��� ��%��#� ��� ������
D��#��$� )�����! �� �� ����"� ���# �� ��� ���� � ��6��$�"��� �#����� �� �"�*

D��� ��� ��"����� ���� ��� "����� �$ ��� �����! �������� � �������� $��� 
��) "�� ���"� ���
��?����' �$ ��� ����� %��� ��� ���� $��6�� ���� ��# ��� ������ ����� %��� �%� ����� $��6��

����* ��� ���6�� ����"����� �$ ��� ���� %���# ���� �� �$$�"� �� "������ ����6��"' ��
#������� ��� ���� �����*

)������"���� ����� %���# ,� ��"���# ��  ������ ���������;�# �""���* ��� ���(�� %���#

%��& %��� ��� "�����"��� �� ����� "������"���� #��� ��# ����� ��  ��"��"�,��*

�� ��6��$�"��� �##������� ���# �� �> �"��# �� ,�  ��"�# �� ��� $��� ��  ���"� #� �������� ��
��#�"�� $�"������� �� ��� ������ �$ �� ��������6 ��� ���$����# �"���� �����������* 3�� �$ �����
 �,��" �� "�������' �����"�� ,' ���  �� ���# ���� �� ��� �> �"��#* �� ��"�! ��� ���$����#

�"���� ����������� �� �> �"��# �� ���� �� �� �"� �� ��"��  �,��" �����"��*

��#�� �11,7-0*1-2,�*	7-(*&	/-,)&.-(',

�� ����������� �$ ��� �� �"���� ����������� %���# ������ �� �� "������"���� ��# �����$���
�� �����!���
 2����
���� ��"�� �� ��'���� �� ��� �"����'*
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

��$ �&'()*&+,&-./;60-(7,

��$�� �11,7-0*1-2,�),1,)),4	7-(*&	/-,)&.-(',

��� )��' �$ ����&$��� ��� � ��6��$�"����' ��6���  ��"����6� �$ ���������� %��� "�� ���# %���
����&��� )����' ��# ��� )�����%����� �$ �����"&'* ���  ��"����6� �$ ����#���� �� ��
,���% ���  �����' ����� �� 6������ �� ��� )��' �$ ����&$��� �� "�� ������ �� ����&��� )����'!
,�� ���6���' ��%�� ���� ��� )�����%�����* A�#��� ��������# ��"���� $����% ��� ����

����#* 	��� ����6� �������'  � �������� ��#  �����' ����� ��� ��6��� ���� "����' ������!
�� �#����� �� �"�� �� #���#�����6�# ��6����� �$ ���  � ������� ��� ����"� ���# ��#�� ���
���$����# �"���� �����������* ���  ��?�"� %���# �""�� "�� �����' %����� ��� "��$���� �$ ���


��)  �� ���'*

�� ����������� �$ ��� ���$����# �"���� ����������� ��&��' %���# ��� ��6����� "������"����
,��������� $�� ��� "������"���� �$  �� ���# ,���#��6�* �����6 ��6����� ,������� ���� ��'
�����;� �������' ��# ��%9��"��� �� ��'��� %���#  ����#� ?�,� $�� ��"�  �� �� %����� ���

��6���* ���� %���# "��������� � 

���9�����!���
 ���
�
	� 

������ �������' ��# ��%9
��"���  � ��������* ��%����! ��� �>���� �$ ���� ,���$�� %���# ,� #� ��#��� � �� ���
#�6��� �� %��"� �������' �� ��%9��"���  ������ ��� �� ��'�# �� ����� �"��������*

��$�� �11,7-0*1-2,�*	7-(*&	/-,)&.-(',

�� ����������� �$ ��� �� �"���� ����������� %���# ������ �� �� "������"����* ��� 
��
����9
�����!���
 2����
�
�� ������������� ?����"� �� �"�� �#����$��# �� �,7-(*&��$�� %���# ���
,� �����;�#*

���� �&1).0-)67-6),

������ �11,7-0*1-2,�),1,)),4	7-(*&	/-,)&.-(',

)������"���� �$ ���  �� ���# ���� %���# ������ �� �� ��"����� �� ��� "����� ���� �$

���������! ��"��#��6 ���"���"��'!  ���,�� %����! ��# �������' ��%�� #��"���6��* ��� %������
 ������ �$ ��� 
��) �� �����' ��#����� �# ��#! �� ��"�! ���� ��������� ������6 ��� ���� ���
���  �������' ��$$�"���� �� ��  ��� ��� ��% $�"����'0������' "����"����� %���# ,� ��+����#*
��%����! ��� ��?�� ������' �����"�� ��� ������,�� ����#�����' ��>� �� �� �� "����  ��>����' ��

��� ����* ����� �� "�������' ���"���"��'! ����"������"������! � ��%�� ����! ��# � ����� %����
���� ���� ����� 
���#��6 2-7* 
���#��6 2-7 �� ,���6 ������# ��  ��� �$ � �� ����� #���������
 ��?�"�* 	������������ �� �"�� $��� 
���#��6 2-7F� #��������� %���# ,� �������# �� �

��"��# �$ ������������� "����#�������*

���  �� ���# ���� %���# ��� ,� ����"� ���# �� ��+���� �>�����#����' ������' ���#� ,�'��#
����� �$ � ��6�� ��#�������E"�����"��� � ������� �� ��� ����* ��� ��% $�"����' %���# ,�
#���6��# �� ���� 
��#����� �� 	���6' ��# 	������������ =���6� �
		=� ������ �����6

����#��#�* ��� ��6���� � ������6 "���� ���� ��� ��$� �$ ,���#��6� ��# $�"������� ������� $���
����6' #����# ����6�����* 	���6' �$$�"���"'! %���� "�����������! ��# ��������,��
#���6� ��� �����$��� ��� ,���� $�� 	>�"����� ��#�� -4-24 R �������6 ��� ����������
�����6� 	$$�"���� 	���6' A���6�����* ��� 3*�* ����� 
���#��6 )���"�� 
��#����� ��

	���6' ��# 	������������ =���6� R ��% )������"���� �
		= R �)� �����6 ����  ����#�� �
�����" $�� ��������6 ��������,�� #���6�* 
		=  ������� � %����9,���#��6 �  ���"� ��
��������,����' ,' ��"�6��;��6  ��$�����"� �� $��� &�' ����� �$ ����� ��# �������������

������< ��������,�� ���� #����� ����! %���� �����6�! ����6' �$$�"���"'! ��������� ����"����!
��# ��#��� ������������� +�����'* )������� �� ��"� �$ ����� ����� ��� ��������# �� �"��� �
 �� ���#  ��?�"� ��# �  ��?�"� %���# ,� �"���# ��# 6���� � �����6*

�� ��6��$�"��� ���"!���
 

���������"����# %��� ��"�����# ������' ��� ��� ����"� ���#* ���

���(�� %���# �,���� ��� ��+����#  ������ ,�$��� ��'  �� ���# ������' ���� �> ������
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

"�����"�� ��# %���# �#���� ��  ����� "��#������* ��� �������# ���� %���# ���# �� ,�
����"���# �� ����# ��6����� �� �"�� �� "������"���� �"�������� ��# ����"� ��� � ��������*

(���"����6 ��� �������# ���� %���# ,� "����#���# � 

��������!���
 

����* �'��6 ���� ��
�>���#��6 �>�����6 ������' ��$������"���� %���# ,� "����#���# � ����� �����9���� �� �"�
 ����"�����' �$ %����,�#��� ���#�# �� ,� "�����#*

(����
�
�� 

�����%���# ������ $��� ���� "������"���� ,�"���� ��� ��;� ��# �6� �$ ���

�>�����6 ���� �������' ������ ��� $����� $��>�,����' ��# ���#�����  �������� �$ ��� ���(��
�������� "�� ������* A�#����;�# $�"������� ��� � "����"�� $�"��� ��  ����#��6 +�����' ��������
��  ��� �� �����"&'* ���  �� ���# ���� �� #����# ��"�����' ,' ��� ���(�� �� �� ����
��� �����F� ���#�����  ������* )������"���� �$ ��� ��% ���� %���# ��������� ���

#�$�"���"��� ����"����# %��� ��� �>�����6 ����! %��"� ��"��#� ����$$�"���� ���6�� � �"�!
����"��  ��&��6! �#������������ �$$�"��! I��� ��$�����6J"� �,�������! %��� ��"& ��;�! ����� $��
��������# #���  ��"�����6 �+�� ����! ��  ��� �"�����' � �"�! $��6�� ���6��� �#������������

��# �>��������� ����! ,���&E�����,�' ����!  �'��"�� $������ ����! %���� ��  �' $�� ��% $���
 ����"���� �����"��! �������� #�����6� �'���� $�� ����$$ ��# � ��� "����������*

��� (��� ��� ���' A����� ���� $�� 
��) ���  �� ���# ������6 ��� �>�����6 ���� $�� ���
)��,���# ��  ��� A��������"� ��� �)�A�� �(L� 	�6�������6! 277/�* ����� $�"�������

%���# ��+���� ��#�$�"����� �� ���#�� ��� )�A� � ��������! ,�� ���� �$ ��� ���� %���# ,�
�����#* ��� ���6�  ���# ����"� ���  ��&��6 ��� ,����# ��� ���� %���# ,� ���# $�� � ��
�����6� ��# ����"��E�+�� ����  ��&��6* ��� ��>�%�' �� ))� %���# ,� �������# ��#

��"�� �����# ���� � ������# ���# ���%��& $�� 
��)* �� %���#  ����#� ���' �""��� $��
����"����# ����' ���"& ���$$�" �$$ �$ A�������� ���&%�'*

'����!���
 ��	���� �����
�

�����$��� ��� ���$����# �"���� ����������� %���# ,� ������# ��
"������"���� �"��������* )������"���� ���$$�" %���# ��� ,� �����# �����6� ����#������

���6�,�����#�* �##������� ���$$�" �� 3� -2@ ��# 3� /7 %���# ,� �> �"��#! "��������6 �$
���"&�! %��&���F ������� ����"���! ��# "������"���� �+�� ����* =�,��� ��# ���� ��'
#� ���� �� ���#%�'� $��� "������"���� ����"���! ��������6 �� �  �������� ��$��' ��;��# ��
%��� �� ����'��"� �� ���� ����#����* �� ���$$�" #������ �� ���# "�����6� ���  �����#*

�""��� %���# ,� ���������# #����6 "������"����* ��%����! "������"���� ���$$�" "���# #���� �
��"�� ���$$�"! �� �"����' #����6 ������6 ��# ������6  ��&  ����#�* ���� �� �> �"��# �� ,� �


���9�����!���
 ��	���� 

������# �� ��� "����#���# ��6��$�"���* �� ���"!���
 ��	����



�������� ����"� ���# ����6  �,��" ���#%�'� �� � ������ �$ ��� "������"���� ��# � �������
�$ ���  �� ���# ���� ,�"���� ����� %���# ,� � 6��#��� ��"����� �$ � �� 27 ��% $���9����
�� ��'���*

)������"���� ��# � ������� �$ ��� ��% ���� %���# ��� "���6� ��� "�� ������� �$ �����'9

��# $�>�#9%��6 ���"��$�! �� ��� ������ �� �' � �$ ������ �������' ���"��$� � ��������*

������ �11,7-0*1-2,�*	7-(*&	/-,)&.-(',

3�#�� ��� �� �"���� �����������! ��� ���(�� %���# "������� �� ��"�� ��"�����# � �������

��# ���������"� "���� #�� �� ��6�����6 ����&�� �� ���"��$�  ��&�# �����#� �� %��� �� #���6�
"����# ,' %��#��$�* ��� 2����
�
�� 

����� �� ��� ���(�� ��# ��� ������� �������'
"�������' �#����$��# �� �,7-(*&������ %���# ��� ,� ��"�6��;�#*

���� �.G.)4*60.&4�*>(7�.-,)(./0

������ �11,7-0*1-2,�),1,)),4	7-(*&	/-,)&.-(',

���  �� ���# ���� %���# ���� �� ����� ����  �������� $�� �#����� �$$�"�� #�� �� ���
��"�����#  �����"� ��# ��� �$ ��;��#��� ��# ��>�" A�������� ��# D����� ���AD� �� �

#�$$����� ��"����� %����� ��� 
��)* ���  �� ���#  ��?�"� "���#  ���������' ���� �� �"�� ��
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

��� �>�����6 ����������� #�� �� ��� ��"����� �� "������"���� ����"�� ���$$�"! %��"� �$$�"�����'
������ ��� ��&������# $�� ������� �$ ����"�� � ������6 $���#� ��*6*! ���! #�����! 6�������!

����$���;�! ��"*� ��# ���������"� ���������* �� ��"�! � 

���9�����!���
 ��	���� �� �"� ��
����"� ���#*

�� 6������! ���  �������� �����!���
 �������$��� ��AD %���# ,� #�� �� "������"���� ����"��
�"�����' ��# 6������ "������"���� �"��������* ����� $�"������� %���# ����  ��������

"������������ ����"�� $�� ��"�  ��#�"�� �� #����� $���! 6�������! ���! ����$���;�! ��,��"����!
��# ���#! ����6 ������* 	��� %������ ��?�� ������� ������! ����� �� ����� �������� "���#
����  �������� �$$�"�� �� ��� ����������� �� ��� ����* (������� "���#  ���������' ���# �� ����!
���$�"� %����! ��#E�� 6����# %���� "������������! ��# ���� ��+���� ���� $��� �$

����#������ �$ ���' �""��*

�� ���69���� �#����� �� �"�� %���# ,� ����"� ���# $��� ��� ���$����# �"���� �����������*
��� ���(�� %���# "�� �' %��� ��#����! �����! ��# ��"�� ��+���������! �� %��� �� ���'


A�� $�� ���#���6 ��# ������6 ����� +��������� �$ ��������� ��"� ��  ����! ���! ����$���;�!
��,��"����! ��# #����6����* �� ���9%���� �� ������!  �� ���'  �������#! %���# ,� ���# ��
 ������ ��������� $��� �������6 ����� #�����* ��� �>�����6 ���� �� "�����$��# �� �
"��#��������' �>�� � ����� +������' 6�������� ,�"���� ��  ��#�"�� ���� ���� -77 &���6����

�$ ��;��#��� %����  �� ����� ��# ��� ��% ���� %���# ���� ��� ���� "�����$�"�����*
�����%��6 ��#����! �����! ��# ��"�� ��AD ��+���������! �� %��� �� ���' 
A��! ���
��"�����# �� �����"� $�� �"�������� �""�����6 �#?�"��� �� �� ���� &���� ������� �� ������;�

���  �������� $�� 6����#%���� "������������* ��� ���(��F� ��;��#��� A������� ��# D����
A���6����� ����  ���"��,�� ��� ����,�������!  ���"���! ��#  ��"�#���� $�� ������6 ��#
����6��6 ��;��#��� ��������� ��# %����� ����(��! 277:�* ���  ��� "������� � ���
��� ���� ��# �� �����6  ��"�#���� ��  ����"� ����� ������ ��# ��� �����������*


���#��6 2-7! $����� 6��$ "����� "��,�����! �� ,���6 ������# ��  ��� �$ � �� �����
#���������  ��?�"�* 	������������ �� �"�� $��� 
���#��6 2-7F� #��������� %���# ,�
�������# �� � ��"��# �$ ������������� "����#�������* �� ���69���� �#����� �� �"�� $���
��� ������� �$ 
���#��6 2-7 ��� ����"� ���#*

(����
�
�� 

�����%���# ������ $��� ��� "������"���� �$ � ��% ���� ,�"���� ��� �>�����6
���� ��"&� � ����� %���� #�����6� �'���� $�� ��� "������ � ��� ��# ���"��$�  ��&��6  �#�!
%��"� #��� ��� ����% $�� ��� "���������� �$  �������� � ����*

������ �11,7-0*1-2,�*	7-(*&	/-,)&.-(',

�� �� �"�� �� ��AD %���# �""�� �� � ������ �$ ��� �� �"���� ����������� %����� ���
��� ���# �"���� ����*

���� �6+6/.-(',�11,7-0

���� ��"���� �##������ ��� "��������� �$$�"�� �$ ��� ���$����# �"���� ����������� ��# �����
 ���! "������! ��#  �� ���# $����� �"�������� %����� ��� ��"����' �$ ��� 
��)* )���������
�$$�"�� ��� #�$���# ,' ��� )	5�� 17 )�( ���� -87:*@ ��<

I�� �"�� �� ��� ����������� %��"� ������ $��� ��� ��"�������� �� �"� �$ ���
�"���� %��� �##�# �� �����  ���!  ������! ��# �������,�' $�������,�� $�����
�"�����! ��6��#���� �$ %��� �6��"' ���#���� �� ���9��#����� ��  �����
��#����&�� ��"� ����� �"�����*J

)	5 ��6�������� ���� ����� ���� ��� �##�����# "��������� �� �"�� �����# ��� ���' ��"��#�
��� ,� ������# ��� ����� $��� �"����  �� �����! ,�� ���� ���� "������ �� �"�� $���
"����� ����# �� �������,�' $�������,�� �"�����*
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������ �),1,)),4	7-(*&	/-,)&.-(',

�	�� ��+����� ��� ����'��� �$ "��������� ������������� �$$�"�� �$ � ��� ���# �"����! �� ���

�$ �"�����! �� ������"�� ���� ��' �$��� ,� ����$����# ���' �� ��� "��������� �����! ��"� ��
���$$�" "��6������! ��� +�����'! �����! ,����6�"�� ������"��! "������� ������"��! ��"���"�����"
"��#������! ������' �'���� "� �"�����! ��# ������*

�� ��#�� �� $���' "� ���� ��� "��������� �$$�"�� ����"����# %��� ��� ��� ���# �"����! 2 ���

I"��"&����J����'��� �����#���6' ��� $���� �� ����
���
�"��
����
	� ��������������� ����
�)	5 -..@� %�� ���#* ���� +���������� "��������� �� �"�� ����'��� �� ,���# �� ���
 �������� �$$�"�� �$ ��� ���$����# �"���� ����������� %��� �##�# �� ������� �� �"�� $���
�����  ��?�"�� �� 
��) ��# �� ��� ��6���* ��� ��6��� �$ ��$����"� "����#���# $�� ���

"��������� �� �"�� ����'��� �� ����&��� )����' ��# ��� )��' �$ ����&$��� ��  ����"����*

��� )��' �$ ����&$��� �������6 =� ������� ��# ��� ����&��� )����' =� ������� �$ �������6
 ����#�# ��$�������� �� "������ ��# $����� ����#������ ��# "�����"��� #����� ����� �� ���

)��' ��# )����'* �� ��� )��' �$ ����&$���! "�����"��� #����� ���� �� �""�����6 �� 3� -2@
��# ����#������ #����� ���� �� �""�����6 �� ��� ����� ��# ���� ��#� �$ 
��)* �� ����&���
)����'! � ����� "�����"��� #����� ���� ��*�*! � ,��&� ��# ������� ����� ����#������
#����� ����� �� 3� /7 ��� ��  ��6���� �� ����"� ���# %����� ��� ��>� $�% '����*

��� ���(��(��� ��� ���' =����� ���� ���� $�� 
��) �#����$��# ,��� �����9 ��# ���69����
 ��?�"�� �(L� 	�6������! 277/�* D����� ��� ������� "��� ���� �$ 
��)! �##������� � �"� ��
������,�� $�� ��% ,���#��6� �� �> ������ �$ �>�����6 ����* ������� 6��# ���6� "������"����

����� �� ��� %������  ������ �$ ��� ������������! %��"� �� "�������' ��#�� #����� �# ���
������,��* ��� $�� �����%������  ������ �$ ��� "����� ���� ��� ����  �������� $�� ����� �"���
#����� ����*

��������� �"+�������� �$ )�91@ )�����& ����"� ���� 9 )�������'! ��� ���(�� �� �������;�# ��

� ����� -4 3�9/7 
��"&��%&� ��# / ��98: ���%�� �� 
��)* A�?�� ������� �A�� =����# )*
�����! $������' ��� �#?����� ������� ����� �$ �����"&'! ��# ��+�����# $��� ��� ��
 ����
��> )�91@ )�����&� ,� ��������# �� ��� 
��)* �� #���! �� )�����&� ���� ,��� �������;�#
�� $��#�# $�� ��� ���(��*

��� ���(�� ��� ��+�����# ��� )�91@ )�����&� �� ���,��
��� ���(�� �� #����� ��# ��������  ��$�"���"' �� ��� �$
��� ���� ��#��� ����"� ��� �'����� ���# ,' ��� ���'F�

�"���� )�� ����� ���� 	33,&4(>��* ��� )�91@ )�����&�
%���# ������ ��� �,����' �$ ��� ���(�� �� ����6����
���������' %��� ��� �"���� )�� ����� � �� ��,���;����� ��
��� ����� �$ %�� �� �������� ����6��"'* �$ ��� ���(�� ��

�������;�# �� �"+���� )�91@ )�����&�! � �� ����� �	��
����'��� %���# ,� ��#����&�� �� �������� �������������
�� �"��*

��� )�91@ )�����& �� � �%��9��6���! ���#�� ����� ����"� ���* ���  �����' ������� �� ��
����� ��� "��6�! ���� �! ��# %�� ��� �� ��� ,�����$���#* �� ����  ��$���� ���"��! ��#�"��
���"������ ���� ��,����"��! ���"��$� ��"����'! $���$�6����6! ��# � �"��� � �������� ��������*

��� )�91@ )�����& "�� �""����#��� � ������' �$ �������� ��# �>������  �'���#� ��"��#��6
����"���! ��������'  ��"��! 44 �� 11 ���� �! �� 21 �������  ��� �%� ��#�"�� �����#���� ���

��# 3��)	 A�,��� =�����"�! 2774�*

Photograph D: CH-47 
Chinook 
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�$ ���(�� �"+����# ��> )�91@ )�����&�! 3��)���A ��������# ���� ��#�� �#��� �������6
"��#������! ��� �##������� )�91@ )�����&� %���# �## -2 � ��������  �� #�' �� ��� ����

�3��)���A! 277@�* �� �� ��"�����! ��%����! ���� ��"� ���"��$� %���# $�' #���'*

	��� �$ ��> )�91@ )�����&� ��� �"+����#! 3��)���A "��"��#�# ���� ��� ���,�� �$ ������
����"� ��� � �������� %���# ������ ��� ��% �� 6������� �����6� ����� ����� �> ������ ��
����� "������� �3��)���A! 277@�* �""��#��6 �� ��#���� 
��# 3�� 6��#������! ����� ������

6�������# ,' �����'9%��6 ���"��$� � �������� %���# "������� �� ,� "�� ���,�� %��� ����,'
��������� ���# ���� ��*6*! ����#��"��! "���"���! ��# �"������*

� )�����& �� �  ��>������' ��> #�"�,��� ���#�� ���� � 3�9/7 
��"&��%& ��# ��6�� #�"�,���
���#�� ���� �� ��98: ���%� �� � #�����"� �$ 877 $���* ��#���#��� )�91@ )�����& � ��������

��' ,� ���� ��#�,�� �� ���6�,��� �� ��� ��"����' �$ ��� ����"� ��� $��6�� "����#���* ���
)�����& %���# ,� +������ ���� ���� �$ ��� ���"��$� ����6 ��� ))� ��*6*! 
���28 ��# 
���48
#����6 ��&��$$� �� � #�����"� �$ 877 $���� �3��)���A! 277@�* ��� �##����� �$ � �� ��> )�9

1@ )�����& ����"� ���� �� ��� ���"��$� ��������# �� ��� 
��) %���# ���6���' ��#�$' ��� �����
����������� �������#��6 ��� �>�����6 ����*

�� ���� ����! �� �� ��� "���� %������ ��� ����� ���,�� �$
����"� ���� �� ��� ���� %���# ��"�����! ������ ���

����! �� #�"����� #�� �� �� ��"����� �� ���������� �$
3�9/7 
��"&��%&� �� ��98: ���%�� "�������' ��������#
�� 
��) ��# �����  �������� "���6�� %���# �$$�"� ���

����� ����������� �$ ��� ����* �#�+���� � �"� %���#
�>��� �� ��� ���6��� �$ ��� )�����&� ��� �  ����#* ��
�����# ���� ,� ����# ���� ���� � �"� �� �  �� ����� $��
���  �� ���# ���� ���� �$ ��� )�����&� ��� ���

�  ����#*


��# 3�� 9 ��� ���$����# �"���� ����������� %���# ��� "�����,��� ��6��$�"����' �� "���������
���# ��� "���6� �� ��� ����&$��� ��# ����&��� )����' ����* �������!  � ������� 6��%�� ��

��% �� ����&��� )����' ��# ��� ��% ���� %���# ��� ���� ��' "��������� �� �"�� ��
#����� ����* ��� ��% ���� %���# 6������� � �� 27 ��% ?�,� ,�� ���� ?�, 6��%�� %���#
��� ��,���������' ��"����6� ��% #����� ���� ,' ��"������6 #����# $�� ������6 �� �����"��*

�  ��>������' .*8 �"��� �$  ���� $������# %���# ,� "�������# #�� �� ��� "������"���� �$
��� ��% ���� ��# ���� %���# "������� ��� ����# �� ����&��� )����' �$ ��� "��������� �$
 ���� $������# �� ����� ���� ��*6*! ����#������ �� "�����"��� #����� �����* �� %��� ���
 ���� $������# �� 
��)! ��"� �$ ���  ���� $������# ,���6 "�������# �� ��� ,���6 ���# ��

6��% "�� � ��  ������ �������"&*

��� 5�����' R ���  ��?�"� %���# ��� "�����,��� �� � ��6��$�"��� "��������� #�"����� ��
��6����� ��� +�����'*

����� R ��� ���$����# �"���� ����������� %���# ��� "�����,��� �� � "��������� ��"����� ��
����� ������* 	�6�� "������� ����"� ���� � ����� ��� �$ ))� ��# �� �� ��� ����"� ���# ���� ���
���,�� �� ��� �$ "������� ����"� ���� ��� �$ ))� %���# ��"�����* �$ ���(���� �������;�# ��
��"���� ��> )�91@ )�����& ����"� ����! � �����! ���69���� �#����� �� �"� �� ��� �����

����������� "���# �""��*

�����6' ��# ����� R �� "��������� �� �"� �� ����"� ���#* �#�����"� ��  ����� "��#������
��# �� ����������� �$ 
A�� $�� ���� ������� ��# ��#���������� %���#  ����"� ��6����� ����
������"��*

Photograph E: CH-47 
Chinook Helicopters  
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D���� (�����"�� R �� "��������� �� �"� �� ����"� ���#* �#�����"� ��  ����� "��#������ ��#
�� ����������� �$ 
A�� $�� ���� ������� ��# ��#���������� %���#  ����"� ��6����� %����

������"��*


����6�"�� (�����"�� R � �����! ��6�����! "��������� �� �"� %���# ������ $��� ���
 �������� ���� �$ ��6������� "���������� �� �� ������� ���$�"�� $��� #����� ����
�����6���� ����&��� )����'* �� ���69���� �#�����! "��������� �� �"� �� %��#��$� ��

����"� ���#* �� "��������� �� �"�� ��� ����"� ���# �� ����� �� $�#�����' �����# ���������# ��
��#��6���# � �"��� �� ���  ��?�"� ���� #��� ���  ����#� �����,�� ��,���� $�� ���������#
��#E�� ��#��6���# � �"��� &��%� �� �""�� �� ����&��� )����'*

)������� (�����"�� R �� "������� ������"�� �� 
��) %���# ,� �$$�"��# ,' ��� ���$����#

�"���� �����������* �� "��������� �� �"�� �� &��%� �������" �� ��"������6�"�� ����� ��
"��������� �� ��� ���� ��� �> �"��# �� �""��*

��"���"�����" R )��������� ���  ������� �� �"�� �� ��� ��"�� ��"���"�����" �����������

%���# ,� �����;�# �����6� ��� ���69���� ���,����' �$ 
��) ��# ��� ����* ��� ��% ����
����� %���# ,� ����&��' �� $����� ���� ���� ������� �##������� #����� ����

	������������ B����"� R �� "��������� #�� �� ��������� �� �#����� �� �"�� �� �������' ��
��%9��"���  � �������� ��� ����"� ���#* ����� �� �  �������� $�� �����!  ������� "���������

,���$��� �� �������' �� #���#�����6�# ,��������� #�� �� ��� ���#�� ��#  ��$����"�� $��
����� �' �� �$ ,��������� �� $�#���� ��# �����9$��#�#  ��?�"��*

��$������"���� R ��� ���$����# �"���� ����������� %���# ���� � �����! "��������� �$$�"� ��

���$$�" �� ��� ���� #�� �� ���6�� ��"����� �� ���$$ �� ��� ��% ���� �� "��,������� %���
����#������ ��# "�����"��� 6��%�� ���� 
��) ��# ����6 3� -2@ ��# 3� /7*

��;��#��� ��# ��>�" A�������� ��# D����� R �� "��������� �� �"�� ��� ����"� ���# $��
��AD*

������ �*=	7-(*&	/-,)&.-(',

�� ����������� �$ ��� ��9�"���� ����������� %���# "������� �� ����� ��� ���(��F� �,����' ��
����� ��# ������ ���������� ��# ���������"� �$ � $��� ���#�����  ������ ��# �� ����
�������� ������� �������6 �,?�"�����* 3�#�� ��� ��9�"���� �����������! �� "���������

�� �"�� %���# �""��! �� �� ��% �"����� %���# ,� ��#����&�� �� 
��)*
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!�� ����	����� �� 	
����	����� 	������
������

���� 	� ��� ��������# ���  �������� �������������! "�������! ��# ��"���"�����" �� �"��

$��� ���  �� ���# "������"���� ��# ��� �$ � ��% ���� �� #������# �� �,7-(*& ���
����$����# �"���� ������������! �� %��� �� �$ �� ����������� �$ ��� �� �"���� �����������*

!�� �*+3.)(0*&*1-2,�&'()*&+,&-./�*&0,H6,&7,0*1-2,	/-,)&.-(',0

��� ���$����# �"���� ����������� %���# $��$��� ���  �� ��� ��# ���# $�� ��� ��� ���# �"����!
����%��6 ��� ���(���� �""�� ���� ��� ����6��# �������' �������� %���� ������;��6  ��������
�� �"�� �� ��� ��"�� ��# ��6����� �������! "�������! ��# ��"���"�����" �����������* ��

�##�����! 
A��! ��6������' ��+���������! ��# �$$�"� ��#�"���� �������� �#����$��#
�����6���� �,7-(*&���! %���# ,� �����;�# �� $������ ��#�"� ���  �������� $�� �#����� �$$�"��
�� ���� ������"��*

�� �"�� ����"����# %��� ���$����# �"���� ����������� %���# ��"��#�<

�2*)-=-,)+ %,&,1(7(./�+3.7-0

• ��"���"�����" 	����������

• 	������������ B����"�


*&?=-,)+ %,&,1(7(./�+3.7-0

• �����

• D���� 5�����'

• ��"���"�����" 	����������

• ��$������"����

• ��AD

�2*)-=-,)+ 
,00-2.&�(?&(1(7.&-�+3.7-0-*�

• ��� 5�����'

• �����

• �����

• D���� 5�����'

• 
����6�"�� (�����"��

• ���$$�" ��# ����� ��������

• ��AD


*&?=-,)+ 
,00-2.&�(?&(1(7.&-�+3.7-0-*�

• 
��# 3��

• ��� 5�����'

• �����

• 
����6�"�� (�����"��

• 	������������ B����"�

• ��$������"����
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��� �� �"���� ����������� %�� ��� $���# �� �����$' ���  �� ��� ��# ���# $�� ���  ��?�"�*
���� ����������� %���# ��� ���,�� ��� ���(�� ��  ����#� +�����' �������� ��  ��� ��

�����"&' ��# ���� ��� �����F� ���#�����  ������* 3�� �$ ��� �>�����6 ���� �������' ������
��� $����� $��>�,����' ��# ���#�����  �������� �$ ��� ���(�� �������� "�� ������* ���
�>�����6 ���� %���# "������� �� ��"& ��$$�"���� ���6�� � �"� $�� ��� "�������' ����6��#
�����'9%��6 ��# $�>�#9%��6 ���"��$� ��# ��  ��� ���������"�  ��������* ��� ��"& �$ I���

��$�����6 "� �,����' %���# "������� �� ����� ��� ���(��F� �,����' �� +��"&�' ��$��� ����"� ����
�� ���� ������� ��+���������* ��� "������ %���� ��  �' �� ��� �>�����6 ���� #��� ���
���� ���  �������! $��% �� ������ �� �""����#��� ��� #����# $��� ��+����# ��% $���
 ����"���� �'�����* ��� "������ ���� #��� ���  ����#� �#�+���� � �"� $�� �#������������

�$$�"��! ����� $�� ��������# #���  ��"�����6 �+�� ����! $��6�� ���6��� �#������������ ��#
�>��������� ����! ,���& ����! �  �'��"�� $������ ����! �� � ��"&�� ����* ��� $�"����' #���
��� ���� �#�+����  ��&��6 $�� ,��� �������' ��#  �������' �%��# ����"���* ��� �>�����6

%��� ��"& �� ��� ����� �� �#�+�����' �����"� 3�9/7 ���"��$�* �� ����������� �$ ��� ��
�"���� ����������� %���# "������� �>�����6  ��"��"�� ��# ������������� �� �"�� %���# ���
"���6�*

!�� �*&7/60(*&0

���� 	� ��� ,���  �� ���# �� �������� ���  �������� �$$�"�� �� ��� ������� ��# �����
����������� $��� ���  �� ���� �$ ��� ���(�� �� "������"� � ��% ���� �� 
��)* ��� 	�
��� �>�����# ��� ���$����# �"���� ����������� ��# � �� �"���� �����������* ��� �� �"����

����������� ��  ���"��,�# ,' )	5 ��6�������� �� ����� �� ��� ,������� �6����� %��"� ���
���$����# �"���� ����������� �� ����';�#* ��� 	� ��� "����#���#  �������� �$$�"�� �� � %�#�
���6� �$ ������������� ������"�� ��# "��#������! ��"��#��6 ���# ���! ��� +�����'! �����!
%���� ������"��! 6����6' ��# �����! ,����6�"�� ������"��! "������� ������"��! ��;��#���

��������� ��# ��;��#��� %�����! ��# ��"���"�����"� ���"��#��6 ������������� ?����"� ��#
 ����"���� �$ "���#����*

��� ����������  ��$����# %����� ���� 	� "��"��#�� ���� ����� %���# ,� ���
"�
�
����

��	���� 

����! ������ ��#���#����' �� "����������'! �� ��� ��"�� ����������� �� +�����' �$ ��$�
�� � ������ �$ ��� �� ����������� �$ ��� ���$����# �"���� �����������* ���� 	�F� ����'���
#���������! �����$���! ���� �� 	�� �� ����"�����' $�� �� ����������� �$ ��� ���$����#
�"���� �����������! ��# ���� � ���� �� �  �� �����* �������� �� �"�� �� ������ ���# ���!

%���� ������"�� %����� ��� �������  ������ �$ ��� 
��)! �����! ��� ��"�� ��"���"�����"
�����������! ��# ������ ��$������"���� %���# ,� ����"� ���#* ���� 	� ��"�����#�
�� ����������� �$ ��� ���$����# �"���� �����������*
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12 3�) 142- �������� 	������������ ����"' �"� �$ -./.* 12 3����#
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�( 2779- ���' (�6������� 2779-! 	������������ �����"���� ��#
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�( 27794 ���' (�6������� 27794! ������� (�����"�� 9 
��#!
������ ��# D��#��$� A���6�����! #���# 27 A��"� 2777*


���! -.:: 
���! =����# 
* -.::* �� ��"������6�"��
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���� �������� ����# )�����!

����&��� )����'! �����"&'* 3*�* ���' 	�6����� =�����"�!

���������! �����"&'*

)���' L���"&��'! 2778 =����� �* )���' ��# B��� �* ���"&��'* 2778*
�����#%���� (�����"�� �$ ����&��� )����'! �����"&'*

�����"&' �����6�"�� �����'* )����' (� ��� 4@! ������
X��* ���� 77@8988/@* �""����# 4- �"��,�� 277@*
��� <EE%%%*�&'*�#�E���E%����E��,���'E6%�����E����&���

E����&���*���

	������������ 
�,������'! -.:@ )�� � �$ 	�6������ D�����# =���������� A�����!
��"���"�� (� ��� �9:@9-* 3*�* ���' 	�6����� D����%�'�
	> ������� �������! C�"&�,��6! A�* ���� ��* �= �-@/

.-2

�	A�! 2778 ��#���� 	���6��"' A���6����� �6��"'* �	A� 54
=���* 24 A�' 2778* �����"&' ���6�� ��" ���%��& 9

=������� �$ ���6�� ��" ��$��������*

�(A)! 277@ ����&$��� (�6����� A�#�"�� )�����* �""����# /
�����,�� 277@*
��� <EE%%%*$���&$�����6�����*"��E

�A
! 2778 	������������ ���������� $�� )� ���� )��' ��� ���!
����&$���! ��* B��' 2778*
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=�"����� )��������! ���' �������� ��  ��� ��"����'!

����&$���! �����"&'*

���(��! 277@ �����"&' ���' �������� ����#! ���� ��,��" A�����6 
���$*
��6��� 277@*

���(��! 277/ �����"&' ���' �������� ����#* ���� )�� ����'��� 9
���
���$* �����,�� 277/*

�=	! 277@ �����"&' =� ������� �$ 	#�"�����* 277@* ����&���

)����' �"�����* �""����# B��� 2.! 277@*
��� <EE%%%*&#�*�����*&'*��E�=	E������6�(� ������'E�
�,��"������E����&���Y)����'Y�"�����*���

�=�D(! 277@� �����"&' =� ������� �$ ���� ��# D��#��$� (�����"��*

277@* ������ D��#��$� 	#�"����� )�����* �""����# 2.
B��� 277@*
��� <EE%%%*&#$%�*�����*&'*��E����6�����*�� Z"�#[-47

�=�D(! 277@, �����"&' =� ������� �$ ���� ��# D��#��$� (�����"��*
277@* � �"��� ��$�������� $�� ����&��� )����'*
�""����# B��� 2-! 277@*
��� <EE$%*&'*6��E&$%��E� �"�����$�E� �"�����$�*�� 

�=�D! 277@ �����"&' =������� �$ D����* 277@* ��)	� (�� ����

����� $��� �����"&' 	������������ ��# ��,��"
�����"���� )�,����! #���# 27 B��' 277@*

�����"&' ))�! 277@ �����"&' )� ���� )��' ��� ��� =������� %�,����* �""����#
B��� -.! 277@* ��� <EE%%%*""�*&'*6��E

�����"&' D��&$��"�! 277@ �����"&' D��&$��"�* �����"&' 
�,�� ���"� 	�������� 9
���� =����� ���� =�����"�� 9 �� ���,�� 277@* 
���

��#�$��#< �"��,�� -.! 277@*
��� <EE%��&$��"�*&'*6��E�� �7@"�����* #$

��=)! 277@ �����"&' ����� =��� )����� 9 3��������' �$ 
���������*
�������"�� ��# ���?�"��# �� �������� $�� ����� �$

�����"&'! ���� =����� ���� =�����"��! ��# )�������
�-..7 9 2747�* �""����# . �����,�� 277@*
��� <EE&�#"*����������*�#�E& �E ��E ��?�"�����*��� 

����)! 277@ �����"&' ����� ������ ��������� )���������* �� (���
����� =���,���* �""����# - �����,�� 277@*
��� <EE�  "�  �*&'*6��E� ���� �����E��#�>*�� >

����)! -../ �����"&' ����� ������ ��������� )���������* 
����6�"��

��������' 
���� �������� ����# )�����* =�"��,��
-../*
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����6����# )������� (�����"�� A���6����� ����*
��� ���# $��< �����"&' ���' �������� ����#! ��
=� ������� �$ A������' �$$����*

��&���! 2772 ��&��� �������6 ���� ! 

)* �����"&' ���' ��������
����# (��� ��� ���' =����� ���� ����* ��,����'
2772*

��-89-2 ��-89-2* ���' �������� ����# ��"������� ����%��"��*

��-89-7! 2774 ��-89-7* ���' �������� ����# ��"������� )������"����*
B��' 2774*

����� 1-8! 277@ ����� 1-8! ���' �������� ����# ��"����' ����%��"��*
B��' 277@*

��
 277/ �������� ����# 
�����* 2772* ��
 �	�� ���#,��&!
���' �������� ����# 
�����* 3*�* ���' )�� � �$
	�6������ 9 A�,��� =�����"�* (�����# B��� 277/*

(L� 	�6�������6! 277/ (L� 	�6�������6* 277/* (��� ��� ���' A����� ���� R

���� �������� ����# )�����*

�	())! 277@ ������������ (�6����� )������ )�����* ����&$��� 
�"&
1! �����"&' ��������< -8472:�* �����# �$ (�"��#< - B���

-.1: �� 4- ��6��� 2772* �""����# -@ �"��,�� 277@*
��� <EE%%%*���""*"��E"6�9,��E���""E"��A���* �Z&'472:

����� ��"�! 2774 ����� ��"�! ��"* ���6�������" 	������������

���������� $�� ����#��6 �$ )�91@ )�����& ����"� ����
$�� ��� ���' �������� ����#* B��� 2774*

������&���! �� ��*! -.:8 ������&���! =��6��! �"�����! ��# ��  * -.:8* =�����6�
=������������ $�� ��� 
���� �������� ����# )�����!

����&��� )����'! ��*

�� ���! -.@/ �� ���! �*�* -.@/* ��'��"�* D���� ��,�������* ��%
���&! ��*

3*�* )����� 
�����! -... 3*�* )����� %�,����* %%%*"�����*6�� -..7 )�����*
�""����# �����,�� 277@*

3*�* )����� 
�����! 2777 3*�* )����� %�,����* %%%*"�����*6�� 2777 )�����*
�""����# �����,�� 277@*

3*�* )����� 
�����! 277/ 3*�* )����� %�,����* %%%*"�����*6�� �� �������
	��������* �""����# �����,�� 277@*
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3��)���A! 277@� 3����# ������ ���' )����� $�� ������ ��������� ��#
������������ A�#�"���* ����� =�"������'* 277@*
��� <EE"�  �9

%%%*� 6��*���'*���E#���E���������E����� #�"������'*
�� >*

3��)���A! 277- 3����# ������ ���' )����� $�� ������ ��������� ��#
���������� A�#�"���* ��,����' 277-* ������������

	������������ ����� A���6����� ����*

3��)A! -..8 3����# ������ ���' A������� )�����#* -..8*
A������#�� �$ �6������� $�� ��� 
��� )������ ��#

=�� ���� �$ ��� 
�>��6��� ��"����'! ����! �����"&'*

3�=� 9 �()�! 277/ 3*�* =� ������� �$ �6��"������! ������� (�����"��
)����������� �����"�* 277/* ���� �����' ���6�� ��"
���3(��� #���,��� $�� ��#����� ��# ����&��� )�������!

�����"&'* �""����# 2. �"��,�� 277@*
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3�	��! -.@1 3*�* 	������������ �����"���� �6��"'* -.@1* �����

���#������*

3�	��! 2771 3����# ������ 	������������ �����"���� �6��"'* 2771
��"���� 474# 
��� ��"� ����� $�� �����"&'* �""����#
B��� 27! 277@*

��� <EE��� �,*� �*6��E%�����E����� �� �*"������Z ����
�[��

3�	��! 277@� 3����# ������ 	������������ �����"���� �6��"'! ��� =���
%�,����* �""����# B��� -:! 277@*

��� <EE%%%*� �*6��E���E#���E6�����*����

3�	�� 277@, 3*�* 	������������ �����"���� �6��"'* �""����# 2.
�"��,�� 277@* ���$ '��� %�������#< 
�%�� �����"&'

D�������# ��3) 78-77278�*
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3��D�! -../ 3*�* ���� ��# D��#��$� �����"�* (�6��� 1* B�����' -../*
	�#��6���# ��# ���������# � �"��� �$ ��� ������������
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�
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��� ���# ���� �� 
���� �������� ����# )�����
B��' 277. 

#�� 

���	��

���=5,.)�/**4�*&,B= � $���# ����� �$

��"� ��6����#� ���� �� �""���! �� �����6�!
����' -77 '����0���� �+����� �� � ���  ��"���
"���"� �$ ��� �""�����6 �� � 6���� '���*

��� 5,.)�/**4�*&,= � $���# ����� �$ ��"�
��6����#� ���� �� �""���! �� �����6�! ����'
877 '����0���� �+����� �� � 7*2  ��"���

"���"� �$ ��� �""�����6 �� � 6���� '���*

	,0-2,-(70= ���������6 �� ��� +�����' �$
�����  ��"� ���� �$ ������� ,����'*

	+<(,&-= ��� ����������� �� �� �>����
�����#  �� ��!  �����! ��# ����"�����*

	+<(,&-	() 6./(-5�-.&4.)40= �����
����#��#� ����,�����# �""��#��6 �� ��� )�� ��

 ����"� ������ ��# %��$��� ��( 2779-�*

	H6(1,)= �� ��#��6����# 6����6�"�� $��������
"��������6 ���,�� ������� �$ 6����# %����
%��"� "�� ��  �' %���� ��# � ���6�*

	--.(&+,&-	),.= (�6��� ���� ����� ���
�������� ��,���� ��� 5�����' ����#��#
����5�� $�� � "�������  �������� ��#�� ��� )��*

%.--./(*&9 � �������' ���� "��������6 �$ �
���#+������� "�� ��' ��# ����� �� $���
$��"������ �"��,�� ����! "��,�� ��  ���! ��
"��,�� �����"� ��  ���� "�� ����� "��������6
�$ �  ��>������' 287 �� -!777  ������!
#� ��#��6 �� ��� �' � �$ ����*

%,4)*78= ��� ����# ��"& ���� ��#������ ��� ����!
���#! "��'! 6����� ��# ����� �������� �� ���
�����N� ���$�"�*

%,0-�.&.?,+,&-�).7-(7,0C%��0E=
A����#�! ��������! ��  ��"��"�� ��  ������ ��
��#�"� ��� "�����,������ �$  ��������� �� 3*�*
%�����* 
��� ����6�����  ��"��"�� ��' ,�

�� ���# �� �##����� ��! �� �� ��� �,���"� �$!
�$$����� �����������! ����#��#�! ��  ����,������
��( 2779-�*

%)(?.4,9 � �������' ���� "�� ���# �$ �������
,���������! ��6�����# ,' � �"����;�# ����� �� 
�� �  ��>������' 8!777  ������! #� ��#��6 ��
��� �' � �$ �����*

�*++,)7(.//.&460,9 ���# ��� ���� ��"��#��
 ������ ��#  �,��" ,��������� �������!
%��������! ��"*�! ������������ ��"�����!
"���"���! ��"�! ������ �����"�� ���� �����!
"����"�! ��"*� ��# �������' ,���#��6� ��#
�������������*

�*+3.7-= ���  �"&��6 �$ ���� ��6����� ���� �

$�����! #����� ����! 6�������' "����# ,' ���
 ������� �$ 6���� %��6��*

�*+3.&59 � �������' ���� ���� �� ��� ��>�
������� ���� �$ � ,��������0��� ���� ,���"
�#������������ ��# ��"��"�� ���� ��  ��>������'
87 �� 277  ������! #� ��#��6 �� ��� �' � �$

�����*

�*&-.+(&.&-0= ��'  �'��"��! "����"��!
,����6�"�� �� ��#����6�"�� ��,����"�� ���� ����
�� �#����� �$$�"� �� ���! %���� �� ����*

�*6&7(/*&�&'()*&+,&-./ 6./(-5C�� E=
�� 	>�"����� �$$�"� �$ ��� �����#��� "�� ���#
�$ ����� ���,��� �  �����# ,' ��� �����#���!

��,?�"� �� �  ����� ,' ��� ������* 	�"�
���,�� ����� ,� �>"� �������' +����$��# ��
����';� ��# ����� ��� ������������� ����#�0��
�  �����  ��6���� ��# �"�������� �$ ��� ��#����
����������* A��,��� ��� �� ,� "���"���� �$
��# ��� ������ �� ��� �"�����$�"! �"�����"!
��"���! ��������"! ��# "������� ���#� �$ ���

������0��# �� $�������� ��# ��"�����#
��������  ���"��� ��  ������ ��� �� ��������
�$ ��� +�����' �$ ��� �����������*

�)(-,)(.�*//6-.&-0= ��� )�� �$ -.@7
��+����# ��� 3�	�� �� ��� ��� +�����' ����#��#�
$�� "����� ��# %�#�� ���#  ��������� �� ��#��

��  ����"� ����� ������ ��# %��$���* ����� ���
��> O"�������  ���������O< �;��� ��4�! "��,��
����>�#� �)��! ���$�� #��>�#� ���2�! ���# ��,�!
�����6�� #��>�#� ���2�! ��#  ����"����� ������*

�6/-6)./�,0*6)7,09 ���  �'��"�� ���#��"�
�$ ��� ������N� ������6�* ��"��#�# ���<
��"������6�"�� �����0�������" ,���#��6�!

����"�����! ��# #�����"��0��# ��"������� %���
��"��� ��6��$�"��"� �� ��� ����� "�������'*

�6/',)- 9 =�����6� ���� "������ ,������ �
���#*

�6+6/.-(',�+3.7-= ��� �� �"� �� ���
����������� ���� ������� $��� ��� ��"��������
�� �"� �$ ��� �"���� %��� �##�# �� �����  ���!

 ������! ��# �������,�� $�������,�� $�����
�"����� ��6��#���� �$ %��� �6��"' ���#���� ��
���9��#����� ��  ����� ��#����&�� ��"� �����
�"�����* )��������� �� �"�� "�� ������ $���
��#���#����' ����� ,�� "����"�����' ��6��$�"���
�"����� ��&��6  ��"� ���� �  ����# �$ ���� �17

)�( -87:*@�*
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4%	 9 I�9%��6���#J���9�� ���� �����
����������� �� #�"�,���! %��6���# �� ���"�
����� ������6 $��+���"' ��� ����*

�,7(<,/C4%E= � ���� �$ ����������� �$

����#  ������� �����*

�(),7-�+3.7-= � #���"� �� �"� �� "����# ,'
� ��� ���# �"����! ��# �""��� �� ��� ����
���� ��#  ��"�*

�/,'.-(*&9 (�����6 � ,���#��6 ��#  ��"��6 �� ��
� ��6��� $���#����� �� ��� $���� �� ��%��� $����
�� �,��� $���# ������*

�+(00(*&= � ������� �$ �  ��������*

�&7/.',9 � ��������' �� �����' �������#�# ,'
������� ��������' �� �����'*

�&4.&?,),4�3,7(,09 ��' � �"��� %��"� ��
�� #��6�� �$ �>���"���� �����6���� ��� �� �
��6��$�"���  ������ �$ ��� ���6�*

�&'()*&+,&-./	00,00+,&-C�	E= �� 	� ��
�  �,��"����� ����  ����#�� ��$$�"���� ���#��"�
��# ����'��� �� ���% %������ �  �� ���#
�'���� %��� �#������' �$$�"� ��� ����������� ��
,� ��������������' "������������*

�&'()*&+,&-./�+3.7-�-.-,+,&-9 �
#�"�����  �� ���# �� "��?��"���� %��� �� 	�!

%��� ��� 	� #��������� ���� � ��� ���#
�"���� %��� �#������' �$$�"� ��� ����������� ��
,� "������������* ��� 	�� #��"����� ���
�� �"�� �$ ��� �"����*

�)*0(*&9 ��� %�����6 �%�' �$ ��� ���#
���$�"� ,' #���"����� ��# �������� �$ ����
��# ��"& $��6����� �����6� ��� �"���� �$

�����6 %���� ��# ����� 6����6�"�� �6����*

�.)+/.&49 )�� ���#!  �������! ���#�%�! ��#
 �����# %��#���#*

�.6&.9 ������ ��$�! �� �"����' ��� ������
"����"�������"� �$ � ��6���!  ����#! �� � �"���
�����������*

�/*).= C�6�������0 ���� ��$� "����"�������" �$ �

��6���!  ����#! �� � �"��� �����������*

�/**43/.(&9 ��� ���������' $��� ���� ��
��%���#� �#?�����6 � �����! ������! �"���! ��&�!
�� ����� ,�#' �$ %���� ���� �� ���"� ��,�� ��
,���6 ����#���# ,' $���#%�����*

���� = ���#��6 �$ �� ��6��$�"��� �� �"�! �

�	�� #�"�����*

�6?(-(',�60-9 �����"��� ��6�� ����6� �� ,�
��� ��#�# �� ��� %��"� ��� ��� "��6�� �� �
"� ���� �� $�������6 �'����* ��� ���� #�"�����!
���� ��$��� ��  ����"���  �� �� ��� ��� ,' �����6

����"��� ��# ��� �������� ���� #�����,�# �����
�� "������"���� �����*


,*/*?59 �"���"� %��"� #���� %��� ���
 �'��"�� ������' �$ ��� �����! ��� ��"&� �$

%��"� �� �� "�� ���#! ��#  �'��"�� "���6�� ��
��� �����*


)*6&4@.-,)9 D���� $���# ,���% ��� 6����#
���$�"�* �����#%���� ��' ,� 6����6�" �� ���6��
��# ��  ������� �� �� %�� %��� �� %��
�����  �# ,' ��� �������#��6 ��"& �� �� ��'
,� ��,?�"� �� #���' �� �������� �$$�"��

#� ��#��6 �� ��� ��"�� �'#����6�" "'"��*
�����#%���� ��' ,�  �� �# $��� %���� ��#
���# $�� #���&��6 %����! ����6����� ��# �����
 �� ����* �� �� ��"���6�# ,'  ��"� ������� ��
����6����� %���� ���&��6 ���� ��� 6����#* ����!
��' "���������� ��  ��"� ������� �� ����6�����

%���� ��' ,� "�����# ���� 6����#%����*

�.G.)4*60�6<0-.&7,= ��;��#��� ���������
��� #�$���# %����� ������� ��%� ��# ��6��������
�� ���� "������ ������6�* ��� ���� #�"�����! �
��;��#��� �������� �� ��' ��� �$ ��� $����%��6<

-� ��' ��,����"� #���6����#  ������� ��
��"���� 4-- �,��2� ��� �$ ��� )���� D����

�"�*

2� ��' �������! "�� ���#! ��>����!
�������� �� ��,����"� #���6����#
 ������� �� ��"���� -72 �$
)�� ��������� 	������������ (�� ����!
)�� �������� ��# 
��,����' �"� �)	()
��

4� ��' ��;��#��� �� #�$���# ��#�� ���

(�����"� )����������� ��# (�"����' �"�
�()(��

1� ��' ��>�"  �������� �����# ��#�� ��)�*

8� ��' ��;��#��� ���  �������� �����# ��#��
��"���� --2 �$ )��*

/� ��' ���������' ��;��#��� "����"��
��,����"� �� ��>���� %��� ��� �"� ��

%��"� ��� 	�� �#����������� ��� ��&��
�"����  ������� �� ��,��"���� @ �$ ��)�*

��� ���� #��� ��� ��"��#�< -� ���������!
��"��#��6 "��#� ��� �� ��' ������$! %��"� �� ���
�����%��� � �"�$�"���' �����# �� #���6����# �� �
��;��#��� ��,����"� �� � �,���* 2� �������

6��! ������� 6�� ��+��#�! ��+��$��# ������� 6��!
�� �'������" 6�� ���,�� $�� $��� ��� ��>����� �$
������� 6�� ��# ��"� �'������" 6���* "* � ���� �$
��;��#��� ��,����"�� �� $���# �� 17 )�(
472*1*

�.G.)4*60:.0-,= � ����# %����! %��"�
%��� �� �� ���' ������#! �����#! ����� ����#
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�� #�� ���# �$  ���� � ��,�������� ��;��# ��
����� ������ �� ��� �����������* ��;��#���
%����� ��� �#����$��# �� 17 )�( 2/-*4 ��
�  ��"�,�� $����6� ��%! ����! �� ��6������� ����

���� ����# %�����*

�,.'5�>3.&4,4�*<(/(-5�.7-(7./�)6789
�� :9%�����#! #�����  �%���# �$$9���# "� �,��
���"& "� �,�� �$ ����' ����� ��� $�� ��  �' ��#
��9��  �' �$ "��,�� ����"��� ��# %�� ���
�'�����*

�54)(7�*(/9 � ���� ���� �� ��������#! $���#�#!

��  ��#�# ���6 ����6� #����6 ��� 6��%��6
������ �� #����� ������,�" ��>'6��9��"&��6�
"��#������ ���� $���� ��� 6��%�� ��#
��6��������� �$ �'#�� �'��" ��6�������* �
%�����# ��#�"����*

�&.7-(',�6-5�).(&(&?9 �������;�# �������6

 ��$����# ,' � ���,�� �$ � (������
"�� ����� ��� �� �"���� #��' �� �"���� #��'
$�� �������6 ��# "��������6 �$ ��6�����'
�"��#���# ���� �������6 �����,����! �##�������
�������6 �����,����!  ����#� �$ �  �� �����
#��' �� �+�������� �������6! ��# ��' � �"���
�##������� #����� �������;�# $�� (������

"�� �����  �������� ,' ��� ��"�����'
"��"����#! ��#  ��$����# ,' ���� ��
"����"���� %��� ���  ���"��,�# �"�������� �$ ���
��6���;����� �� %��"� ���' ��� ����6��# %��� ��
%������  �'* =��� ��� ��"��#� %��& �� ���#'
����"����# %��� "����� ��#��"� "������*

�&4(),7-�+3.7-= �� ��#���"� �� �"� ��

"����# ,' � ��� ���# �"����! ,�� �""��� �����
�� ���� �� $������ ������# �� #�����"�! ,�� ��
����� �������,�' $�������,��* ��#���"� �� �"��
��' ��"��#� ��#�"�# "���6�� �� ���  ������ �$
���# ���!  � ������� #�����' �� 6��%�� ����!
��# ������# �$$�"�� �� ���! %����! ��# �����
������� ��# ��"��� �'�����* ��� �>�� ��!

��$�����6 �� ���  ����,�� #���"� �� �"��
#��"��,�# �,���! ��� "������6 �$ ����� $�� ��%
#����� ���� ��' ���� �� ��#���"� �� �"� ��
���� %��#��$� ,' #�"������6 ������,�� ��,����*

�&460-)(./
.&4�0,9 
��# ���� �$ �
���������' ��6��� ��������' ���� ��� 6�������'

��� "�� ���,�� %��� ����#������ #����� ����*
	>�� ��� ��"��#� ��6�� ��# ����'
����$�"�����6! �����6! ��# "����"�� ��$����6*

�&0-.//.-(*& 9 � 6��� ��6 �$ $�"�������! ��"���#
�� ��� ���� 6������ ��"����'! ���� %��"� ���
������������ "�����#�� ��� ��������' ��( 2779
-�*

;6)(04(7-(*&./@,-/.&49 ����� ���� ���� ���
%�����# �'#����6'! ��6�������! ��# �'#��" ����

"����"�������"�! ��# ���� � #���"� "����"���� ��
��� D����� �$ ��� 3�* ����� %�����#� ���
��6�����# ,' ��� 3��)	*

9.)0-9 � #�����"���� �� �6�� �' �� %��"� ���

���#�"� � �� ���6��' ��� �# ,' ��� #��������6
�"���� �$ %���� �� "��,����� ,�#��"& �������'

���������! #�������! �� ���,���* ����
6����6�"��  ��"���! �""�����6 ���� ���'
�������#� �$ '����! ������� �� ������� ���$�"�
��# ��,���$�"� $������� ���6��6 $���
���&�����! �����"�� ���$��! #���  �����6
�������! ��# � ���6�! �� "�� ��> ��#��6����#
#�����6� �'����� ��# "����*


(0-,4�3,7(,09 ��'  ���� �� ������
#���6����# �� � ����� �� ��#���� ���������#!

��#��6���#! � �"��� "��"���! �� "��#�#���
� �"���*


*&?�,)+ �+3.7-09 =���"� �� ��#���"�
�� �"�� ��������6 $��� �� �"���� �� ��
�>���#�# ����* �� ���� "����>�! ���69����
#��� ��� ��$�� �� ��' ��6�# ����  ����# ��# ��
#��������# �� � "���9,'9"��� ,���� �� ����� �$

��� ������������� "����+���"�� �$ ���
��� ���# �"����*

�.A*)�+3.7-= �� �� �"� %��"� %���# ,�
 ����"�����' ���6� �� ��6����#�! "����#����6
,��� "����>� ��# ��������'*

�(&*)�+3.7-= �� �� �"� %��"� %���# ,� �$
� ������� �"��� �� %���# ,� ���� ���#��'

����6���# ���� �� �"�� "���6���;�# �� ��?��*

�(-(?.-(*&9 A������� ��&�� �� ��#�"�
�#����� �� �"�� �� ��� �����������*

�*<(/,�*6)7,0= C���"���! ���"��$�!
%����"��$�! "������"���� �+�� ����! ��# �����
�+�� ���� ���� ��� �������� "��,������

��6���� $�� ����6' ����"��*

�*&(-*)(&?9 �  ��"��� �$ ��� �"���6 ��#
��"��#��6 ���  ��6���� �$ ����6����� ��������
�� �������#*

�.-(*&./	+<(,&-	() 6./(-5�-.&4.)40
C�		 �E9 ������%�#� ����#��#� ��� � ,'
��� 3�	�� $�� %�#�� ���# ���  ���������! ��

��+����# ,' ��"���� -7. �$ ��� )���� ��� �"�
�)���* )�������'! ��>  ��������� ��� ��6�����#
,'  �����' ��# ��"��#��' ���5�< "��,��
����>�#� �)��! ���#! ��,�! �����6�� #��>�#�
���2�! �;��� ��4�!  ����"����� ������! ��#
���$�� #��>�#� ���2�*
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�.-(*&./�&'()*&+,&-./�*/(75	7-C���	E
9 3*�* ������� ���� ��+����� ��� ��#���� �6��"���
�� "����#�� ���  �������� �$$�"�� �$ ��� ���#
�"����� �� ��� ����� ��# �������

�����������*

�*&.--.(&+,&-	),.9 �� ���� ���� ��� ,���
#���6����# ,' ��� 	�� �� ��� �  �� ����� �����
��� +�����' �6��"' �� �>"��#��6 ��� �� ����
�������� �� ����� ��,���� ��� +�����' ����#��#�*

�.)-(76/.-,0*)�.)-(76/.-,�.--,)= ����
��+��# �� ����#  ����"��� ��"� �� #���! ���&�!

����! $���� �� ���6 $���# �� ���*

�250(*?).32(7�)*'(&7,= �  ������ �$ ���
	����N� ���$�"� %��� � ,���"���' "�����
�� �6�� �' ��# "����� ��� ����6'*

�*//6-.&-9 � ��,����"� �����#�"�# ���� ���
����������� ���� �#������' �$$�"�� ���

���$������ �$ � ������"�*

�*-.</,:.-,)= D���� %��"� �� �����,�� $��
#���&��6*

�)(+,�.)+/.&4= � � �"��� "���6��' �$ ��6��'
 ��#�"���� "�� ���# ���� �� ��"�6��;�# ��#
#��"��,�# ,' ��� 3� =� ������� �$
�6��"������F� ���� )����������� �����"� ��#

��"����� � �"���  ����"���� ��#�� ��� ���$�"�
A����6 
�%*

�,./�)*3,)-59 � ,���#��6! ��� ���# �� %��"�
�� ����! ��# ��'  �������� �� ��������� ��
$�>����� ��#� �� ���  �� ���' �$�� �>�� ��!
�##����� �$ ,����9�� ,��&��������*

�,.4(&,00�,&-,)0= � �������' ����"����

%���� ���� ��# ���������� ��# ����� �������'
�+�� ���� ��� �����# ��# �������' �������6 ��
6����* ���� &��%� �� �� �����'*

�,?(+,&-= � �������' ���� ������' "��������6
�$ � ���,�� �$ ,��������� �� �+��#����*

�,+,4(.-(*&= � ���69���� �"���� ����
��#�"�� �� ���������� � ������ �� ���

�����������*

�,4(+,&-.-(*&9 =� ������� �$ ���#�#
�������� �� �� ��������� ��"����� ,' #�� �����6
�6���� ��"� �� %���� �� %��#*

�,&0(-(',�,7,3-*)0= ��"��#�! ,�� ��� ���
������# ��! ��������"�! "���#���! ��# ���
��#���'! �� %��� �� � �"�$�" $�"�������! ��"� ��
���69���� ������ "��� $�"�������! ����,���������
"������! "�������"��� "������! ����������

�����! ����#��"��! �"�����!  ��'6����#�! ��#
"���#"��� "������*

�2*)-�,)+ �+3.7-09 =���"� �� ��#���"�
�� �"�� ��������6 $��� �� �"���� �� ��� ����

����* �� ���� "����>�! �����9���� #��� ���
��$�� �� ��' ��6�# ����  ����# ��# ��
#��������# �� � "���9,'9"��� ,���� �� ����� �$
��� ������������� "����+���"�� �$ ���
��� ���# �"����*

�(?&(1(7.&-�+3.7-= �""��#��6 �� 17 )�(
-87:*2@! O��6��$�"��"�O�� ���# �� �	��

��+����� "����#������� �$ ,��� "����>� ��#
��������'*

�* )����>�* ��� ��6��$�"��"� �$ �� �"���� ����
,� ����';�# �� ������� "����>�� ��"� ��
��"���' �� � %���� ������! ���������! ���
�$$�"��# ��6���! ��� �$$�"��# ���������! ��#

��� ��"����'* ��6��$�"��"� ������ %��� ���
������6 �$ ��� ��� ���# �"����* ���
������"�! �� ��� "��� �$ � ����9� �"�$�"
�"����! ��6��$�"��"� %���# ������' #� ��#
� �� ��� �$$�"�� �� ��� ��"��� ������ ���� ��
��� %���# �� � %����* 
��� �����9 ��#
���69���� �$$�"�� ��� ��������*

,* ��������'* ���� ��$��� �� ��� �������' �$
�� �"�* (�� ����,�� �$$�"���� ���� ,��� ��
���# ���� ���� ���� ��� �6��"' ��'
��&� #�"������ �,���  ������ �� �"�� �$ �
��?�� �"����*

�*(/9 ��� ��>���� �$ ������# ������� ��#
��6���" �������� �� ��� �����N� ���$�"� ����

��  ����  ���� ��$�*

�*/(4:.0-,9 ��' #��"��#�# �������� ���� ��
��� �>"��#�# ,' ��"���� 2/-*1��� �� ���� �� ���
�>"��#�# ,' ������"� 6�����# ��#�� ��"�����
2/7*47 ��# 2/7*4 -*

�6)1(7(./.H6(1,)9 )�� ����� ��� ��� ��"&�
��# ��#������ $��� ���# ���$�"� #�%�%��# ��

��� �� �$ ��� �������#���� "��$����6 ����
"��������6 ���,�� ������� �$ 6����# %����
%��"� "�� ��  �' %���� ��# � ���6�*

�2),.-,&,403,7(,09 ��' � �"��� ���� ��
��&��' �� ,�"��� �� ��#��6���# � �"��� %�����
��� $�������,�� $����� �����6���� ��� �� �

��6��$�"���  ������ �$ ��� ���6�*

�*3*?).325= ��� �����$ $������� �� ���$�"�
"��$�6������� �$ �� ����*

�*>(7�.-,)(./B:.0-,9 � ����$�� ��,����"�
%��"� ��"��#�� ��������! "�� ���#�!
��>�����! ��# ��������� �$ "�� ��>
"�� �������*
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:.-,)0*1-2,�&(-,4�-.-,0��"��#� ���
$����%��6< �-� ��� %����� %��"� ��� "�������'
���#! �� %��� ���# �� ���  ���! �� ��' ,�
���"� ��,�� �� ��� �� ���������� �� $����6�

"�����"�! ��"��#��6 ��� %����� %��"� ���
��,?�"� �� ��� �,, ��# $��% �$ ��� ��#�* �2� ���
���������� %����� ��"��#��6 ���������� %�����#�*
�4� ��� ����� %����� ��"� �� ���������� ��&��!
������! ������� ���"��#��6 ������������
��������! ��#$����! ���#$����! %�����#�!
����6��!  ������  �������! %�� ���#�%�!  ��'�

��&��! �� �������  ��#�! ��� ���! #�6��#�����
�� #�����"���� �$ %��"� "���# �$$�"� ����������
�� $����6� "�����"�*

:.-,)02,49 ��� ��6��� #������6 ���� �
 ����"���� ������! �����! �� ������ ����� �'����*

:,-/.&40= ����� ���� ��� ��6�����' ��������#

,' ���$�"� �� 6����# %���� ��#! ����! ���
"����"����;�# ,' �  �������"� �$ ��6�������
���� �� �#� ��# $�� ��$� �� ��������# ����
"��#������* 	>�� ��� ��"��#� �%�� �! ,�6�!
$���! ������� ��# ���������*

:(/4/(1,�.<(-.-9 ��� �$ �����6 "���������� ��
%��"� � %��#��$�  � ������� �����*
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$�� 
��� �� ����	����

9�	��
 �*&-)(<6-*)0

����� �����! ����� 	������������ A���6��* A�* ����� �� ��� ���(��  ��?�"� ����6�� ��#
 ����#�# ��"���"�� �����% �$ ��� 	�*

��� ��6���! �	��E)������� (�����"��* A�* ��6���  ����#�# "������� ������"� ��#  ��?�"�

#��� ��# �"��# �� ��� ���� �$ +�����' �������"�E+�����' "������*

)�
 
�� �#���! )�����#��! ����* )�
 �#���  ����#�# ���(�� �������� ��$��������
������# �� ��� ����*

)�
 ���� A�����! ��,��" �$$����* )�
 A�����  ����#�#  �,��" ������6 ��# ����� ��$��������*


�) ����� ���6! �A�* 
�) ����� ���6!  ��?�"� ����6�� $�� ��� ����  ��?�"�!  ����#�#
��$�������� �� $�"����' "������"����*

A�B 
���� =�����! �A�* A�B =�����  ����#�# $�"����' ��#  ������6 ��$�������� $�� ��� 	�*

)D4 
���' ���#�! �A�* )D4 ���#�  ����#�# $�"����' ��#  ������6 ��$�������� $�� ��� 	�*

	��� �.)-2.&4�&'()*&+,&-./�&7� �*&-)(<6-*)0

A���' A��"�������! ������ 	������������ �������* A�* A��"�������F� ��� ����,�������

��"��#�# ������6 �� ���  ��?�"� ����6��! 6�������6 #���! "���#������6 ���$$!  �� ����6 ��#
�����%��6 ��"����� �$ ��� #�"����� �� %��� �� �������6 �������  ��?�"�  ��$�����"�*


���� 
����! 5�����' �������"�E5�����' )������* A�* 
����  ����#�# � ��"���"�� �����% �$

��� 	� ��# %�� ��� ����,�� $�� +�����' �������"�E+�����' "������*

B����$�� �';��� D��$! 	������������ �������* A�* D��$F� ��� ����,������� $�� ���� 	�
��"��#�# 6�������6 #���!  �� ����6 ��# �����%��6 ��"����� �$ ��� #�"����� ��# #����� ��6
��� ��  ��6*

=��� 
��,�! ������ ��� ����'��* A�* 
��,�F� ��� ����,����' �� ���� 	� %�� ��������6 ��
 �� ����6 ��# #����� ��6 ��� ��  ��6*

��## B����,��&�! ��� ����'��* A�* B����,��&� "��#�"��# ������"� ��#  �� ���# ���
��  ��6*


��� )��'! ��� ��"� � �"������* A�* )��'  �� ���# 6�� ��"� $�� ���� 	�*

B���� ���"&��! 	������������ �������* A�* ���"&��F� ��� ����,����' ��"��#�# 6�������6 #���
��#  �� ����6 ��# �����%��6 ��"����� �$ ��� 	�*
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� �����
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���� �-.-,.&4�,4,)./	?,&7(,0

����� ��# ��#���� ������"� �6��"' "����������� %�� ��������# ,' ��� ���(�� �� 1 B���
277@* )� ��� �$ "����� ��#��"� ��� ��"��#�# �� 	33,&4(>%* �6��"��� "�������# ��� �����#
,���%<

��#���� �������� �#������������
A�� ��� ��� ���� =�����"� �$$�"�
2:/2 
������� ���& =����! 
�#6* �
A�� ���! �� 4:--:9-888
��)< A�* ����� 
��#��! A���6��

��#���� �������� �#������������

�������� (�6��� ��� ���� =�������
����< ���9/77
�*�* 
�> 27/4/
�������! ��4742797/4-
��)< A�* (���' )�� ���! =������� A���6��

�����"&' =� ������� $�� 	������������ �����"����

-1 (����' (��#
����&$���! �� 17/7-
��)< A�* 
�'"� D����

��"�� �� )������6����� $�� ����� �6��"��� ��"��#��6<
=������� �$ D����
=������� �$ D���� A���6�����
=������� �$ ��� 5�����'

=� ������� �$ �������'
������ ��������� )���������
�����"&' ������6� )���"��
=������� �$ )�����������
=� ������� �$ ������� (�����"��
=� ������� �$ ���� ��# D��#��$� (�����"���

�����"&' ������6� )���"��

477 D�����6��� ������
����&$���! �� 17/7-
��)< A�* =���� ����'! 	>�"����� =���"���

3*�* ���' )�� � �$ 	�6������
� �������� =�������
��9��

/77 =�* A����� 
����� ���6 ���"�

���������! �� 17272
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Aer-O-Water®6EMC6

Aqueous Film-Forming Foam

Page 2 of 4

Applications

Aer-O-Water®6EMC6 is used at 6% 

concentration in fi re suppression systems 

and manually to fi ght fi res involving 

hydrocarbon fuels such as crude oil, 

gasoline, and fuel oils. It is not suitable for 

use on polar solvents or water miscible 

fuels such as alcohols, ketones, esters, 

and ethers. Typical installations include 

foam-water sprinkler systems, aircraft 

hangars, loading racks, process areas, etc. 

Aer-O-Water®6EMC6 is also an excellent 

agent for use in Aircraft Rescue and Fire 

Fighting (ARFF) or other manual fi re 

fi ghting applications where polar solvent 

fuels are not encountered.

Typical Physical Properties

Appearance ....................... Light Amber Color

Specifi c Gravity at 77°F(25°C) ..................1.03

pH ................................................................................8.0

Viscosity at 77°F(25°C) .............................. 2 cST

Freezing Point ......................................18°F(-8°C)

Min Usable Temperature .................35°F(2°C)

Max Usable Temperature ..........120°F(49°C) 

Storage and Handling

Aer-O-Water®6EMC6 is ideally stored 

in its original shipping container or in 

tanks or other containers which have 

been designed for such foam storage. 

Recommended construction materials 

are stainless steel (Type 304L or 316), 

high density cross-linked polyethylene, 

or reinforced fi berglass polyester 

(isophthalic polyester resin) with a vinyl 

ester resin internal layer coating (50 -100 

mils). Refer to National Foam Technical 

Bulletin NFTB100 for further information. 

Foam concentrates are subject to 

evaporation which accelerates when 

the product is exposed to air. Storage 

tanks should be sealed and fi tted with 

a pressure vacuum vent to prevent free 

exchange of air. The recommended 

storage environment is within the UL-

listed temperature range of 35°F to 120°F 

(2°C to 49°C). When product is stored 

in atmospheric storage tanks, contents 

must be covered with 1/4-inch (6.35mm) 

of National Foam Seal Oil to ensure 

prevention of air coming into contact 

with the foam concentrate. Use of Seal 

Oil is only recommended in stationary 

storage tanks. Refer to National Foam 

Technical Bulletin NFTB100 or National 

Foam product data sheet NFC950 for 

further information.

Aer-O-Water®6EMC6 foam concentrate is 

freeze/thaw stable. Should the product 

freeze during shipment or storage,  no 

performance loss is expected upon 

thawing.

Aer-O-Water®6EMC6 has been tested for 

compatibility with all 6% AFFF foam 

concentrates which are qualifi ed to MIL-

F-24385F, and are suitable for mixing in 

long term storage. It should not be mixed 

with other foam concentrates which are 

not qualifi ed to MIL-PRF-24385F(SH). Such 

mixing could lead to chemical changes 

in the product and a possible reduction 

in or loss of fi re fi ghting capability. Most 

expanded foams are compatible for side-

by-side application during an incident.

Aer-O-Water®6EMC6 is suitable for use in 

combination with foam compatible dry 

chemical extinguishing agents. 

Shelf Life, Inspection, and Testing

The shelf life of any foam concentrate 

is maximized by proper storage 

conditions and maintenance. Factors 

aff ecting shelf life are wide temperature 

changes, extreme high or low 

temperatures, evaporation, dilution, 

and contamination by foreign materials. 

Properly stored National Foam AFFF 

foam concentrates have been tested and 

shown no signifi cant loss of fi refi ghting 

performance, even after 15 years.

Annual testing of all fi refi ghting foam 

is recommended by the National Fire 

Protection Association (NFPA). National 

Foam provides a Technical Service 

Program to conduct such tests. Refer 

to National Foam product data sheet 

NFC960 for further details on Technical 

Service program.

Environmental and Toxicological 

Information

National Foam Concentrates do not 

contain PFOS. 

Prevent foam concentrate and foam 

solution from entering ground water, 

surface water, or storm drains. Discharge 

and disposal of Aer-O-Water®6EMC6 

concentrate or foam solution should be 

made in accordance with federal, state, 

and local regulations. Refer to National 

Foam Technical Bulletin NFTB110 for 

further information. 

Aer-O-Water®6EMC6 has not been 

tested for acute oral toxicity, primary 

skin irritation, or primary eye irritation. 

Repeated skin contact will remove oils 

from the skin and cause dryness. Aer-O-

Water®6EMC6 is a primary eye irritant, and 

contact with the eyes should be avoided. 

Users are advised to wear protective 

equipment. If Aer-O-Water®6EMC6 enters 

the eyes, fl ush them well with water and 

seek immediate medical attention. For 

further details, see the Aer-O-Water®6EMC6 

Safety Data Sheet NMS220.
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Amerex Corporation 2015 © Part No.: SL-113 8/2015

FEATURES:

HalotronTM I Wheeled Fire Extinguishers

Model B673 Model B674 Model B675

The Amerex Halotron I™ extinguishers feature the same qualities found in all Amerex products and adds the convenience of 
a "clean" extinguishing agent. Halotron I™ extinguishing agent has proven itself as the leader in the hunt for an alternative 
"clean" agent by being the only alternative "clean" agent to obtain FAA approvals for both ramp use (ARFF Vehicle) and on-
board an aircraft. Combining the quality of Amerex products with a proven alternative "clean" agent, the Amerex Halotron I™ 
wheeled extinguishers offer you the best value in the industry.

SPECIFICATIONS HALOTRON® I
MODEL NUMBER B673 B674 B675
AGENT TYPE HALOTRON I™
UL & ULC RATING 4A:80B:C 10A:120B:C
CAPACITY (LBS.) 65 / 29.5 150 / 68
SHIPPING WT. (LBS.) 286 / 129.7 512 / 232.2 610 / 276.7
HEIGHT (IN./CM) 58 / 147.3 64 / 162.6
WIDTH (IN./CM) 28 / 71.1 30 / 76.2 37 / 94
DEPTH (IN./CM) 39 / 99.1 42 / 106.7 43 / 109.2
DISCHARGE TIME (SEC.) 22 38
DISCHARGE RANGE (FT./M) 30 - 45 / 9.1 - 13.7
OPERATING TEMP. (F/C) -40º to 120º / -40º to +49º
HOSE LENGTH (FT./M) 50 / 15.2
HOSE DIAMETER (IN./CM) .75 / 1.9
WHEELS [SEMI-PNEUMATIC / STEEL] 
(IN./CM)

16 X 4 / 40.64 X 10.2 36 X 2.5/ 91.44 X 6.35

USCG APPROVED TYPE B:C SIZE III

• Brass Hose Fittings
• Live Swivels on Discharge Valve
• Reflective stripes
• Tow loops
• Stainless Steel Fasteners
• Heavy Duty Steel Cylinder, Carriage, 
 and Hose Rack
• DOT/TC Cylinders
• Stainless Steel Gauge Guard
• Quick Opening Valves
• Chrome Plated Brass Valve
• Quick Release Discharge Hose
• Aluminum UL/ULC Bilingual 
 (English/Spanish) Nameplates with  
 Bar Code
• Pictogram Instructional Label
• 6 Year Warranty
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INTRODUCTION 

 

Amerex Model 630 33 gal. Wheeled and Model 631 Stationary AR-AFFF foam fire extinguisher provides large 
volume Class A and Class B firefighting capability.  The Model 630 can be transported and operated by one person 
and the Model 631 fits easily into a pick-up truck.  The alcohol resistant AR-AFFF foam charge makes it particularly 
effective on fires and spills involving hydrocarbons, alcohols, esters, ketones and gasohols.  The nitrogen cylinder 
operated design features a unique stainless steel agent storage cylinder which requires no interior coating to prevent 
corrosion.  The agent cylinder is connected to a high pressure nitrogen cylinder through quick opening "T" handle 
type valve.  Field recharging is possible but to provide optimum extinguisher reliability, recharging should be 
performed by persons trained in fire extinguisher maintenance and servicing.  This manual should be used as a 
guide for installing, operating and servicing this extinguisher.  The best place to have your extinguisher serviced and 
recharged is your "Authorized Amerex Distributor" who has the professional experience and equipment to do it 
properly. 

THIS MANUAL IS ATTACHED TO EVERY NEW EXTINGUISHER SHIPPED FROM THE FACTORY.  IT 
CONTAINS VALUABLE INFORMATION WHICH SHOULD BE STUDIED BY EVERYONE WHO WILL USE OR 
SERVICE THE EXTINGUISHER.  THE MANUAL SHOULD BE STORED IN A CONVENIENT LOCATION FOR 
EASY REFERENCE. 

PREPARING YOUR NEW EXTINGUISHER 

 

WARNING: THIS FIRE EXTINGUISHER IS SHIPPED FROM THE FACTORY EMPTY.  AFTER 
INITIAL PREPARATIONS, CAREFULLY FOLLOW THE RECHARGING 

INSTRUCTIONS BEFORE PLACING IT INTO SERVICE. 

 

1.   Remove all wrappings, straps and pallet retaining bolts. 

       2. Examine the extinguisher for shipping damage.  Check to make sure that you have received the Model 
 534 gal. AR-AFFF foam concentrate charge which is packaged with the extinguisher. 

3.   Fill the extinguisher by carefully following the Recharge instructions (Page 8). 

4.   Remove the nitrogen cylinder protective shipping cap.  Save the cap as it must be installed whenever a       
charged nitrogen cylinder is transported.  Remove temporary (shipping) ring pin and install large ring pin. 

5. Install new lockwire seal.  Check the nitrogen cylinder pressure.  The gauge should read approximately                
2015 psig (13.9 mPa) at 70ºF (21ºC) ambient temperature.  See the "Troubleshooting Guide" for 
pressure-temperature allowances.  The lockwire seal should be intact. 

 
6. Remove (and save) the Safety Vent Plug installed on all "T" handle nitrogen valves.  Connect the 

nitrogen supply hose firmly to the nitrogen cylinder valve.  Make sure that there are no kinks in this hose. 

7. Disconnect the discharge hose assembly from the agent cylinder.  Make sure that the hose and nozzle 
are unobstructed and that the P/N 07411 Moisture Seal is undamaged and properly seated on the agent 
cylinder discharge fitting.  Reconnect the discharge hose to the agent cylinder and with the nozzle in the 
closed (forward) position, place it on the storage rack.  (See Page 8) 

8. Record the date the unit is being placed into service on the inspection tag and attach it to the 
extinguisher. 

9. Remove the caution (not charged) tag. 
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INSTALLATION 

Do not place this extinguisher close to a potential fire hazard.  Amerex recommends location no less than a 50 
foot distance from the hazard while leaving an unobstructed access.  Avoid placing it in an extremely hot or cold 
place.  The operational temperature range for this ext inguisher is +35°F to +120°F (+2°C to +49°C).  The 
extinguisher should be adequately protected if temperatures outside of this range are anticipated.  Keep the 
extinguisher clean and free from dirt, ice, chemicals and any contaminants that may interfere with its proper 
operation.  DO NOT FUNCTIONALLY TEST THIS FIRE EXTINGUISHER.  (Testing or any use may cause the 
extinguisher to gradually lose extinguishing agent over a period of time and make the extinguisher ineffective.) 

 

WARNING: The models 630 and 631 AR-AFFF foam fire extinguishers have been tested and listed 
for Class A & B fires only.  DO NOT USE ON CLASS C FIRES INVOLVING ENERGIZED 
ELECTRICAL EQUIPMENT, CLASS D FIRES OR ANY FLAMMABLES THAT WILL 
REACT WITH WATER. 

WARNING: These extinguishers must be located in an area in which they will be protected from 
freezing.  THERE ARE NO KNOWN ANTI-FREEZE ADDITIVES WHICH WILL PROTECT 
THESE UNITS FROM FREEZING without adversely affecting the foam fire fighting 
effectiveness.  In some cases, a properly sized barrel heater may afford adequate 
protection. 

OPERATION 
 

NOTE: Persons expected to use this extinguisher should be trained in initiating its operation and in 
the proper fire fighting technique.  Familiarize all personnel with this information before an 
emergency occurs. 

 

1. Move the extinguisher to within approximately 50 feet of the fire site and remove ring (safety) pin.  Pull "T" handle           

to open nitrogen valve.  This will pressurize the extinguisher. 
2. Remove nozzle from the mount, and with the nozzle lever in the closed position, pull hose from rack. 
3. Start back 30 feet from the fire and aim at base of fire nearest you. 
4.  Hold hose and nozzle firmly and be prepared for discharge recoil.  Open nozzle by pulling the handle toward you. 

Slowly sweep side to side across the base of the fire and past both edges.  Progressively follow up until the fire is 
extinguished.  Note:  Do not cover the nozzle aspirating holes when discharging this extinguisher. 

     
Discharge Time (approx.):  60 seconds    

Effective Range of the  
agent throw is: 

35 – 40 feet    

Hose Length:  50 feet    

RECHARGE FIRE EXTINGUISHERS IMMEDIATELY AFTER ANY USE 

SHUTDOWN 

1. After making sure that the fire has been completely extinguished, expel all remaining extinguishing agent and                

pressure, then push the nozzle lever forward to the closed position.  Close the nitrogen valve (PUSH "T" HANDLE 
TO CLOSED POSITION). 

2. When the hose is empty, push the nozzle lever to the CLOSED position. 
3. Slowly open the nozzle lever again to insure that the extinguisher and hose have been completely cleared of 

agent and pressure. 

4. Coil the extinguisher hose onto the storage rack and position the nozzle onto the mount in preparation for 

transport   to the recharge location. 
 
CAUTION: DO NOT TRANSPORT A NITROGEN CYLINDER WITH ANY REMAINING PRESSURE WITHOUT 
  INSTALLING THE PROTECTIVE SHIPPING CAP.  
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MAINTENANCE 

At least once a year or more frequently if circumstances require, maintenance should be performed.  
Maintenance is a "thorough check" of the extinguisher.  It is intended to give maximum assurance that a fire 
extinguisher will operate effectively and safely.  It includes a thorough examination for physical damage or 
condition to prevent its operation and any necessary repair or replacement.  It will normally reveal if 
hydrostatic testing or internal maintenance is required. 

 NOTE: The Getz Manufacturing Universal Wheeled Extinguisher Service Kit is available so that NFPA-10 
required maintenance functions can be performed.  

MAINTENANCE – SERVICE PROCEDURE 

WARNING: BEFORE SERVICING BE SURE THE EXTINGUISHER AGENT CYLINDER IS NOT PRESSURIZED.  
THIS PROCEDURE IS BEST ACCOMPLISHED WITH THE EXTINGUISHER IN AN UPRIGHT 
POSITION AND ON A LEVEL SURFACE. 

1. Clean extinguisher to remove dirt, grease or foreign material.  Check to make sure that the instruction 
nameplate is securely fastened and legible.  Inspect the cylinders for corrosion, abrasion, dents or weld 
damage.  If any damage is found, hydrostatically test in accordance with instructions in CGA C-1 and C-6 and 
NFPA 10.     

2. Inspect the extinguisher for damaged, missing or substitute parts.  A careful inspection should be made of the 
safety relief to make sure that it has not ruptured, corroded or been tampered with.  Only factory replacement 
parts are approved for use on Amerex fire extinguishers. 

3. Check the date of manufacture printed on the extinguisher label (nameplate) or on the agent cylinder dome.  
The agent cylinder, the discharge hose assembly and nitrogen supply hose must be hydrostatically tested 
every 5 years.  Test pressure: 

a. Agent Cylinder – 450 psi (3103 kPa) 
b. Hose Assembly – 300 psi (2068 kPa) 
c. Nitrogen Supply Hose – 3000 psi (20,628 kPa) 

 

4. Check the hydrostatic test date on the crown of the nitrogen cylinder.  The nitrogen cylinder must be retested in 
accordance with DOT regulations. 

5. Check the gauge on the nitrogen cylinder.  If the pressure is below 1700 psig (11.7 mPa) repressurize the 
cylinder to 2015 psig (13.9 mPa) or replace it.  A low gauge pressure may indicate leakage.  Check for leaks.  
A low gauge reading may also result from low temperature.  See the temperature/pressure relationship chart in 
the Troubleshooting Guide.  Check the tamper indicator (lockwire seal) on the nitrogen valve and replace if 
necessary. 

6. Wheeled extinguishers (Model 630) – Inspect the wheels to insure they rotate freely.  Lubricate as required.  
Stationary extinguishers (Model 631) – Check to insure that any mounting fixtures are secure. 

7.        WARNING: ALWAYS OPEN THE SHUTOFF NOZZLE HANDLE SLOWLY.  ANY PRESSURE IN THE 
AGENT CYLINDER WILL CAUSE THE EXTINGUISHER TO DISCHARGE. BE PREPARED 
FOR A POSSIBLE DISCHARGE AND NOZZLE RECOIL.  ANY EVIDENCE OF AGENT IN 
THE NOZZLE INDICATES THAT THE UNIT MAY HAVE BEEN USED AND THE USE NOT 
REPORTED. 

 Disconnect the discharge hose from the agent cylinder.  Check the couplings, hose and hose gaskets for 
damage or deterioration – replace as necessary. 

 

8. To perform an operational integrity check on the discharge hose and nozzle combination: 

a. Connect the test kit hose adapter to the female end of the discharge hose. 
b. Close the discharge nozzle shut-off lever and properly secure it. 
c. Connect a properly regulated and verified nitrogen pressure source, set to the extinguisher operating 

pressure (235-245 psi) to the test kit hose adapter. 
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d. Slowly pressurize the discharge hose/nozzle assembly to the extinguisher operating pressure and check 
for leaks or distortion. 

e. Operate the nozzle lever to ensure proper operation and to clear the hose of any obstructions.  If hose is 
obstructed refer to Troubleshooting Guide.  Make sure that the nozzle aspirating holes and screen are 
clear and unobstructed – clean if necessary. 

f. Close the nitrogen pressure source and slowly relieve remaining pressure by fully operating the nozzle 
lever. 

 

9. Remove the agent cylinder cap and examine it closely for any signs of damage, cracks or thread wear.  Clean 
the agent cylinder fill cap threads and thread vent port on the cap with a stiff bristle nylon brush.  Remove the fill 
cap gasket and check for wear, cracks or tears – replace if necessary.  Lightly lubricate the gasket with Visilox 
and reinstall. 

10. Check the condition of the chemical solution.  The level of the solution should be 9 inches (23 cm) below the top 
of the fill opening.  Recharge if contaminated, if the solution level is down or if the charge is over three years old.  
See Recharge instructions and procedures. 

11. Place the service kit Vent Spacer on top of the agent cylinder fill opening collar.  Check again to see that the fill 
cap thread vent is clean and that the agent fill cap gasket is in place.  Install the agent fill cap securely over the 
vent spacer. 

12.      CAUTION: The agent cylinder cap threads must be clear and the cap securely installed onto the 
vent spacer and agent cylinder to allow pressure to slowly vent after performing the 
siphon tube clearing and gas tube integrity checks. 

 To perform a siphon tube clearing and gas tube integrity check: 

a. Remove the service kit Agent Hose Adapter from the discharge hose assembly and install it securely 
onto the agent cylinder siphon tube outlet. 

b. Using a regulated nitrogen pressure source set to the extinguisher operating pressure, slowly and briefly 
pressurize the agent cylinder (the siphon tube should be clear within a couple of seconds and the 
agent cylinder pressure slowly vent from the fill cap thread vent).  Pressure and/or foam agent 
leaks from the gas tube inlet port (where the hose connects) will indicate a defective gas tube and will 
require that the agent cylinder be emptied and the gas tube replaced. 

c. Close the nitrogen pressure source and allow all pressure to slowly vent from the thread vent port on the 
fill cap. 

d. AFTER ALL PRESSURE HAS BEEN RELIEVED, SLOWLY OPEN THE FILL CAP AND REMOVE 
THE TEST KIT VENT SPACER. 

e. Re-examine the foam agent to determine if any obstructions were cleared from the siphon tube and 
have risen to the liquid surface. 

f. Clean the fill cap and agent cylinder thread surfaces.  Install the fill cap gasket and securely install fill 
cap. 

13. Disconnect the high pressure hose from the nitrogen cylinder valve.  Securely install the service kit Nitrogen 
Cylinder Pressure Check Gauge Assembly to the nitrogen cylinder valve outlet and verify the indicated cylinder 
gauge pressure.  Nitrogen pressure should conform to the temperature correction chart provided in the 
Troubleshooting section of this manual.  Close the nitrogen cylinder valve and disconnect the Pressure Check 
Gauge Assembly. 

 

           WARNING: IF THE NITROGEN CYLINDER VALVE HAS A "T" HANDLE QUICK OPENING OR A 
HANDWHEEL QUICK OPENING TRIP RELEASE, THE SAFETY VENT PLUG SHIPPED WITH THE 
EXTINGUISHER, OR THE TEST KIT SAFETY VENT PLUG, MUST BE INSTALLED TO PROTECT SERVICE 
PERSONNEL FROM A HIGH VELOCITY DISCHARGE IN CASE THE LEVER IS ACCIDENTALLY OPENED. 

 

14. Install a new Amerex P/N 07411 Moisture Seal per instructions in the package.  Securely connect the discharge 
hose to the extinguisher.  When assembling the hose to the agent cylinder or nozzle to the hose, tighten 

the coupling ¼ turn after contacting the hose gasket. 

15. Coil the hose on to the extinguisher hose rack using the Reverse Loop Procedure (see Page 10).  Install nozzle 
with the lever in the Closed (forward) position into the nozzle mount. 

16. Remove the safety vent plug from the nitrogen cylinder.  Reconnect the high pressure hose securely to the 
nitrogen cylinder valve.  Wipe the extinguisher clean.  Record service data on the inspection tag according to 
NFPA-10 requirements and attach to extinguisher.  Return extinguisher to its proper location.   
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RECHARGE 

 

CAUTION: THE FIRE EXTINGUISHING AGENT IN THIS EXTINGUISHER MUST BE COMPLETELY REPLACED 
EVERY THREE YEARS. 

 

WARNING: BEFORE ATTEMPTING TO RECHARGE BE SURE THIS EXTINGUISHER IS COMPLETELY 
DEPRESSURIZED.  THERE IS A CHECK VALVE IN THE SYSTEM WHICH PREVENTS NITROGEN 
PRESSURE FROM ESCAPING FROM THE AGENT CYLINDER WHEN THE NITROGEN HOSE IS 
DISCONNECTED.  THE AGENT CYLINDER MAY BE PRESSURIZED EVEN THOUGH NO 
PRESSURE ESCAPES FROM THE CYLINDER NITROGEN CONNECTION. 

 

RECHARGING PROCEDURE 

1. To depressurize: 

a. Close the nitrogen valve. 
b. Open the nozzle lever slowly to discharge all remaining agent and pressure (be prepared for nozzle 

recoil). 
c. Insure that all pressure has escaped before further disassembly. 
 

2. Carefully remove the fill cap.  Thoroughly rinse the complete interior of the agent cylinder with clean water.  
Dump or siphon all liquid from the cylinder.  Detach discharge hose from the agent cylinder and the nozzle 
assembly from the hose.  Remove the ruptured moisture seal from the female hose coupling and flush the 
hose and nozzle assemblies with clean water. 

3. Perform Maintenance-Service Procedures 1 through 6. 

4. Detach the hose from the nitrogen cylinder, install the shipping cap, unscrew the wing nuts and remove the 
nitrogen cylinder from the extinguisher. 

5. Fill the agent cylinder with 28 gallons of clean, fresh water (to a level just touching the bottom of the internal 
nitrogen tube).   Pour 2.69 gallons (10.18L)  22.45 lbs. (10.18 kg)  of clean, fresh water into an Amerex  

             2.31 gallon (8.74L) Model 534 AR-AFFF charge. (NOTE: Charge contains 2.31 gallons (8.74L) of 
concentrate in a 5 gallon pail.)  Carefully stir until you have a complete and homogeneous mixture.  Slowly 
pour the solution into the agent cylinder.  The liquid level in the extinguisher cylinder should now be 9 
inches (23 cm) from the top of the fill opening.  Clean, lubricate and install (or replace if necessary) the fill 
cap gasket.  Install the fill cap and tighten securely.  Rock the extinguisher back and forth for two minutes to 
accomplish a more thorough agent mix. 

             WARNING:  DO NOT OVERFILL THE EXTINGUISHER.  THIS COULD CAUSE A MALFUNCTION OR 
PREMATURE RUPTURE OF THE SAFETY DISC. 

6. Install an Amerex P/N 03817 23 cu. Ft. nitrogen cylinder (pressurized to 2015 psi).  Remove the shipping 
cap, tighten the wing nuts securely and attach the nitrogen hose. 

 NOTE:  NITROGEN CYLINDERS WITH A "T" HANDLE "QUICK OPENING" VALVE.  REMOVE SMALL 
TEMPORARY RING (SAFETY) PIN AND INSTALL A LARGE RING PIN.  INSTALL A LOCKWIRE SEAL 
(TAMPER INDICATOR.)  NITROGEN CYLINDERS WITH A HANDWHEEL OR LEVER ACTUATED 
"QUICK OPENING" VALVE.  A LEADWIRE SEAL MUST BE INSTALLED. 

7.       Remove the remainder of the ruptured moisture seal from the agent cylinder fitting.  Replace with a new 

             P/N 07411 Moisture Seal Assembly.  Carefully follow the installation instructions contained in the P/N 

07411 package including the installation of a new hose gasket in the female house coupling. 

8. Reattach the hose to the extinguisher (tighten hand tight plus a ¼ turn).  Properly coil the hose onto the 
storage rack ring leverage loop.  Reattach the shutoff nozzle firmly to the hose and store it in the mount with 

the shutoff lever in the closed (forward) position. 

       9.      Record the service date on the inspection tag and place the extinguisher in its proper location  
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TROUBLESHOOTING GUIDE 

WARNING: BEFORE ATTEMPTING TO CORRECT ANY LEAKAGE PROBLEM, BE SURE 
THAT THE CYLINDER AND HOSE ARE COMPLETELY EMPTY AND DEPRESSURIZED.  
Check to determine the source of a leak before the extinguisher is emptied.  Leakage 
repairs will require depressurization and removal of the valve assembly.  Use Getz HR-

1 or other "APPROVED" recharge/recovery system to depressurize extinguisher. 

   PROBLEM  CORRECTIVE ACTION 

  
1. 

  
Nitrogen cylinder gauge reads 
low or high 

  
Temperature may have affected the pressure reading 
 Temperature (F) 35º 70º 120º 
 Temperature (C)  2º 21º  49º 
Recommended Pressure 
 psig   1880 2015 2200 
 mPa   13.0 13.9 15.2 
Minimum Pressure 
 psig   1590 1700 1900 
 mPa   11.0 11.7 13.1 
  
NO CORRECTIVE ACTION IS REQUIRED IF THE PRESSURE IS 
WITHIN PARAMETERS STATED ABOVE. 
  

  
2. 

  
Nitrogen pressure is too low.  
Valve is closed.  Tamper seal is 
intact.  There is pressure in the 
agent and nitrogen cylinders. 
  

  
Valve seat has leaked and has pressurized the agent cylinder.  
Follow Recharge Procedure for restoring the extinguisher to 
service. 

  
3. 

  
Nitrogen pressure is too low.  
Valve is closed.  Tamper seal is 
intact.  No pressure observed 
in the agent cylinder. 
  

  
Leakage in the nitrogen valve at other than the valve seal.  Replace 
with a properly charged nitrogen cylinder. 

  
4. 

  
Shutoff nozzle does not move 
freely. 
  

  
Disassemble, clean and lubricate. 

  
5. 

  
Unable to remove the agent 
cylinder cap. 

  
Agent cylinder may be pressurized.  Make no further attempt to 
remove the cap until this is checked.  See the Recharge Procedure 
for proper depressurization method. 
  

  
6. 

  
Nitrogen hose cut, cracked or 
abraded. 
  

  
Replace hose assembly with P/N 02234. 

  
7. 

  
Chemical agent and pressure 
leaking from the safety disc 
assembly. 

  
Inspect safety outlet for tightness or damage.  Tighten if necessary. 
  
NOTE:  Only tighten the large hex nut of the assembly.  The 
small round nut containing the holes is factory set to a 
specific torque value.  Do not attempt to adjust.  If damaged or 
ruptured, replace complete Amerex P/N 03787/07665 safety 
disc assembly. 
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Thank you for your business.
Please contact EDR at 1-800-352-0050

with any questions or comments.

Disclaimer - Copyright and Trademark Notice

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data
Resources, Inc. It cannot be concluded from this Report that coverage information for the target and surrounding properties does not exist from
other sources. NO WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL
DATA RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE,
ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL,
CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS IS". Any analyses, estimates, ratings,
environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor
should they be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase I
Environmental Site Assessment performed by an environmental professional can provide information regarding the environmental risk for any
property. Additionally, the information provided in this Report is not to be construed as legal advice.

Copyright 2018 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole
or in part, of any report or map of Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other
trademarks used herein are the property of their respective owners.
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A search of available environmental records was conducted by Environmental Data Resources, Inc (EDR).
The report was designed to assist parties seeking to meet the search requirements of EPA’s Standards
and Practices for All Appropriate Inquiries (40 CFR Part 312), the ASTM Standard Practice for
Environmental Site Assessments (E 1527-13), the ASTM Standard Practice for Environmental Site
Assessments for Forestland or Rural Property (E 2247-16), the ASTM Standard Practice for Limited
Environmental Due Diligence: Transaction Screen Process (E 1528-14) or custom requirements developed
for the evaluation of environmental risk associated with a parcel of real estate.

TARGET PROPERTY INFORMATION

ADDRESS

BOONE NATIONAL GUARD FRANKFORT
FRANKFORT, KY 40601

COORDINATES

38.1892380 - 38˚ 11’ 21.25’’Latitude (North): 
84.9052120 - 84˚ 54’ 18.76’’Longitude (West): 
Zone 16Universal Tranverse Mercator: 
683457.5UTM X (Meters): 
4228679.5UTM Y (Meters): 
776 ft. above sea levelElevation:

USGS TOPOGRAPHIC MAP ASSOCIATED WITH TARGET PROPERTY

5939421 FRANKFORT WEST, KYTarget Property Map:
2013Version Date:

AERIAL PHOTOGRAPHY IN THIS REPORT

20140705Portions of Photo from:
USDASource:
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4 HOPE LUTHERAN CHURCH 1251 LOUISVILLE ROAD KY SHWS Lower 3956, 0.749, South

A3 NDNODS RAMEY RANGE 100 MINUTEMAN PARKWA UXO Higher 2863, 0.542, East

A2 KY DEPT OF MILITARY 100 MINUTEMAN PKWY KY SHWS, KY PSTEAF, KY UST, KY AIRS, KY NPDES Higher 2863, 0.542, East

1 KYARNG BOONE NATIONA 120 MINUTEMAN PKWY ( SEMS, RCRA-SQG, NY MANIFEST Higher 1619, 0.307, ESE

MAPPED SITES SUMMARY

Target Property Address:
BOONE NATIONAL GUARD FRANKFORT
FRANKFORT, KY  40601

Click on Map ID to see full detail.

MAP RELATIVE DIST (ft. & mi.)
ID DATABASE ACRONYMS ELEVATION DIRECTIONSITE NAME ADDRESS
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TARGET PROPERTY SEARCH RESULTS

The target property was not listed in any of the databases searched by EDR.

DATABASES WITH NO MAPPED SITES

No mapped sites were found in EDR’s search of available ("reasonably ascertainable ") government
records either on the target property or within the search radius around the target property for the
following databases:

STANDARD ENVIRONMENTAL RECORDS

Federal NPL site list

NPL National Priority List
Proposed NPL Proposed National Priority List Sites
NPL LIENS Federal Superfund Liens

Federal Delisted NPL site list

Delisted NPL National Priority List Deletions

Federal CERCLIS list

FEDERAL FACILITY Federal Facility Site Information listing

Federal CERCLIS NFRAP site list

SEMS-ARCHIVE Superfund Enterprise Management System Archive

Federal RCRA CORRACTS facilities list

CORRACTS Corrective Action Report

Federal RCRA non-CORRACTS TSD facilities list

RCRA-TSDF RCRA - Treatment, Storage and Disposal

Federal RCRA generators list

RCRA-LQG RCRA - Large Quantity Generators
RCRA-CESQG RCRA - Conditionally Exempt Small Quantity Generator

Federal institutional controls / engineering controls registries

LUCIS Land Use Control Information System
US ENG CONTROLS Engineering Controls Sites List
US INST CONTROL Sites with Institutional Controls

Federal ERNS list

ERNS Emergency Response Notification System
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State and tribal landfill and/or solid waste disposal site lists

KY SWF/LF Solid Waste Facilities List

State and tribal leaking storage tank lists

INDIAN LUST Leaking Underground Storage Tanks on Indian Land
KY SB193 SB193 Branch Site Inventory List

State and tribal registered storage tank lists

FEMA UST Underground Storage Tank Listing
INDIAN UST Underground Storage Tanks on Indian Land

State and tribal institutional control / engineering control registries

KY ENG CONTROLS Engineering Controls Site Listing
KY INST CONTROL State Superfund Database

State and tribal voluntary cleanup sites

KY VCP Voluntary Cleanup Program Sites
INDIAN VCP Voluntary Cleanup Priority Listing

State and tribal Brownfields sites

KY BROWNFIELDS Kentucky Brownfield Inventory

ADDITIONAL ENVIRONMENTAL RECORDS

Local Brownfield lists

US BROWNFIELDS A Listing of Brownfields Sites

Local Lists of Landfill / Solid Waste Disposal Sites

KY SWRCY Recycling Facilities
KY HIST LF Historical Landfills
INDIAN ODI Report on the Status of Open Dumps on Indian Lands
DEBRIS REGION 9 Torres Martinez Reservation Illegal Dump Site Locations
ODI Open Dump Inventory
IHS OPEN DUMPS Open Dumps on Indian Land

Local Lists of Hazardous waste / Contaminated Sites

US HIST CDL Delisted National Clandestine Laboratory Register
KY CDL Clandestine Drub Lab Location Listing
US CDL National Clandestine Laboratory Register

Local Land Records

LIENS 2 CERCLA Lien Information

Records of Emergency Release Reports

HMIRS Hazardous Materials Information Reporting System
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KY SPILLS State spills

Other Ascertainable Records

RCRA NonGen / NLR RCRA - Non Generators / No Longer Regulated
FUDS Formerly Used Defense Sites
DOD Department of Defense Sites
SCRD DRYCLEANERS State Coalition for Remediation of Drycleaners Listing
US FIN ASSUR Financial Assurance Information
EPA WATCH LIST EPA WATCH LIST
2020 COR ACTION 2020 Corrective Action Program List
TSCA Toxic Substances Control Act
TRIS Toxic Chemical Release Inventory System
SSTS Section 7 Tracking Systems
ROD Records Of Decision
RMP Risk Management Plans
RAATS RCRA Administrative Action Tracking System
PRP Potentially Responsible Parties
PADS PCB Activity Database System
ICIS Integrated Compliance Information System
FTTS FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide
                                                Act)/TSCA (Toxic Substances Control Act)
MLTS Material Licensing Tracking System
COAL ASH DOE Steam-Electric Plant Operation Data
COAL ASH EPA Coal Combustion Residues Surface Impoundments List
PCB TRANSFORMER PCB Transformer Registration Database
RADINFO Radiation Information Database
HIST FTTS FIFRA/TSCA Tracking System Administrative Case Listing
DOT OPS Incident and Accident Data
CONSENT Superfund (CERCLA) Consent Decrees
INDIAN RESERV Indian Reservations
FUSRAP Formerly Utilized Sites Remedial Action Program
UMTRA Uranium Mill Tailings Sites
LEAD SMELTERS Lead Smelter Sites
US AIRS Aerometric Information Retrieval System Facility Subsystem
US MINES Mines Master Index File
ABANDONED MINES Abandoned Mines
FINDS Facility Index System/Facility Registry System
ECHO Enforcement & Compliance History Information
DOCKET HWC Hazardous Waste Compliance Docket Listing
FUELS PROGRAM EPA Fuels Program Registered Listing
KY ASBESTOS Asbestos Notification Listing
KY COAL ASH Coal Ash Disposal Sites
KY DRYCLEANERS Drycleaner Listing
KY Financial Assurance Financial Assurance Information Listing
KY LEAD Environmental Lead Program Report Tracking Database
KY UIC UIC Information

EDR HIGH RISK HISTORICAL RECORDS

EDR Exclusive Records

EDR MGP EDR Proprietary Manufactured Gas Plants
EDR Hist Auto EDR Exclusive Historical Auto Stations
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EDR Hist Cleaner EDR Exclusive Historical Cleaners

EDR RECOVERED GOVERNMENT ARCHIVES

Exclusive Recovered Govt. Archives

KY RGA HWS Recovered Government Archive State Hazardous Waste Facilities List
KY RGA LF Recovered Government Archive Solid Waste Facilities List

SURROUNDING SITES: SEARCH RESULTS

Surrounding sites were identified in the following databases.

Elevations have been determined from the USGS Digital Elevation Model and should be evaluated on
a relative (not an absolute) basis. Relative elevation information between sites of close proximity
should be field verified. Sites with an elevation equal to or higher than the target property have been
differentiated below from sites with an elevation lower than the target property.
Page numbers and map identification numbers refer to the EDR Radius Map report where detailed
data on individual sites can be reviewed.

Sites listed in bold italics are in multiple databases.

Unmappable (orphan) sites are not considered in the foregoing analysis.

STANDARD ENVIRONMENTAL RECORDS

Federal CERCLIS list

SEMS: SEMS (Superfund Enterprise Management System) tracks hazardous waste sites, potentially
hazardous waste sites, and remedial activities performed in support of EPA’s Superfund Program across the
United States. The list was formerly know as CERCLIS, renamed to SEMS by the EPA in 2015. The list contains
data on potentially hazardous waste sites that have been reported to the USEPA by states, municipalities,
private companies and private persons, pursuant to Section 103 of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA). This dataset also contains sites which are either proposed to or on
the National Priorities List (NPL) and the sites which are in the screening and assessment phase for possible
inclusion on the NPL.

     A review of the SEMS list, as provided by EDR, and dated 01/09/2018 has revealed that there is 1 SEMS
     site  within approximately  0.5 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     KYARNG BOONE NATIONA   120 MINUTEMAN PKWY ( ESE 1/4 - 1/2 (0.307 mi.) 1 8

State- and tribal - equivalent CERCLIS

KY SHWS: The State Hazardous Waste Sites records are the states’ equivalent to CERCLIS. These sites
may or may not already be listed on the federal CERCLIS list. Priority sites planned for cleanup using state
funds (state equivalent of Superfund) are identified along with sites where cleanup will be paid for by
potentially responsible parties. The data come from the Department of Environmental Protection’s Uncontrolled
Site Branch List.

     A review of the KY SHWS list, as provided by EDR, and dated 03/21/2018 has revealed that there are 2
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     KY SHWS sites within approximately 1 mile  of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     KY DEPT OF MILITARY   100 MINUTEMAN PKWY E 1/2 - 1 (0.542 mi.) A2 55
Facility Id: 1423
Facility Status: Closed

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     HOPE LUTHERAN CHURCH   1251 LOUISVILLE ROAD S 1/2 - 1 (0.749 mi.) 4 78
Facility Id: 52359
Facility Status: Closed

ADDITIONAL ENVIRONMENTAL RECORDS

Other Ascertainable Records

UXO: A listing of unexploded ordnance site locations

     A review of the UXO list, as provided by EDR, and dated 09/30/2016 has revealed that there is 1 UXO
     site  within approximately 1 mile  of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     NDNODS RAMEY RANGE   100 MINUTEMAN PARKWA E 1/2 - 1 (0.542 mi.) A3 78
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There were no unmapped sites in this report.  







MAP FINDINGS SUMMARY

Search
TargetDistance Total

Database Property(Miles) < 1/8 1/8 - 1/4 1/4 - 1/2 1/2 - 1 > 1 Plotted

STANDARD ENVIRONMENTAL RECORDS

Federal NPL site list

    0  NR     0      0      0    0 1.000NPL
    0  NR     0      0      0    0 1.000Proposed NPL
    0  NR   NR    NR    NR  NR   TPNPL LIENS

Federal Delisted NPL site list

    0  NR     0      0      0    0 1.000Delisted NPL

Federal CERCLIS list

    0  NR   NR      0      0    0 0.500FEDERAL FACILITY
    1  NR   NR      1      0    0 0.500SEMS

Federal CERCLIS NFRAP site list

    0  NR   NR      0      0    0 0.500SEMS-ARCHIVE

Federal RCRA CORRACTS facilities list

    0  NR     0      0      0    0 1.000CORRACTS

Federal RCRA non-CORRACTS TSD facilities list

    0  NR   NR      0      0    0 0.500RCRA-TSDF

Federal RCRA generators list

    0  NR   NR    NR      0    0 0.250RCRA-LQG
    0  NR   NR    NR      0    0 0.250RCRA-SQG
    0  NR   NR    NR      0    0 0.250RCRA-CESQG

Federal institutional controls /
engineering controls registries

    0  NR   NR      0      0    0 0.500LUCIS
    0  NR   NR      0      0    0 0.500US ENG CONTROLS
    0  NR   NR      0      0    0 0.500US INST CONTROL

Federal ERNS list

    0  NR   NR    NR    NR  NR   TPERNS

State- and tribal - equivalent CERCLIS

    2  NR     2      0      0    0 1.000KY SHWS

State and tribal landfill and/or
solid waste disposal site lists

    0  NR   NR      0      0    0 0.500KY SWF/LF

State and tribal leaking storage tank lists

    0  NR   NR      0      0    0 0.500KY PSTEAF
    0  NR   NR      0      0    0 0.500INDIAN LUST
    0  NR   NR      0      0    0 0.500KY SB193

State and tribal registered storage tank lists

    0  NR   NR    NR      0    0 0.250FEMA UST
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Search
TargetDistance Total

Database Property(Miles) < 1/8 1/8 - 1/4 1/4 - 1/2 1/2 - 1 > 1 Plotted

    0  NR   NR    NR      0    0 0.250KY UST
    0  NR   NR    NR      0    0 0.250INDIAN UST

State and tribal institutional
control / engineering control registries

    0  NR   NR      0      0    0 0.500KY ENG CONTROLS
    0  NR   NR      0      0    0 0.500KY INST CONTROL

State and tribal voluntary cleanup sites

    0  NR   NR      0      0    0 0.500KY VCP
    0  NR   NR      0      0    0 0.500INDIAN VCP

State and tribal Brownfields sites

    0  NR   NR      0      0    0 0.500KY BROWNFIELDS

ADDITIONAL ENVIRONMENTAL RECORDS

Local Brownfield lists

    0  NR   NR      0      0    0 0.500US BROWNFIELDS

Local Lists of Landfill / Solid
Waste Disposal Sites

    0  NR   NR      0      0    0 0.500KY SWRCY
    0  NR   NR      0      0    0 0.500KY HIST LF
    0  NR   NR      0      0    0 0.500INDIAN ODI
    0  NR   NR      0      0    0 0.500DEBRIS REGION 9
    0  NR   NR      0      0    0 0.500ODI
    0  NR   NR      0      0    0 0.500IHS OPEN DUMPS

Local Lists of Hazardous waste /
Contaminated Sites

    0  NR   NR    NR    NR  NR   TPUS HIST CDL
    0  NR   NR    NR    NR  NR   TPKY CDL
    0  NR   NR    NR    NR  NR   TPUS CDL

Local Land Records

    0  NR   NR    NR    NR  NR   TPLIENS 2

Records of Emergency Release Reports

    0  NR   NR    NR    NR  NR   TPHMIRS
    0  NR   NR    NR    NR  NR   TPKY SPILLS

Other Ascertainable Records

    0  NR   NR    NR      0    0 0.250RCRA NonGen / NLR
    0  NR     0      0      0    0 1.000FUDS
    0  NR     0      0      0    0 1.000DOD
    0  NR   NR      0      0    0 0.500SCRD DRYCLEANERS
    0  NR   NR    NR    NR  NR   TPUS FIN ASSUR
    0  NR   NR    NR    NR  NR   TPEPA WATCH LIST
    0  NR   NR    NR      0    0 0.2502020 COR ACTION
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Search
TargetDistance Total

Database Property(Miles) < 1/8 1/8 - 1/4 1/4 - 1/2 1/2 - 1 > 1 Plotted

    0  NR   NR    NR    NR  NR   TPTSCA
    0  NR   NR    NR    NR  NR   TPTRIS
    0  NR   NR    NR    NR  NR   TPSSTS
    0  NR     0      0      0    0 1.000ROD
    0  NR   NR    NR    NR  NR   TPRMP
    0  NR   NR    NR    NR  NR   TPRAATS
    0  NR   NR    NR    NR  NR   TPPRP
    0  NR   NR    NR    NR  NR   TPPADS
    0  NR   NR    NR    NR  NR   TPICIS
    0  NR   NR    NR    NR  NR   TPFTTS
    0  NR   NR    NR    NR  NR   TPMLTS
    0  NR   NR    NR    NR  NR   TPCOAL ASH DOE
    0  NR   NR      0      0    0 0.500COAL ASH EPA
    0  NR   NR    NR    NR  NR   TPPCB TRANSFORMER
    0  NR   NR    NR    NR  NR   TPRADINFO
    0  NR   NR    NR    NR  NR   TPHIST FTTS
    0  NR   NR    NR    NR  NR   TPDOT OPS
    0  NR     0      0      0    0 1.000CONSENT
    0  NR     0      0      0    0 1.000INDIAN RESERV
    0  NR     0      0      0    0 1.000FUSRAP
    0  NR   NR      0      0    0 0.500UMTRA
    0  NR   NR    NR    NR  NR   TPLEAD SMELTERS
    0  NR   NR    NR    NR  NR   TPUS AIRS
    0  NR   NR    NR      0    0 0.250US MINES
    0  NR   NR    NR      0    0 0.250ABANDONED MINES
    0  NR   NR    NR    NR  NR   TPFINDS
    0  NR   NR    NR    NR  NR   TPECHO
    0  NR   NR    NR    NR  NR   TPDOCKET HWC
    1  NR     1      0      0    0 1.000UXO
    0  NR   NR    NR      0    0 0.250FUELS PROGRAM
    0  NR   NR    NR    NR  NR   TPKY AIRS
    0  NR   NR    NR    NR  NR   TPKY ASBESTOS
    0  NR   NR      0      0    0 0.500KY COAL ASH
    0  NR   NR    NR      0    0 0.250KY DRYCLEANERS
    0  NR   NR    NR    NR  NR   TPKY Financial Assurance
    0  NR   NR    NR    NR  NR   TPKY LEAD
    0  NR   NR    NR      0    0 0.250NY MANIFEST
    0  NR   NR    NR    NR  NR   TPKY NPDES
    0  NR   NR    NR    NR  NR   TPKY UIC

EDR HIGH RISK HISTORICAL RECORDS

EDR Exclusive Records

    0  NR     0      0      0    0 1.000EDR MGP
    0  NR   NR    NR    NR    0 0.125EDR Hist Auto
    0  NR   NR    NR    NR    0 0.125EDR Hist Cleaner

EDR RECOVERED GOVERNMENT ARCHIVES

Exclusive Recovered Govt. Archives

    0  NR   NR    NR    NR  NR   TPKY RGA HWS
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Search
TargetDistance Total

Database Property(Miles) < 1/8 1/8 - 1/4 1/4 - 1/2 1/2 - 1 > 1 Plotted

    0  NR   NR    NR    NR  NR   TPKY RGA LF

    4    0    3    1    0    0    0- Totals --

NOTES:

   TP = Target Property

   NR = Not Requested at this Search Distance

   Sites may be listed in more than one database

TC5319646.2s   Page 7



MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

                    FRANKFORT, KY 40601-6168
                    BUILDING 162
                    MINUTEMAN PKWYMailing address:
                    KY5211890004EPA ID:
                    FRANKFORT, KY 40601-6192
                    USPFO FOR KENTUCKY
                    120 MINUTEMAN PKWY (BLDG120)Facility address:
                    KYARNG BOONE NATIONAL GUARD CENTERFacility name:
                    10/06/2017Date form received by agency:

RCRA-SQG:

                                        EPA PerfCurrent Action Lead:
                                        NQual:
                                        8/13/1981Finish Date:
                                        Not reportedStart Date:
                                        1SEQ:
                                        PAAction Name:
                                        PAAction Code:
                                        0OU:
                                        NFF:
                                        NNPL:
                                        USPFO FOR KENTUCKYSite Name:
                                        KY5211890004EPA ID:
                                        405860Site ID:
                                        4Region:

                                        EPA PerfCurrent Action Lead:
                                        Not reportedQual:
                                        8/13/1981Finish Date:
                                        1981-08-13 00:00:00Start Date:
                                        1SEQ:
                                        DISCVRYAction Name:
                                        DSAction Code:
                                        0OU:
                                        NFF:
                                        NNPL:
                                        USPFO FOR KENTUCKYSite Name:
                                        KY5211890004EPA ID:
                                        405860Site ID:
                                        4Region:

SEMS Detail:

                         NFRAP-Site does not qualify for the NPL based on existing informationNon NPL Status:
                         Not on the NPLNPL:
                         NFF:
                         Not reportedLongitude:
                         Not reportedLatitude:
                         21073FIPS Code:
                         6Cong District:
                         KY5211890004EPA ID:
                         405860Site ID:

SEMS:

1619 ft.
0.307 mi.

Relative:
Higher

Actual:
796 ft.

1/4-1/2 NY MANIFESTFRANKFORT, KY  40601
ESE RCRA-SQG120 MINUTEMAN PKWY (BLDG120) KY5211890004
1 SEMSKYARNG BOONE NATIONAL GUARD CENTER 1015731138
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

                              NoUsed oil Specification marketer:
                              NoUsed oil fuel marketer to burner:
                              NoUser oil refiner:
                              NoUsed oil processor:
                              NoUsed oil fuel burner:
                              NoFurnace exemption:
                              NoOn-site burner exemption:
                              NoUnderground injection activity:
                              NoTreater, storer or disposer of HW:
                              NoTransporter of hazardous waste:
                              NoRecycler of hazardous waste:
                              NoMixed waste (haz. and radioactive):
                              NoU.S. importer of hazardous waste:

Handler Activities Summary:

                    Not reportedOwner/Op end date:
                    01/01/1956Owner/Op start date:
                    OwnerOwner/Operator Type:
                    StateLegal status:
                    Not reportedOwner/operator extension:
                    Not reportedOwner/operator fax:
                    Not reportedOwner/operator email:
                    502-607-6536Owner/operator telephone:
                    USOwner/operator country:
                    FRANKFORT, KY 40601
                    MINUTEMAN PKWY BUILDING 162Owner/operator address:
                    COMMONWEALTH OF KENTUCKYOwner/operator name:

                    Not reportedOwner/Op end date:
                    Not reportedOwner/Op start date:
                    OperatorOwner/Operator Type:
                    FederalLegal status:
                    Not reportedOwner/operator extension:
                    Not reportedOwner/operator fax:
                    Not reportedOwner/operator email:
                    Not reportedOwner/operator telephone:
                    Not reportedOwner/operator country:
                    Not reported
                    Not reportedOwner/operator address:
                    NAME UNKNOWNOwner/operator name:

Owner/Operator Summary:

                    hazardous waste at any time
                    waste during any calendar month, and accumulates more than 1000 kg of
                    hazardous waste at any time; or generates 100 kg or less of hazardous
                    waste during any calendar month and accumulates less than 6000 kg of
                    Handler: generates more than 100 and less than 1000 kg of hazardousDescription:
                    Small Small Quantity GeneratorClassification:
                    StateLand type:
                    04EPA Region:
                    Not reportedContact email:
                    502-607-1856Contact telephone:
                    USContact country:
                    FRANKFORT, KY 40601-6168
                    MINUTEMAN PKWY BUILDING 162Contact address:
                    LINDA  MITCHELLContact:
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                    MIXTURES.
                    BOTTOMS FROM THE RECOVERY OF THESE SPENT SOLVENTS AND SPENT SOLVENT
                    MORE OF THOSE SOLVENTS LISTED IN F001, F002, F004, AND F005; AND STILL
                    SOLVENTS, AND A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF ONE OR
                    CONTAINING, BEFORE USE, ONE OR MORE OF THE ABOVE NONHALOGENATED
                    NONHALOGENATED SOLVENTS; AND ALL SPENT SOLVENT MIXTURES/BLENDS
                    MIXTURES/BLENDS CONTAINING, BEFORE USE, ONLY THE ABOVE SPENT
                    ALCOHOL, CYCLOHEXANONE, AND METHANOL; ALL SPENT SOLVENT
                    ACETATE, ETHYL BENZENE, ETHYL ETHER, METHYL ISOBUTYL KETONE, N-BUTYL
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: XYLENE, ACETONE, ETHYL.   Waste name:
                    F003.   Waste code:

                    TRICHLORETHYLENE.   Waste name:
                    D040.   Waste code:

                    METHYL ETHYL KETONE.   Waste name:
                    D035.   Waste code:

                    BENZENE.   Waste name:
                    D018.   Waste code:

                    LINDANE (1,2,3,4,5,6-HEXA-CHLOROCYCLOHEXANE, GAMMA ISOMER).   Waste name:
                    D013.   Waste code:

                    SILVER.   Waste name:
                    D011.   Waste code:

                    MERCURY.   Waste name:
                    D009.   Waste code:

                    LEAD.   Waste name:
                    D008.   Waste code:

                    CHROMIUM.   Waste name:
                    D007.   Waste code:

                    CADMIUM.   Waste name:
                    D006.   Waste code:

                    BARIUM.   Waste name:
                    D005.   Waste code:

                    ARSENIC.   Waste name:
                    D004.   Waste code:

                    REACTIVE WASTE.   Waste name:
                    D003.   Waste code:

                    CORROSIVE WASTE.   Waste name:
                    D002.   Waste code:

                    IGNITABLE WASTE.   Waste name:
                    D001.   Waste code:

                              NoUsed oil transporter:
                              NoUsed oil transfer facility:
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                    CARBARYL (OR) 1-NAPHTHALENOL, METHYLCARBAMATE.   Waste name:
                    U279.   Waste code:

                    BENZENE, DIMETHYL- (I,T) (OR) XYLENE (I).   Waste name:
                    U239.   Waste code:

                    1,1,2-TRICHLOROETHANE (OR) ETHANE, 1,1,2-TRICHLORO-.   Waste name:
                    U227.   Waste code:

                    ETHANE, 1,1,1-TRICHLORO- (OR) METHYL CHLOROFORM.   Waste name:
                    U226.   Waste code:

                    BENZENE, METHYL- (OR) TOLUENE.   Waste name:
                    U220.   Waste code:

                    1,1,2,2-TETRACHLOROETHANE (OR) ETHANE, 1,1,2,2-TETRACHLORO-.   Waste name:
                    U209.   Waste code:

                    METHANOL (I) (OR) METHYL ALCOHOL (I).   Waste name:
                    U154.   Waste code:

                    DIMETHYL SULFATE (OR) SULFURIC ACID, DIMETHYL ESTER.   Waste name:
                    U103.   Waste code:

                    1,2-BENZENEDICARBOXYLIC ACID, DIETHYL ESTER (OR) DIETHYL PHTHALATE.   Waste name:
                    U088.   Waste code:

                    METHANE, DICHLORO- (OR) METHYLENE CHLORIDE.   Waste name:
                    U080.   Waste code:

                    DICHLORODIFLUOROMETHANE (OR) METHANE, DICHLORODIFLUORO-.   Waste name:
                    U075.   Waste code:

                    EPICHLOROHYDRIN (OR) OXIRANE, (CHLOROMETHYL)-.   Waste name:
                    U041.   Waste code:

                    2-PROPANONE (I) (OR) ACETONE (I).   Waste name:
                    U002.   Waste code:

                    POTASSIUM CYANIDE (OR) POTASSIUM CYANIDE K(CN).   Waste name:
                    P098.   Waste code:

                    EPINEPHRINE
                    1,2-BENZENEDIOL, 4-[1-HYDROXY-2-(METHYLAMINO)ETHYL]-, (R)- (OR).   Waste name:
                    P042.   Waste code:

                    CYANIDES (SOLUBLE CYANIDE SALTS), NOT OTHERWISE SPECIFIED.   Waste name:
                    P030.   Waste code:

                    THESE SPENT SOLVENTS AND SPENT SOLVENT MIXTURES.
                    LISTED IN F001, F002, OR F004; AND STILL BOTTOMS FROM THE RECOVERY OF
                    ONE OR MORE OF THE ABOVE NONHALOGENATED SOLVENTS OR THOSE SOLVENTS
                    CONTAINING, BEFORE USE, A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF
                    2-ETHOXYETHANOL, AND 2-NITROPROPANE; ALL SPENT SOLVENT MIXTURES/BLENDS
                    KETONE, CARBON DISULFIDE, ISOBUTANOL, PYRIDINE, BENZENE,
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: TOLUENE, METHYL ETHYL.   Waste name:
                    F005.   Waste code:
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                    CONTAINING, BEFORE USE, ONE OR MORE OF THE ABOVE NONHALOGENATED
                    NONHALOGENATED SOLVENTS; AND ALL SPENT SOLVENT MIXTURES/BLENDS
                    MIXTURES/BLENDS CONTAINING, BEFORE USE, ONLY THE ABOVE SPENT
                    ALCOHOL, CYCLOHEXANONE, AND METHANOL; ALL SPENT SOLVENT
                    ACETATE, ETHYL BENZENE, ETHYL ETHER, METHYL ISOBUTYL KETONE, N-BUTYL
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: XYLENE, ACETONE, ETHYL.   Waste name:
                    F003.   Waste code:

                    TRICHLORETHYLENE.   Waste name:
                    D040.   Waste code:

                    METHYL ETHYL KETONE.   Waste name:
                    D035.   Waste code:

                    BENZENE.   Waste name:
                    D018.   Waste code:

                    LINDANE (1,2,3,4,5,6-HEXA-CHLOROCYCLOHEXANE, GAMMA ISOMER).   Waste name:
                    D013.   Waste code:

                    SILVER.   Waste name:
                    D011.   Waste code:

                    MERCURY.   Waste name:
                    D009.   Waste code:

                    LEAD.   Waste name:
                    D008.   Waste code:

                    CHROMIUM.   Waste name:
                    D007.   Waste code:

                    CADMIUM.   Waste name:
                    D006.   Waste code:

                    BARIUM.   Waste name:
                    D005.   Waste code:

                    ARSENIC.   Waste name:
                    D004.   Waste code:

                    REACTIVE WASTE.   Waste name:
                    D003.   Waste code:

                    CORROSIVE WASTE.   Waste name:
                    D002.   Waste code:

                    IGNITABLE WASTE.   Waste name:
                    D001.   Waste code:

                    Small Quantity GeneratorClassification:
                    KYARNG BOONE NATIONAL GUARD CENTERSite name:
                    10/06/2016Date form received by agency:

Historical Generators:

                    BENZENAMINE, 2-METHYL- (OR) O-TOLUIDINE.   Waste name:
                    U328.   Waste code:
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                    1,1,2-TRICHLOROETHANE (OR) ETHANE, 1,1,2-TRICHLORO-.   Waste name:
                    U227.   Waste code:

                    ETHANE, 1,1,1-TRICHLORO- (OR) METHYL CHLOROFORM.   Waste name:
                    U226.   Waste code:

                    BENZENE, METHYL- (OR) TOLUENE.   Waste name:
                    U220.   Waste code:

                    1,1,2,2-TETRACHLOROETHANE (OR) ETHANE, 1,1,2,2-TETRACHLORO-.   Waste name:
                    U209.   Waste code:

                    METHANOL (I) (OR) METHYL ALCOHOL (I).   Waste name:
                    U154.   Waste code:

                    DIMETHYL SULFATE (OR) SULFURIC ACID, DIMETHYL ESTER.   Waste name:
                    U103.   Waste code:

                    1,2-BENZENEDICARBOXYLIC ACID, DIETHYL ESTER (OR) DIETHYL PHTHALATE.   Waste name:
                    U088.   Waste code:

                    METHANE, DICHLORO- (OR) METHYLENE CHLORIDE.   Waste name:
                    U080.   Waste code:

                    DICHLORODIFLUOROMETHANE (OR) METHANE, DICHLORODIFLUORO-.   Waste name:
                    U075.   Waste code:

                    EPICHLOROHYDRIN (OR) OXIRANE, (CHLOROMETHYL)-.   Waste name:
                    U041.   Waste code:

                    2-PROPANONE (I) (OR) ACETONE (I).   Waste name:
                    U002.   Waste code:

                    POTASSIUM CYANIDE (OR) POTASSIUM CYANIDE K(CN).   Waste name:
                    P098.   Waste code:

                    EPINEPHRINE
                    1,2-BENZENEDIOL, 4-[1-HYDROXY-2-(METHYLAMINO)ETHYL]-, (R)- (OR).   Waste name:
                    P042.   Waste code:

                    CYANIDES (SOLUBLE CYANIDE SALTS), NOT OTHERWISE SPECIFIED.   Waste name:
                    P030.   Waste code:

                    THESE SPENT SOLVENTS AND SPENT SOLVENT MIXTURES.
                    LISTED IN F001, F002, OR F004; AND STILL BOTTOMS FROM THE RECOVERY OF
                    ONE OR MORE OF THE ABOVE NONHALOGENATED SOLVENTS OR THOSE SOLVENTS
                    CONTAINING, BEFORE USE, A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF
                    2-ETHOXYETHANOL, AND 2-NITROPROPANE; ALL SPENT SOLVENT MIXTURES/BLENDS
                    KETONE, CARBON DISULFIDE, ISOBUTANOL, PYRIDINE, BENZENE,
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: TOLUENE, METHYL ETHYL.   Waste name:
                    F005.   Waste code:

                    MIXTURES.
                    BOTTOMS FROM THE RECOVERY OF THESE SPENT SOLVENTS AND SPENT SOLVENT
                    MORE OF THOSE SOLVENTS LISTED IN F001, F002, F004, AND F005; AND STILL
                    SOLVENTS, AND A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF ONE OR
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                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: XYLENE, ACETONE, ETHYL.   Waste name:
                    F003.   Waste code:

                    TRICHLORETHYLENE.   Waste name:
                    D040.   Waste code:

                    METHYL ETHYL KETONE.   Waste name:
                    D035.   Waste code:

                    BENZENE.   Waste name:
                    D018.   Waste code:

                    LINDANE (1,2,3,4,5,6-HEXA-CHLOROCYCLOHEXANE, GAMMA ISOMER).   Waste name:
                    D013.   Waste code:

                    SILVER.   Waste name:
                    D011.   Waste code:

                    MERCURY.   Waste name:
                    D009.   Waste code:

                    LEAD.   Waste name:
                    D008.   Waste code:

                    CHROMIUM.   Waste name:
                    D007.   Waste code:

                    CADMIUM.   Waste name:
                    D006.   Waste code:

                    BARIUM.   Waste name:
                    D005.   Waste code:

                    ARSENIC.   Waste name:
                    D004.   Waste code:

                    REACTIVE WASTE.   Waste name:
                    D003.   Waste code:

                    CORROSIVE WASTE.   Waste name:
                    D002.   Waste code:

                    IGNITABLE WASTE.   Waste name:
                    D001.   Waste code:

                    Small Quantity GeneratorClassification:
                    KYARNG BOONE NATIONAL GUARD CENTERSite name:
                    10/06/2015Date form received by agency:

                    BENZENAMINE, 2-METHYL- (OR) O-TOLUIDINE.   Waste name:
                    U328.   Waste code:

                    CARBARYL (OR) 1-NAPHTHALENOL, METHYLCARBAMATE.   Waste name:
                    U279.   Waste code:

                    BENZENE, DIMETHYL- (I,T) (OR) XYLENE (I).   Waste name:
                    U239.   Waste code:
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                    U226.   Waste code:

                    BENZENE, METHYL- (OR) TOLUENE.   Waste name:
                    U220.   Waste code:

                    1,1,2,2-TETRACHLOROETHANE (OR) ETHANE, 1,1,2,2-TETRACHLORO-.   Waste name:
                    U209.   Waste code:

                    METHANOL (I) (OR) METHYL ALCOHOL (I).   Waste name:
                    U154.   Waste code:

                    DIMETHYL SULFATE (OR) SULFURIC ACID, DIMETHYL ESTER.   Waste name:
                    U103.   Waste code:

                    1,2-BENZENEDICARBOXYLIC ACID, DIETHYL ESTER (OR) DIETHYL PHTHALATE.   Waste name:
                    U088.   Waste code:

                    METHANE, DICHLORO- (OR) METHYLENE CHLORIDE.   Waste name:
                    U080.   Waste code:

                    DICHLORODIFLUOROMETHANE (OR) METHANE, DICHLORODIFLUORO-.   Waste name:
                    U075.   Waste code:

                    EPICHLOROHYDRIN (OR) OXIRANE, (CHLOROMETHYL)-.   Waste name:
                    U041.   Waste code:

                    2-PROPANONE (I) (OR) ACETONE (I).   Waste name:
                    U002.   Waste code:

                    POTASSIUM CYANIDE (OR) POTASSIUM CYANIDE K(CN).   Waste name:
                    P098.   Waste code:

                    EPINEPHRINE
                    1,2-BENZENEDIOL, 4-[1-HYDROXY-2-(METHYLAMINO)ETHYL]-, (R)- (OR).   Waste name:
                    P042.   Waste code:

                    CYANIDES (SOLUBLE CYANIDE SALTS), NOT OTHERWISE SPECIFIED.   Waste name:
                    P030.   Waste code:

                    THESE SPENT SOLVENTS AND SPENT SOLVENT MIXTURES.
                    LISTED IN F001, F002, OR F004; AND STILL BOTTOMS FROM THE RECOVERY OF
                    ONE OR MORE OF THE ABOVE NONHALOGENATED SOLVENTS OR THOSE SOLVENTS
                    CONTAINING, BEFORE USE, A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF
                    2-ETHOXYETHANOL, AND 2-NITROPROPANE; ALL SPENT SOLVENT MIXTURES/BLENDS
                    KETONE, CARBON DISULFIDE, ISOBUTANOL, PYRIDINE, BENZENE,
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: TOLUENE, METHYL ETHYL.   Waste name:
                    F005.   Waste code:

                    MIXTURES.
                    BOTTOMS FROM THE RECOVERY OF THESE SPENT SOLVENTS AND SPENT SOLVENT
                    MORE OF THOSE SOLVENTS LISTED IN F001, F002, F004, AND F005; AND STILL
                    SOLVENTS, AND A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF ONE OR
                    CONTAINING, BEFORE USE, ONE OR MORE OF THE ABOVE NONHALOGENATED
                    NONHALOGENATED SOLVENTS; AND ALL SPENT SOLVENT MIXTURES/BLENDS
                    MIXTURES/BLENDS CONTAINING, BEFORE USE, ONLY THE ABOVE SPENT
                    ALCOHOL, CYCLOHEXANONE, AND METHANOL; ALL SPENT SOLVENT
                    ACETATE, ETHYL BENZENE, ETHYL ETHER, METHYL ISOBUTYL KETONE, N-BUTYL
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                    TRICHLORETHYLENE.   Waste name:
                    D040.   Waste code:

                    METHYL ETHYL KETONE.   Waste name:
                    D035.   Waste code:

                    BENZENE.   Waste name:
                    D018.   Waste code:

                    LINDANE (1,2,3,4,5,6-HEXA-CHLOROCYCLOHEXANE, GAMMA ISOMER).   Waste name:
                    D013.   Waste code:

                    SILVER.   Waste name:
                    D011.   Waste code:

                    MERCURY.   Waste name:
                    D009.   Waste code:

                    LEAD.   Waste name:
                    D008.   Waste code:

                    CHROMIUM.   Waste name:
                    D007.   Waste code:

                    CADMIUM.   Waste name:
                    D006.   Waste code:

                    ARSENIC.   Waste name:
                    D004.   Waste code:

                    REACTIVE WASTE.   Waste name:
                    D003.   Waste code:

                    CORROSIVE WASTE.   Waste name:
                    D002.   Waste code:

                    IGNITABLE WASTE.   Waste name:
                    D001.   Waste code:

                    Small Quantity GeneratorClassification:
                    KYARNG BOONE NATIONAL GUARD CENTERSite name:
                    10/06/2014Date form received by agency:

                    BENZENAMINE, 2-METHYL- (OR) O-TOLUIDINE.   Waste name:
                    U328.   Waste code:

                    CARBARYL (OR) 1-NAPHTHALENOL, METHYLCARBAMATE.   Waste name:
                    U279.   Waste code:

                    BENZENE, DIMETHYL- (I,T) (OR) XYLENE (I).   Waste name:
                    U239.   Waste code:

                    1,1,2-TRICHLOROETHANE (OR) ETHANE, 1,1,2-TRICHLORO-.   Waste name:
                    U227.   Waste code:

                    ETHANE, 1,1,1-TRICHLORO- (OR) METHYL CHLOROFORM.   Waste name:
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                    ETHANE, 1,1,1-TRICHLORO- (OR) METHYL CHLOROFORM.   Waste name:
                    U226.   Waste code:

                    BENZENE, METHYL- (OR) TOLUENE.   Waste name:
                    U220.   Waste code:

                    1,1,2,2-TETRACHLOROETHANE (OR) ETHANE, 1,1,2,2-TETRACHLORO-.   Waste name:
                    U209.   Waste code:

                    METHANOL (I) (OR) METHYL ALCOHOL (I).   Waste name:
                    U154.   Waste code:

                    DIMETHYL SULFATE (OR) SULFURIC ACID, DIMETHYL ESTER.   Waste name:
                    U103.   Waste code:

                    1,2-BENZENEDICARBOXYLIC ACID, DIETHYL ESTER (OR) DIETHYL PHTHALATE.   Waste name:
                    U088.   Waste code:

                    DICHLORODIFLUOROMETHANE (OR) METHANE, DICHLORODIFLUORO-.   Waste name:
                    U075.   Waste code:

                    EPICHLOROHYDRIN (OR) OXIRANE, (CHLOROMETHYL)-.   Waste name:
                    U041.   Waste code:

                    2-PROPANONE (I) (OR) ACETONE (I).   Waste name:
                    U002.   Waste code:

                    POTASSIUM CYANIDE (OR) POTASSIUM CYANIDE K(CN).   Waste name:
                    P098.   Waste code:

                    EPINEPHRINE
                    1,2-BENZENEDIOL, 4-[1-HYDROXY-2-(METHYLAMINO)ETHYL]-, (R)- (OR).   Waste name:
                    P042.   Waste code:

                    CYANIDES (SOLUBLE CYANIDE SALTS), NOT OTHERWISE SPECIFIED.   Waste name:
                    P030.   Waste code:

                    THESE SPENT SOLVENTS AND SPENT SOLVENT MIXTURES.
                    LISTED IN F001, F002, OR F004; AND STILL BOTTOMS FROM THE RECOVERY OF
                    ONE OR MORE OF THE ABOVE NONHALOGENATED SOLVENTS OR THOSE SOLVENTS
                    CONTAINING, BEFORE USE, A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF
                    2-ETHOXYETHANOL, AND 2-NITROPROPANE; ALL SPENT SOLVENT MIXTURES/BLENDS
                    KETONE, CARBON DISULFIDE, ISOBUTANOL, PYRIDINE, BENZENE,
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: TOLUENE, METHYL ETHYL.   Waste name:
                    F005.   Waste code:

                    MIXTURES.
                    BOTTOMS FROM THE RECOVERY OF THESE SPENT SOLVENTS AND SPENT SOLVENT
                    MORE OF THOSE SOLVENTS LISTED IN F001, F002, F004, AND F005; AND STILL
                    SOLVENTS, AND A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF ONE OR
                    CONTAINING, BEFORE USE, ONE OR MORE OF THE ABOVE NONHALOGENATED
                    NONHALOGENATED SOLVENTS; AND ALL SPENT SOLVENT MIXTURES/BLENDS
                    MIXTURES/BLENDS CONTAINING, BEFORE USE, ONLY THE ABOVE SPENT
                    ALCOHOL, CYCLOHEXANONE, AND METHANOL; ALL SPENT SOLVENT
                    ACETATE, ETHYL BENZENE, ETHYL ETHER, METHYL ISOBUTYL KETONE, N-BUTYL
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: XYLENE, ACETONE, ETHYL.   Waste name:
                    F003.   Waste code:
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                    MIXTURES.
                    BOTTOMS FROM THE RECOVERY OF THESE SPENT SOLVENTS AND SPENT SOLVENT
                    MORE OF THOSE SOLVENTS LISTED IN F001, F002, F004, AND F005; AND STILL
                    SOLVENTS, AND A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF ONE OR
                    CONTAINING, BEFORE USE, ONE OR MORE OF THE ABOVE NONHALOGENATED
                    NONHALOGENATED SOLVENTS; AND ALL SPENT SOLVENT MIXTURES/BLENDS
                    MIXTURES/BLENDS CONTAINING, BEFORE USE, ONLY THE ABOVE SPENT
                    ALCOHOL, CYCLOHEXANONE, AND METHANOL; ALL SPENT SOLVENT
                    ACETATE, ETHYL BENZENE, ETHYL ETHER, METHYL ISOBUTYL KETONE, N-BUTYL
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: XYLENE, ACETONE, ETHYL.   Waste name:
                    F003.   Waste code:

                    METHYL ETHYL KETONE.   Waste name:
                    D035.   Waste code:

                    BENZENE.   Waste name:
                    D018.   Waste code:

                    LINDANE (1,2,3,4,5,6-HEXA-CHLOROCYCLOHEXANE, GAMMA ISOMER).   Waste name:
                    D013.   Waste code:

                    SILVER.   Waste name:
                    D011.   Waste code:

                    MERCURY.   Waste name:
                    D009.   Waste code:

                    LEAD.   Waste name:
                    D008.   Waste code:

                    CHROMIUM.   Waste name:
                    D007.   Waste code:

                    CADMIUM.   Waste name:
                    D006.   Waste code:

                    CORROSIVE WASTE.   Waste name:
                    D002.   Waste code:

                    IGNITABLE WASTE.   Waste name:
                    D001.   Waste code:

                    Small Quantity GeneratorClassification:
                    KYARNG BOONE NATIONAL GUARD CENTERSite name:
                    10/16/2013Date form received by agency:

                    BENZENAMINE, 2-METHYL- (OR) O-TOLUIDINE.   Waste name:
                    U328.   Waste code:

                    CARBARYL (OR) 1-NAPHTHALENOL, METHYLCARBAMATE.   Waste name:
                    U279.   Waste code:

                    BENZENE, DIMETHYL- (I,T) (OR) XYLENE (I).   Waste name:
                    U239.   Waste code:

                    1,1,2-TRICHLOROETHANE (OR) ETHANE, 1,1,2-TRICHLORO-.   Waste name:
                    U227.   Waste code:
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                    CARBARYL (OR) 1-NAPHTHALENOL, METHYLCARBAMATE.   Waste name:
                    U279.   Waste code:

                    BENZENE, DIMETHYL- (I,T) (OR) XYLENE (I).   Waste name:
                    U239.   Waste code:

                    1,1,2-TRICHLOROETHANE (OR) ETHANE, 1,1,2-TRICHLORO-.   Waste name:
                    U227.   Waste code:

                    ETHANE, 1,1,1-TRICHLORO- (OR) METHYL CHLOROFORM.   Waste name:
                    U226.   Waste code:

                    BENZENE, METHYL- (OR) TOLUENE.   Waste name:
                    U220.   Waste code:

                    1,1,2,2-TETRACHLOROETHANE (OR) ETHANE, 1,1,2,2-TETRACHLORO-.   Waste name:
                    U209.   Waste code:

                    METHANOL (I) (OR) METHYL ALCOHOL (I).   Waste name:
                    U154.   Waste code:

                    DIMETHYL SULFATE (OR) SULFURIC ACID, DIMETHYL ESTER.   Waste name:
                    U103.   Waste code:

                    1,2-BENZENEDICARBOXYLIC ACID, DIETHYL ESTER (OR) DIETHYL PHTHALATE.   Waste name:
                    U088.   Waste code:

                    METHANE, DICHLORO- (OR) METHYLENE CHLORIDE.   Waste name:
                    U080.   Waste code:

                    DICHLORODIFLUOROMETHANE (OR) METHANE, DICHLORODIFLUORO-.   Waste name:
                    U075.   Waste code:

                    EPICHLOROHYDRIN (OR) OXIRANE, (CHLOROMETHYL)-.   Waste name:
                    U041.   Waste code:

                    2-PROPANONE (I) (OR) ACETONE (I).   Waste name:
                    U002.   Waste code:

                    POTASSIUM CYANIDE (OR) POTASSIUM CYANIDE K(CN).   Waste name:
                    P098.   Waste code:

                    EPINEPHRINE
                    1,2-BENZENEDIOL, 4-[1-HYDROXY-2-(METHYLAMINO)ETHYL]-, (R)- (OR).   Waste name:
                    P042.   Waste code:

                    CYANIDES (SOLUBLE CYANIDE SALTS), NOT OTHERWISE SPECIFIED.   Waste name:
                    P030.   Waste code:

                    THESE SPENT SOLVENTS AND SPENT SOLVENT MIXTURES.
                    LISTED IN F001, F002, OR F004; AND STILL BOTTOMS FROM THE RECOVERY OF
                    ONE OR MORE OF THE ABOVE NONHALOGENATED SOLVENTS OR THOSE SOLVENTS
                    CONTAINING, BEFORE USE, A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF
                    2-ETHOXYETHANOL, AND 2-NITROPROPANE; ALL SPENT SOLVENT MIXTURES/BLENDS
                    KETONE, CARBON DISULFIDE, ISOBUTANOL, PYRIDINE, BENZENE,
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: TOLUENE, METHYL ETHYL.   Waste name:
                    F005.   Waste code:
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                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: TOLUENE, METHYL ETHYL.   Waste name:
                    F005.   Waste code:

                    MIXTURES.
                    BOTTOMS FROM THE RECOVERY OF THESE SPENT SOLVENTS AND SPENT SOLVENT
                    MORE OF THOSE SOLVENTS LISTED IN F001, F002, F004, AND F005; AND STILL
                    SOLVENTS, AND A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF ONE OR
                    CONTAINING, BEFORE USE, ONE OR MORE OF THE ABOVE NONHALOGENATED
                    NONHALOGENATED SOLVENTS; AND ALL SPENT SOLVENT MIXTURES/BLENDS
                    MIXTURES/BLENDS CONTAINING, BEFORE USE, ONLY THE ABOVE SPENT
                    ALCOHOL, CYCLOHEXANONE, AND METHANOL; ALL SPENT SOLVENT
                    ACETATE, ETHYL BENZENE, ETHYL ETHER, METHYL ISOBUTYL KETONE, N-BUTYL
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: XYLENE, ACETONE, ETHYL.   Waste name:
                    F003.   Waste code:

                    METHYL ETHYL KETONE.   Waste name:
                    D035.   Waste code:

                    BENZENE.   Waste name:
                    D018.   Waste code:

                    LINDANE (1,2,3,4,5,6-HEXA-CHLOROCYCLOHEXANE, GAMMA ISOMER).   Waste name:
                    D013.   Waste code:

                    SILVER.   Waste name:
                    D011.   Waste code:

                    MERCURY.   Waste name:
                    D009.   Waste code:

                    LEAD.   Waste name:
                    D008.   Waste code:

                    CHROMIUM.   Waste name:
                    D007.   Waste code:

                    CADMIUM.   Waste name:
                    D006.   Waste code:

                    ARSENIC.   Waste name:
                    D004.   Waste code:

                    REACTIVE WASTE.   Waste name:
                    D003.   Waste code:

                    CORROSIVE WASTE.   Waste name:
                    D002.   Waste code:

                    IGNITABLE WASTE.   Waste name:
                    D001.   Waste code:

                    Small Quantity GeneratorClassification:
                    KYARNG BOONE NATIONAL GUARD CENTERSite name:
                    11/14/2012Date form received by agency:

                    BENZENAMINE, 2-METHYL- (OR) O-TOLUIDINE.   Waste name:
                    U328.   Waste code:
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                    10/12/2011Date form received by agency:

                    BENZENAMINE, 2-METHYL- (OR) O-TOLUIDINE.   Waste name:
                    U328.   Waste code:

                    CARBARYL (OR) 1-NAPHTHALENOL, METHYLCARBAMATE.   Waste name:
                    U279.   Waste code:

                    BENZENE, DIMETHYL- (I,T) (OR) XYLENE (I).   Waste name:
                    U239.   Waste code:

                    1,1,2-TRICHLOROETHANE (OR) ETHANE, 1,1,2-TRICHLORO-.   Waste name:
                    U227.   Waste code:

                    ETHANE, 1,1,1-TRICHLORO- (OR) METHYL CHLOROFORM.   Waste name:
                    U226.   Waste code:

                    BENZENE, METHYL- (OR) TOLUENE.   Waste name:
                    U220.   Waste code:

                    1,1,2,2-TETRACHLOROETHANE (OR) ETHANE, 1,1,2,2-TETRACHLORO-.   Waste name:
                    U209.   Waste code:

                    METHANOL (I) (OR) METHYL ALCOHOL (I).   Waste name:
                    U154.   Waste code:

                    DIMETHYL SULFATE (OR) SULFURIC ACID, DIMETHYL ESTER.   Waste name:
                    U103.   Waste code:

                    1,2-BENZENEDICARBOXYLIC ACID, DIETHYL ESTER (OR) DIETHYL PHTHALATE.   Waste name:
                    U088.   Waste code:

                    METHANE, DICHLORO- (OR) METHYLENE CHLORIDE.   Waste name:
                    U080.   Waste code:

                    DICHLORODIFLUOROMETHANE (OR) METHANE, DICHLORODIFLUORO-.   Waste name:
                    U075.   Waste code:

                    EPICHLOROHYDRIN (OR) OXIRANE, (CHLOROMETHYL)-.   Waste name:
                    U041.   Waste code:

                    POTASSIUM CYANIDE (OR) POTASSIUM CYANIDE K(CN).   Waste name:
                    P098.   Waste code:

                    EPINEPHRINE
                    1,2-BENZENEDIOL, 4-[1-HYDROXY-2-(METHYLAMINO)ETHYL]-, (R)- (OR).   Waste name:
                    P042.   Waste code:

                    CYANIDES (SOLUBLE CYANIDE SALTS), NOT OTHERWISE SPECIFIED.   Waste name:
                    P030.   Waste code:

                    THESE SPENT SOLVENTS AND SPENT SOLVENT MIXTURES.
                    LISTED IN F001, F002, OR F004; AND STILL BOTTOMS FROM THE RECOVERY OF
                    ONE OR MORE OF THE ABOVE NONHALOGENATED SOLVENTS OR THOSE SOLVENTS
                    CONTAINING, BEFORE USE, A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF
                    2-ETHOXYETHANOL, AND 2-NITROPROPANE; ALL SPENT SOLVENT MIXTURES/BLENDS
                    KETONE, CARBON DISULFIDE, ISOBUTANOL, PYRIDINE, BENZENE,
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                    CYANIDES (SOLUBLE CYANIDE SALTS), NOT OTHERWISE SPECIFIED.   Waste name:
                    P030.   Waste code:

                    THESE SPENT SOLVENTS AND SPENT SOLVENT MIXTURES.
                    LISTED IN F001, F002, OR F004; AND STILL BOTTOMS FROM THE RECOVERY OF
                    ONE OR MORE OF THE ABOVE NONHALOGENATED SOLVENTS OR THOSE SOLVENTS
                    CONTAINING, BEFORE USE, A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF
                    2-ETHOXYETHANOL, AND 2-NITROPROPANE; ALL SPENT SOLVENT MIXTURES/BLENDS
                    KETONE, CARBON DISULFIDE, ISOBUTANOL, PYRIDINE, BENZENE,
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: TOLUENE, METHYL ETHYL.   Waste name:
                    F005.   Waste code:

                    MIXTURES.
                    BOTTOMS FROM THE RECOVERY OF THESE SPENT SOLVENTS AND SPENT SOLVENT
                    MORE OF THOSE SOLVENTS LISTED IN F001, F002, F004, AND F005; AND STILL
                    SOLVENTS, AND A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF ONE OR
                    CONTAINING, BEFORE USE, ONE OR MORE OF THE ABOVE NONHALOGENATED
                    NONHALOGENATED SOLVENTS; AND ALL SPENT SOLVENT MIXTURES/BLENDS
                    MIXTURES/BLENDS CONTAINING, BEFORE USE, ONLY THE ABOVE SPENT
                    ALCOHOL, CYCLOHEXANONE, AND METHANOL; ALL SPENT SOLVENT
                    ACETATE, ETHYL BENZENE, ETHYL ETHER, METHYL ISOBUTYL KETONE, N-BUTYL
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: XYLENE, ACETONE, ETHYL.   Waste name:
                    F003.   Waste code:

                    METHYL ETHYL KETONE.   Waste name:
                    D035.   Waste code:

                    BENZENE.   Waste name:
                    D018.   Waste code:

                    LINDANE (1,2,3,4,5,6-HEXA-CHLOROCYCLOHEXANE, GAMMA ISOMER).   Waste name:
                    D013.   Waste code:

                    SILVER.   Waste name:
                    D011.   Waste code:

                    MERCURY.   Waste name:
                    D009.   Waste code:

                    LEAD.   Waste name:
                    D008.   Waste code:

                    CHROMIUM.   Waste name:
                    D007.   Waste code:

                    CADMIUM.   Waste name:
                    D006.   Waste code:

                    CORROSIVE WASTE.   Waste name:
                    D002.   Waste code:

                    IGNITABLE WASTE.   Waste name:
                    D001.   Waste code:

                    Small Quantity GeneratorClassification:
                    KYARNG BOONE NATIONAL GUARD CENTERSite name:
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                    D008.   Waste code:

                    CHROMIUM.   Waste name:
                    D007.   Waste code:

                    CADMIUM.   Waste name:
                    D006.   Waste code:

                    CORROSIVE WASTE.   Waste name:
                    D002.   Waste code:

                    IGNITABLE WASTE.   Waste name:
                    D001.   Waste code:

                    Small Quantity GeneratorClassification:
                    USPFO FOR KENTUCKYSite name:
                    11/22/2010Date form received by agency:

                    BENZENAMINE, 2-METHYL- (OR) O-TOLUIDINE.   Waste name:
                    U328.   Waste code:

                    BENZENE, DIMETHYL- (I,T) (OR) XYLENE (I).   Waste name:
                    U239.   Waste code:

                    1,1,2-TRICHLOROETHANE (OR) ETHANE, 1,1,2-TRICHLORO-.   Waste name:
                    U227.   Waste code:

                    ETHANE, 1,1,1-TRICHLORO- (OR) METHYL CHLOROFORM.   Waste name:
                    U226.   Waste code:

                    BENZENE, METHYL- (OR) TOLUENE.   Waste name:
                    U220.   Waste code:

                    1,1,2,2-TETRACHLOROETHANE (OR) ETHANE, 1,1,2,2-TETRACHLORO-.   Waste name:
                    U209.   Waste code:

                    METHANOL (I) (OR) METHYL ALCOHOL (I).   Waste name:
                    U154.   Waste code:

                    DIMETHYL SULFATE (OR) SULFURIC ACID, DIMETHYL ESTER.   Waste name:
                    U103.   Waste code:

                    1,2-BENZENEDICARBOXYLIC ACID, DIETHYL ESTER (OR) DIETHYL PHTHALATE.   Waste name:
                    U088.   Waste code:

                    METHANE, DICHLORO- (OR) METHYLENE CHLORIDE.   Waste name:
                    U080.   Waste code:

                    DICHLORODIFLUOROMETHANE (OR) METHANE, DICHLORODIFLUORO-.   Waste name:
                    U075.   Waste code:

                    2-PROPANONE (I) (OR) ACETONE (I).   Waste name:
                    U002.   Waste code:

                    EPINEPHRINE
                    1,2-BENZENEDIOL, 4-[1-HYDROXY-2-(METHYLAMINO)ETHYL]-, (R)- (OR).   Waste name:
                    P042.   Waste code:
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                    1,2-BENZENEDICARBOXYLIC ACID, DIETHYL ESTER (OR) DIETHYL PHTHALATE.   Waste name:
                    U088.   Waste code:

                    METHANE, DICHLORO- (OR) METHYLENE CHLORIDE.   Waste name:
                    U080.   Waste code:

                    DICHLORODIFLUOROMETHANE (OR) METHANE, DICHLORODIFLUORO-.   Waste name:
                    U075.   Waste code:

                    2-PROPANONE (I) (OR) ACETONE (I).   Waste name:
                    U002.   Waste code:

                    EPINEPHRINE
                    1,2-BENZENEDIOL, 4-[1-HYDROXY-2-(METHYLAMINO)ETHYL]-, (R)- (OR).   Waste name:
                    P042.   Waste code:

                    CYANIDES (SOLUBLE CYANIDE SALTS), NOT OTHERWISE SPECIFIED.   Waste name:
                    P030.   Waste code:

                    THESE SPENT SOLVENTS AND SPENT SOLVENT MIXTURES.
                    LISTED IN F001, F002, OR F004; AND STILL BOTTOMS FROM THE RECOVERY OF
                    ONE OR MORE OF THE ABOVE NONHALOGENATED SOLVENTS OR THOSE SOLVENTS
                    CONTAINING, BEFORE USE, A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF
                    2-ETHOXYETHANOL, AND 2-NITROPROPANE; ALL SPENT SOLVENT MIXTURES/BLENDS
                    KETONE, CARBON DISULFIDE, ISOBUTANOL, PYRIDINE, BENZENE,
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: TOLUENE, METHYL ETHYL.   Waste name:
                    F005.   Waste code:

                    MIXTURES.
                    BOTTOMS FROM THE RECOVERY OF THESE SPENT SOLVENTS AND SPENT SOLVENT
                    MORE OF THOSE SOLVENTS LISTED IN F001, F002, F004, AND F005; AND STILL
                    SOLVENTS, AND A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF ONE OR
                    CONTAINING, BEFORE USE, ONE OR MORE OF THE ABOVE NONHALOGENATED
                    NONHALOGENATED SOLVENTS; AND ALL SPENT SOLVENT MIXTURES/BLENDS
                    MIXTURES/BLENDS CONTAINING, BEFORE USE, ONLY THE ABOVE SPENT
                    ALCOHOL, CYCLOHEXANONE, AND METHANOL; ALL SPENT SOLVENT
                    ACETATE, ETHYL BENZENE, ETHYL ETHER, METHYL ISOBUTYL KETONE, N-BUTYL
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: XYLENE, ACETONE, ETHYL.   Waste name:
                    F003.   Waste code:

                    METHYL ETHYL KETONE.   Waste name:
                    D035.   Waste code:

                    BENZENE.   Waste name:
                    D018.   Waste code:

                    LINDANE (1,2,3,4,5,6-HEXA-CHLOROCYCLOHEXANE, GAMMA ISOMER).   Waste name:
                    D013.   Waste code:

                    SILVER.   Waste name:
                    D011.   Waste code:

                    MERCURY.   Waste name:
                    D009.   Waste code:

                    LEAD.   Waste name:
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                    TRICHLORETHYLENE.   Waste name:
                    D040.   Waste code:

                    METHYL ETHYL KETONE.   Waste name:
                    D035.   Waste code:

                    BENZENE.   Waste name:
                    D018.   Waste code:

                    LINDANE (1,2,3,4,5,6-HEXA-CHLOROCYCLOHEXANE, GAMMA ISOMER).   Waste name:
                    D013.   Waste code:

                    SILVER.   Waste name:
                    D011.   Waste code:

                    LEAD.   Waste name:
                    D008.   Waste code:

                    CHROMIUM.   Waste name:
                    D007.   Waste code:

                    CADMIUM.   Waste name:
                    D006.   Waste code:

                    CORROSIVE WASTE.   Waste name:
                    D002.   Waste code:

                    IGNITABLE WASTE.   Waste name:
                    D001.   Waste code:

                    Small Quantity GeneratorClassification:
                    USPFO FOR KENTUCKYSite name:
                    10/15/2009Date form received by agency:

                    BENZENAMINE, 2-METHYL- (OR) O-TOLUIDINE.   Waste name:
                    U328.   Waste code:

                    BENZENE, DIMETHYL- (I,T) (OR) XYLENE (I).   Waste name:
                    U239.   Waste code:

                    1,1,2-TRICHLOROETHANE (OR) ETHANE, 1,1,2-TRICHLORO-.   Waste name:
                    U227.   Waste code:

                    ETHANE, 1,1,1-TRICHLORO- (OR) METHYL CHLOROFORM.   Waste name:
                    U226.   Waste code:

                    BENZENE, METHYL- (OR) TOLUENE.   Waste name:
                    U220.   Waste code:

                    1,1,2,2-TETRACHLOROETHANE (OR) ETHANE, 1,1,2,2-TETRACHLORO-.   Waste name:
                    U209.   Waste code:

                    METHANOL (I) (OR) METHYL ALCOHOL (I).   Waste name:
                    U154.   Waste code:

                    DIMETHYL SULFATE (OR) SULFURIC ACID, DIMETHYL ESTER.   Waste name:
                    U103.   Waste code:
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                    ETHANE, 1,1,1-TRICHLORO- (OR) METHYL CHLOROFORM.   Waste name:
                    U226.   Waste code:

                    BENZENE, METHYL- (OR) TOLUENE.   Waste name:
                    U220.   Waste code:

                    1,1,2,2-TETRACHLOROETHANE (OR) ETHANE, 1,1,2,2-TETRACHLORO-.   Waste name:
                    U209.   Waste code:

                    METHANOL (I) (OR) METHYL ALCOHOL (I).   Waste name:
                    U154.   Waste code:

                    MERCURY.   Waste name:
                    U151.   Waste code:

                    DIMETHYL SULFATE (OR) SULFURIC ACID, DIMETHYL ESTER.   Waste name:
                    U103.   Waste code:

                    1,2-BENZENEDICARBOXYLIC ACID, DIETHYL ESTER (OR) DIETHYL PHTHALATE.   Waste name:
                    U088.   Waste code:

                    METHANE, DICHLORO- (OR) METHYLENE CHLORIDE.   Waste name:
                    U080.   Waste code:

                    DICHLORODIFLUOROMETHANE (OR) METHANE, DICHLORODIFLUORO-.   Waste name:
                    U075.   Waste code:

                    2-PROPANONE (I) (OR) ACETONE (I).   Waste name:
                    U002.   Waste code:

                    EPINEPHRINE
                    1,2-BENZENEDIOL, 4-[1-HYDROXY-2-(METHYLAMINO)ETHYL]-, (R)- (OR).   Waste name:
                    P042.   Waste code:

                    CYANIDES (SOLUBLE CYANIDE SALTS), NOT OTHERWISE SPECIFIED.   Waste name:
                    P030.   Waste code:

                    THESE SPENT SOLVENTS AND SPENT SOLVENT MIXTURES.
                    LISTED IN F001, F002, OR F004; AND STILL BOTTOMS FROM THE RECOVERY OF
                    ONE OR MORE OF THE ABOVE NONHALOGENATED SOLVENTS OR THOSE SOLVENTS
                    CONTAINING, BEFORE USE, A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF
                    2-ETHOXYETHANOL, AND 2-NITROPROPANE; ALL SPENT SOLVENT MIXTURES/BLENDS
                    KETONE, CARBON DISULFIDE, ISOBUTANOL, PYRIDINE, BENZENE,
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: TOLUENE, METHYL ETHYL.   Waste name:
                    F005.   Waste code:

                    MIXTURES.
                    BOTTOMS FROM THE RECOVERY OF THESE SPENT SOLVENTS AND SPENT SOLVENT
                    MORE OF THOSE SOLVENTS LISTED IN F001, F002, F004, AND F005; AND STILL
                    SOLVENTS, AND A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF ONE OR
                    CONTAINING, BEFORE USE, ONE OR MORE OF THE ABOVE NONHALOGENATED
                    NONHALOGENATED SOLVENTS; AND ALL SPENT SOLVENT MIXTURES/BLENDS
                    MIXTURES/BLENDS CONTAINING, BEFORE USE, ONLY THE ABOVE SPENT
                    ALCOHOL, CYCLOHEXANONE, AND METHANOL; ALL SPENT SOLVENT
                    ACETATE, ETHYL BENZENE, ETHYL ETHER, METHYL ISOBUTYL KETONE, N-BUTYL
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: XYLENE, ACETONE, ETHYL.   Waste name:
                    F003.   Waste code:
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                    MIXTURES.
                    BOTTOMS FROM THE RECOVERY OF THESE SPENT SOLVENTS AND SPENT SOLVENT
                    MORE OF THOSE SOLVENTS LISTED IN F001, F002, F004, AND F005; AND STILL
                    SOLVENTS, AND A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF ONE OR
                    CONTAINING, BEFORE USE, ONE OR MORE OF THE ABOVE NONHALOGENATED
                    NONHALOGENATED SOLVENTS; AND ALL SPENT SOLVENT MIXTURES/BLENDS
                    MIXTURES/BLENDS CONTAINING, BEFORE USE, ONLY THE ABOVE SPENT
                    ALCOHOL, CYCLOHEXANONE, AND METHANOL; ALL SPENT SOLVENT
                    ACETATE, ETHYL BENZENE, ETHYL ETHER, METHYL ISOBUTYL KETONE, N-BUTYL
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: XYLENE, ACETONE, ETHYL.   Waste name:
                    F003.   Waste code:

                    TRICHLORETHYLENE.   Waste name:
                    D040.   Waste code:

                    METHYL ETHYL KETONE.   Waste name:
                    D035.   Waste code:

                    BENZENE.   Waste name:
                    D018.   Waste code:

                    LINDANE (1,2,3,4,5,6-HEXA-CHLOROCYCLOHEXANE, GAMMA ISOMER).   Waste name:
                    D013.   Waste code:

                    SILVER.   Waste name:
                    D011.   Waste code:

                    MERCURY.   Waste name:
                    D009.   Waste code:

                    LEAD.   Waste name:
                    D008.   Waste code:

                    CHROMIUM.   Waste name:
                    D007.   Waste code:

                    CADMIUM.   Waste name:
                    D006.   Waste code:

                    CORROSIVE WASTE.   Waste name:
                    D002.   Waste code:

                    IGNITABLE WASTE.   Waste name:
                    D001.   Waste code:

                    Large Quantity GeneratorClassification:
                    USPFO FOR KENTUCKYSite name:
                    09/24/2009Date form received by agency:

                    BENZENAMINE, 2-METHYL- (OR) O-TOLUIDINE.   Waste name:
                    U328.   Waste code:

                    BENZENE, DIMETHYL- (I,T) (OR) XYLENE (I).   Waste name:
                    U239.   Waste code:

                    1,1,2-TRICHLOROETHANE (OR) ETHANE, 1,1,2-TRICHLORO-.   Waste name:
                    U227.   Waste code:
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                    U239.   Waste code:

                    1,1,2-TRICHLOROETHANE (OR) ETHANE, 1,1,2-TRICHLORO-.   Waste name:
                    U227.   Waste code:

                    ETHANE, 1,1,1-TRICHLORO- (OR) METHYL CHLOROFORM.   Waste name:
                    U226.   Waste code:

                    BENZENE, METHYL- (OR) TOLUENE.   Waste name:
                    U220.   Waste code:

                    1,1,2,2-TETRACHLOROETHANE (OR) ETHANE, 1,1,2,2-TETRACHLORO-.   Waste name:
                    U209.   Waste code:

                    METHANOL (I) (OR) METHYL ALCOHOL (I).   Waste name:
                    U154.   Waste code:

                    MERCURY.   Waste name:
                    U151.   Waste code:

                    DIMETHYL SULFATE (OR) SULFURIC ACID, DIMETHYL ESTER.   Waste name:
                    U103.   Waste code:

                    1,2-BENZENEDICARBOXYLIC ACID, DIETHYL ESTER (OR) DIETHYL PHTHALATE.   Waste name:
                    U088.   Waste code:

                    METHANE, DICHLORO- (OR) METHYLENE CHLORIDE.   Waste name:
                    U080.   Waste code:

                    DICHLORODIFLUOROMETHANE (OR) METHANE, DICHLORODIFLUORO-.   Waste name:
                    U075.   Waste code:

                    2-PROPANONE (I) (OR) ACETONE (I).   Waste name:
                    U002.   Waste code:

                    POTASSIUM CYANIDE (OR) POTASSIUM CYANIDE K(CN).   Waste name:
                    P098.   Waste code:

                    EPINEPHRINE
                    1,2-BENZENEDIOL, 4-[1-HYDROXY-2-(METHYLAMINO)ETHYL]-, (R)- (OR).   Waste name:
                    P042.   Waste code:

                    S-[2-(ETHYLTHIO)ETHYL] ESTER
                    DISULFOTON (OR) PHOSPHORODITHIOIC ACID, O,O-DIETHYL.   Waste name:
                    P039.   Waste code:

                    CYANIDES (SOLUBLE CYANIDE SALTS), NOT OTHERWISE SPECIFIED.   Waste name:
                    P030.   Waste code:

                    THESE SPENT SOLVENTS AND SPENT SOLVENT MIXTURES.
                    LISTED IN F001, F002, OR F004; AND STILL BOTTOMS FROM THE RECOVERY OF
                    ONE OR MORE OF THE ABOVE NONHALOGENATED SOLVENTS OR THOSE SOLVENTS
                    CONTAINING, BEFORE USE, A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF
                    2-ETHOXYETHANOL, AND 2-NITROPROPANE; ALL SPENT SOLVENT MIXTURES/BLENDS
                    KETONE, CARBON DISULFIDE, ISOBUTANOL, PYRIDINE, BENZENE,
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: TOLUENE, METHYL ETHYL.   Waste name:
                    F005.   Waste code:
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                    ONE OR MORE OF THE ABOVE NONHALOGENATED SOLVENTS OR THOSE SOLVENTS
                    CONTAINING, BEFORE USE, A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF
                    2-ETHOXYETHANOL, AND 2-NITROPROPANE; ALL SPENT SOLVENT MIXTURES/BLENDS
                    KETONE, CARBON DISULFIDE, ISOBUTANOL, PYRIDINE, BENZENE,
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: TOLUENE, METHYL ETHYL.   Waste name:
                    F005.   Waste code:

                    MIXTURES.
                    BOTTOMS FROM THE RECOVERY OF THESE SPENT SOLVENTS AND SPENT SOLVENT
                    MORE OF THOSE SOLVENTS LISTED IN F001, F002, F004, AND F005; AND STILL
                    SOLVENTS, AND A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF ONE OR
                    CONTAINING, BEFORE USE, ONE OR MORE OF THE ABOVE NONHALOGENATED
                    NONHALOGENATED SOLVENTS; AND ALL SPENT SOLVENT MIXTURES/BLENDS
                    MIXTURES/BLENDS CONTAINING, BEFORE USE, ONLY THE ABOVE SPENT
                    ALCOHOL, CYCLOHEXANONE, AND METHANOL; ALL SPENT SOLVENT
                    ACETATE, ETHYL BENZENE, ETHYL ETHER, METHYL ISOBUTYL KETONE, N-BUTYL
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: XYLENE, ACETONE, ETHYL.   Waste name:
                    F003.   Waste code:

                    METHYL ETHYL KETONE.   Waste name:
                    D035.   Waste code:

                    BENZENE.   Waste name:
                    D018.   Waste code:

                    LINDANE (1,2,3,4,5,6-HEXA-CHLOROCYCLOHEXANE, GAMMA ISOMER).   Waste name:
                    D013.   Waste code:

                    SILVER.   Waste name:
                    D011.   Waste code:

                    MERCURY.   Waste name:
                    D009.   Waste code:

                    LEAD.   Waste name:
                    D008.   Waste code:

                    CHROMIUM.   Waste name:
                    D007.   Waste code:

                    CADMIUM.   Waste name:
                    D006.   Waste code:

                    CORROSIVE WASTE.   Waste name:
                    D002.   Waste code:

                    IGNITABLE WASTE.   Waste name:
                    D001.   Waste code:

                    Large Quantity GeneratorClassification:
                    USPFO FOR KENTUCKYSite name:
                    05/12/2009Date form received by agency:

                    BENZENAMINE, 2-METHYL- (OR) O-TOLUIDINE.   Waste name:
                    U328.   Waste code:

                    BENZENE, DIMETHYL- (I,T) (OR) XYLENE (I).   Waste name:
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                    09/25/2008Date form received by agency:

                    BENZENAMINE, 2-METHYL- (OR) O-TOLUIDINE.   Waste name:
                    U328.   Waste code:

                    BENZENE, DIMETHYL- (I,T) (OR) XYLENE (I).   Waste name:
                    U239.   Waste code:

                    1,1,2-TRICHLOROETHANE (OR) ETHANE, 1,1,2-TRICHLORO-.   Waste name:
                    U227.   Waste code:

                    ETHANE, 1,1,1-TRICHLORO- (OR) METHYL CHLOROFORM.   Waste name:
                    U226.   Waste code:

                    BENZENE, METHYL- (OR) TOLUENE.   Waste name:
                    U220.   Waste code:

                    1,1,2,2-TETRACHLOROETHANE (OR) ETHANE, 1,1,2,2-TETRACHLORO-.   Waste name:
                    U209.   Waste code:

                    METHANOL (I) (OR) METHYL ALCOHOL (I).   Waste name:
                    U154.   Waste code:

                    MERCURY.   Waste name:
                    U151.   Waste code:

                    DIMETHYL SULFATE (OR) SULFURIC ACID, DIMETHYL ESTER.   Waste name:
                    U103.   Waste code:

                    1,2-BENZENEDICARBOXYLIC ACID, DIETHYL ESTER (OR) DIETHYL PHTHALATE.   Waste name:
                    U088.   Waste code:

                    METHANE, DICHLORO- (OR) METHYLENE CHLORIDE.   Waste name:
                    U080.   Waste code:

                    DICHLORODIFLUOROMETHANE (OR) METHANE, DICHLORODIFLUORO-.   Waste name:
                    U075.   Waste code:

                    2-PROPANONE (I) (OR) ACETONE (I).   Waste name:
                    U002.   Waste code:

                    POTASSIUM CYANIDE (OR) POTASSIUM CYANIDE K(CN).   Waste name:
                    P098.   Waste code:

                    EPINEPHRINE
                    1,2-BENZENEDIOL, 4-[1-HYDROXY-2-(METHYLAMINO)ETHYL]-, (R)- (OR).   Waste name:
                    P042.   Waste code:

                    S-[2-(ETHYLTHIO)ETHYL] ESTER
                    DISULFOTON (OR) PHOSPHORODITHIOIC ACID, O,O-DIETHYL.   Waste name:
                    P039.   Waste code:

                    CYANIDES (SOLUBLE CYANIDE SALTS), NOT OTHERWISE SPECIFIED.   Waste name:
                    P030.   Waste code:

                    THESE SPENT SOLVENTS AND SPENT SOLVENT MIXTURES.
                    LISTED IN F001, F002, OR F004; AND STILL BOTTOMS FROM THE RECOVERY OF
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                    ONE OR MORE OF THE ABOVE NONHALOGENATED SOLVENTS OR THOSE SOLVENTS
                    CONTAINING, BEFORE USE, A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF
                    2-ETHOXYETHANOL, AND 2-NITROPROPANE; ALL SPENT SOLVENT MIXTURES/BLENDS
                    KETONE, CARBON DISULFIDE, ISOBUTANOL, PYRIDINE, BENZENE,
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: TOLUENE, METHYL ETHYL.   Waste name:
                    F005.   Waste code:

                    MIXTURES.
                    BOTTOMS FROM THE RECOVERY OF THESE SPENT SOLVENTS AND SPENT SOLVENT
                    MORE OF THOSE SOLVENTS LISTED IN F001, F002, F004, AND F005; AND STILL
                    SOLVENTS, AND A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF ONE OR
                    CONTAINING, BEFORE USE, ONE OR MORE OF THE ABOVE NONHALOGENATED
                    NONHALOGENATED SOLVENTS; AND ALL SPENT SOLVENT MIXTURES/BLENDS
                    MIXTURES/BLENDS CONTAINING, BEFORE USE, ONLY THE ABOVE SPENT
                    ALCOHOL, CYCLOHEXANONE, AND METHANOL; ALL SPENT SOLVENT
                    ACETATE, ETHYL BENZENE, ETHYL ETHER, METHYL ISOBUTYL KETONE, N-BUTYL
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: XYLENE, ACETONE, ETHYL.   Waste name:
                    F003.   Waste code:

                    METHYL ETHYL KETONE.   Waste name:
                    D035.   Waste code:

                    BENZENE.   Waste name:
                    D018.   Waste code:

                    LINDANE (1,2,3,4,5,6-HEXA-CHLOROCYCLOHEXANE, GAMMA ISOMER).   Waste name:
                    D013.   Waste code:

                    SILVER.   Waste name:
                    D011.   Waste code:

                    MERCURY.   Waste name:
                    D009.   Waste code:

                    LEAD.   Waste name:
                    D008.   Waste code:

                    CHROMIUM.   Waste name:
                    D007.   Waste code:

                    CADMIUM.   Waste name:
                    D006.   Waste code:

                    ARSENIC.   Waste name:
                    D004.   Waste code:

                    REACTIVE WASTE.   Waste name:
                    D003.   Waste code:

                    CORROSIVE WASTE.   Waste name:
                    D002.   Waste code:

                    IGNITABLE WASTE.   Waste name:
                    D001.   Waste code:

                    Small Quantity GeneratorClassification:
                    USPFO FOR KENTUCKYSite name:
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                    U328.   Waste code:

                    CARBARYL (OR) 1-NAPHTHALENOL, METHYLCARBAMATE.   Waste name:
                    U279.   Waste code:

                    BENZENE, DIMETHYL- (I,T) (OR) XYLENE (I).   Waste name:
                    U239.   Waste code:

                    1,1,2-TRICHLOROETHANE (OR) ETHANE, 1,1,2-TRICHLORO-.   Waste name:
                    U227.   Waste code:

                    ETHANE, 1,1,1-TRICHLORO- (OR) METHYL CHLOROFORM.   Waste name:
                    U226.   Waste code:

                    BENZENE, METHYL- (OR) TOLUENE.   Waste name:
                    U220.   Waste code:

                    1,1,2,2-TETRACHLOROETHANE (OR) ETHANE, 1,1,2,2-TETRACHLORO-.   Waste name:
                    U209.   Waste code:

                    METHANOL (I) (OR) METHYL ALCOHOL (I).   Waste name:
                    U154.   Waste code:

                    MERCURY.   Waste name:
                    U151.   Waste code:

                    DIMETHYL SULFATE (OR) SULFURIC ACID, DIMETHYL ESTER.   Waste name:
                    U103.   Waste code:

                    1,2-BENZENEDICARBOXYLIC ACID, DIETHYL ESTER (OR) DIETHYL PHTHALATE.   Waste name:
                    U088.   Waste code:

                    METHANE, DICHLORO- (OR) METHYLENE CHLORIDE.   Waste name:
                    U080.   Waste code:

                    DICHLORODIFLUOROMETHANE (OR) METHANE, DICHLORODIFLUORO-.   Waste name:
                    U075.   Waste code:

                    EPICHLOROHYDRIN (OR) OXIRANE, (CHLOROMETHYL)-.   Waste name:
                    U041.   Waste code:

                    2-PROPANONE (I) (OR) ACETONE (I).   Waste name:
                    U002.   Waste code:

                    POTASSIUM CYANIDE (OR) POTASSIUM CYANIDE K(CN).   Waste name:
                    P098.   Waste code:

                    EPINEPHRINE
                    1,2-BENZENEDIOL, 4-[1-HYDROXY-2-(METHYLAMINO)ETHYL]-, (R)- (OR).   Waste name:
                    P042.   Waste code:

                    S-[2-(ETHYLTHIO)ETHYL] ESTER
                    DISULFOTON (OR) PHOSPHORODITHIOIC ACID, O,O-DIETHYL.   Waste name:
                    P039.   Waste code:

                    THESE SPENT SOLVENTS AND SPENT SOLVENT MIXTURES.
                    LISTED IN F001, F002, OR F004; AND STILL BOTTOMS FROM THE RECOVERY OF
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                    MIXTURES.
                    BOTTOMS FROM THE RECOVERY OF THESE SPENT SOLVENTS AND SPENT SOLVENT
                    MORE OF THOSE SOLVENTS LISTED IN F001, F002, F004, AND F005; AND STILL
                    SOLVENTS, AND A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF ONE OR
                    CONTAINING, BEFORE USE, ONE OR MORE OF THE ABOVE NONHALOGENATED
                    NONHALOGENATED SOLVENTS; AND ALL SPENT SOLVENT MIXTURES/BLENDS
                    MIXTURES/BLENDS CONTAINING, BEFORE USE, ONLY THE ABOVE SPENT
                    ALCOHOL, CYCLOHEXANONE, AND METHANOL; ALL SPENT SOLVENT
                    ACETATE, ETHYL BENZENE, ETHYL ETHER, METHYL ISOBUTYL KETONE, N-BUTYL
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: XYLENE, ACETONE, ETHYL.   Waste name:
                    F003.   Waste code:

                    METHYL ETHYL KETONE.   Waste name:
                    D035.   Waste code:

                    BENZENE.   Waste name:
                    D018.   Waste code:

                    LINDANE (1,2,3,4,5,6-HEXA-CHLOROCYCLOHEXANE, GAMMA ISOMER).   Waste name:
                    D013.   Waste code:

                    SILVER.   Waste name:
                    D011.   Waste code:

                    MERCURY.   Waste name:
                    D009.   Waste code:

                    LEAD.   Waste name:
                    D008.   Waste code:

                    CHROMIUM.   Waste name:
                    D007.   Waste code:

                    CADMIUM.   Waste name:
                    D006.   Waste code:

                    BARIUM.   Waste name:
                    D005.   Waste code:

                    ARSENIC.   Waste name:
                    D004.   Waste code:

                    REACTIVE WASTE.   Waste name:
                    D003.   Waste code:

                    CORROSIVE WASTE.   Waste name:
                    D002.   Waste code:

                    IGNITABLE WASTE.   Waste name:
                    D001.   Waste code:

                    Small Quantity GeneratorClassification:
                    USPFO FOR KENTUCKYSite name:
                    10/15/2007Date form received by agency:

                    BENZENAMINE, 2-METHYL- (OR) O-TOLUIDINE.   Waste name:
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                    U239.   Waste code:

                    1,1,2-TRICHLOROETHANE (OR) ETHANE, 1,1,2-TRICHLORO-.   Waste name:
                    U227.   Waste code:

                    ETHANE, 1,1,1-TRICHLORO- (OR) METHYL CHLOROFORM.   Waste name:
                    U226.   Waste code:

                    BENZENE, METHYL- (OR) TOLUENE.   Waste name:
                    U220.   Waste code:

                    1,1,2,2-TETRACHLOROETHANE (OR) ETHANE, 1,1,2,2-TETRACHLORO-.   Waste name:
                    U209.   Waste code:

                    METHANOL (I) (OR) METHYL ALCOHOL (I).   Waste name:
                    U154.   Waste code:

                    MERCURY.   Waste name:
                    U151.   Waste code:

                    DIMETHYL SULFATE (OR) SULFURIC ACID, DIMETHYL ESTER.   Waste name:
                    U103.   Waste code:

                    1,2-BENZENEDICARBOXYLIC ACID, DIETHYL ESTER (OR) DIETHYL PHTHALATE.   Waste name:
                    U088.   Waste code:

                    METHANE, DICHLORO- (OR) METHYLENE CHLORIDE.   Waste name:
                    U080.   Waste code:

                    DICHLORODIFLUOROMETHANE (OR) METHANE, DICHLORODIFLUORO-.   Waste name:
                    U075.   Waste code:

                    EPICHLOROHYDRIN (OR) OXIRANE, (CHLOROMETHYL)-.   Waste name:
                    U041.   Waste code:

                    2-PROPANONE (I) (OR) ACETONE (I).   Waste name:
                    U002.   Waste code:

                    POTASSIUM CYANIDE (OR) POTASSIUM CYANIDE K(CN).   Waste name:
                    P098.   Waste code:

                    EPINEPHRINE
                    1,2-BENZENEDIOL, 4-[1-HYDROXY-2-(METHYLAMINO)ETHYL]-, (R)- (OR).   Waste name:
                    P042.   Waste code:

                    S-[2-(ETHYLTHIO)ETHYL] ESTER
                    DISULFOTON (OR) PHOSPHORODITHIOIC ACID, O,O-DIETHYL.   Waste name:
                    P039.   Waste code:

                    THESE SPENT SOLVENTS AND SPENT SOLVENT MIXTURES.
                    LISTED IN F001, F002, OR F004; AND STILL BOTTOMS FROM THE RECOVERY OF
                    ONE OR MORE OF THE ABOVE NONHALOGENATED SOLVENTS OR THOSE SOLVENTS
                    CONTAINING, BEFORE USE, A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF
                    2-ETHOXYETHANOL, AND 2-NITROPROPANE; ALL SPENT SOLVENT MIXTURES/BLENDS
                    KETONE, CARBON DISULFIDE, ISOBUTANOL, PYRIDINE, BENZENE,
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: TOLUENE, METHYL ETHYL.   Waste name:
                    F005.   Waste code:
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                    NONHALOGENATED SOLVENTS; AND ALL SPENT SOLVENT MIXTURES/BLENDS
                    MIXTURES/BLENDS CONTAINING, BEFORE USE, ONLY THE ABOVE SPENT
                    ALCOHOL, CYCLOHEXANONE, AND METHANOL; ALL SPENT SOLVENT
                    ACETATE, ETHYL BENZENE, ETHYL ETHER, METHYL ISOBUTYL KETONE, N-BUTYL
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: XYLENE, ACETONE, ETHYL.   Waste name:
                    F003.   Waste code:

                    METHYL ETHYL KETONE.   Waste name:
                    D035.   Waste code:

                    BENZENE.   Waste name:
                    D018.   Waste code:

                    LINDANE (1,2,3,4,5,6-HEXA-CHLOROCYCLOHEXANE, GAMMA ISOMER).   Waste name:
                    D013.   Waste code:

                    SILVER.   Waste name:
                    D011.   Waste code:

                    MERCURY.   Waste name:
                    D009.   Waste code:

                    LEAD.   Waste name:
                    D008.   Waste code:

                    CHROMIUM.   Waste name:
                    D007.   Waste code:

                    CADMIUM.   Waste name:
                    D006.   Waste code:

                    BARIUM.   Waste name:
                    D005.   Waste code:

                    ARSENIC.   Waste name:
                    D004.   Waste code:

                    REACTIVE WASTE.   Waste name:
                    D003.   Waste code:

                    CORROSIVE WASTE.   Waste name:
                    D002.   Waste code:

                    IGNITABLE WASTE.   Waste name:
                    D001.   Waste code:

                    Small Quantity GeneratorClassification:
                    USPFO FOR KENTUCKYSite name:
                    10/09/2006Date form received by agency:

                    BENZENAMINE, 2-METHYL- (OR) O-TOLUIDINE.   Waste name:
                    U328.   Waste code:

                    CARBARYL (OR) 1-NAPHTHALENOL, METHYLCARBAMATE.   Waste name:
                    U279.   Waste code:

                    BENZENE, DIMETHYL- (I,T) (OR) XYLENE (I).   Waste name:
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                    U226.   Waste code:

                    BENZENE, METHYL- (OR) TOLUENE.   Waste name:
                    U220.   Waste code:

                    1,1,2,2-TETRACHLOROETHANE (OR) ETHANE, 1,1,2,2-TETRACHLORO-.   Waste name:
                    U209.   Waste code:

                    METHANOL (I) (OR) METHYL ALCOHOL (I).   Waste name:
                    U154.   Waste code:

                    MERCURY.   Waste name:
                    U151.   Waste code:

                    DIMETHYL SULFATE (OR) SULFURIC ACID, DIMETHYL ESTER.   Waste name:
                    U103.   Waste code:

                    1,2-BENZENEDICARBOXYLIC ACID, DIETHYL ESTER (OR) DIETHYL PHTHALATE.   Waste name:
                    U088.   Waste code:

                    METHANE, DICHLORO- (OR) METHYLENE CHLORIDE.   Waste name:
                    U080.   Waste code:

                    DICHLORODIFLUOROMETHANE (OR) METHANE, DICHLORODIFLUORO-.   Waste name:
                    U075.   Waste code:

                    EPICHLOROHYDRIN (OR) OXIRANE, (CHLOROMETHYL)-.   Waste name:
                    U041.   Waste code:

                    2-PROPANONE (I) (OR) ACETONE (I).   Waste name:
                    U002.   Waste code:

                    POTASSIUM CYANIDE (OR) POTASSIUM CYANIDE K(CN).   Waste name:
                    P098.   Waste code:

                    EPINEPHRINE
                    1,2-BENZENEDIOL, 4-[1-HYDROXY-2-(METHYLAMINO)ETHYL]-, (R)- (OR).   Waste name:
                    P042.   Waste code:

                    S-[2-(ETHYLTHIO)ETHYL] ESTER
                    DISULFOTON (OR) PHOSPHORODITHIOIC ACID, O,O-DIETHYL.   Waste name:
                    P039.   Waste code:

                    THESE SPENT SOLVENTS AND SPENT SOLVENT MIXTURES.
                    LISTED IN F001, F002, OR F004; AND STILL BOTTOMS FROM THE RECOVERY OF
                    ONE OR MORE OF THE ABOVE NONHALOGENATED SOLVENTS OR THOSE SOLVENTS
                    CONTAINING, BEFORE USE, A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF
                    2-ETHOXYETHANOL, AND 2-NITROPROPANE; ALL SPENT SOLVENT MIXTURES/BLENDS
                    KETONE, CARBON DISULFIDE, ISOBUTANOL, PYRIDINE, BENZENE,
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: TOLUENE, METHYL ETHYL.   Waste name:
                    F005.   Waste code:

                    MIXTURES.
                    BOTTOMS FROM THE RECOVERY OF THESE SPENT SOLVENTS AND SPENT SOLVENT
                    MORE OF THOSE SOLVENTS LISTED IN F001, F002, F004, AND F005; AND STILL
                    SOLVENTS, AND A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF ONE OR
                    CONTAINING, BEFORE USE, ONE OR MORE OF THE ABOVE NONHALOGENATED
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                    METHYL ETHYL KETONE.   Waste name:
                    D035.   Waste code:

                    BENZENE.   Waste name:
                    D018.   Waste code:

                    LINDANE (1,2,3,4,5,6-HEXA-CHLOROCYCLOHEXANE, GAMMA ISOMER).   Waste name:
                    D013.   Waste code:

                    SILVER.   Waste name:
                    D011.   Waste code:

                    MERCURY.   Waste name:
                    D009.   Waste code:

                    LEAD.   Waste name:
                    D008.   Waste code:

                    CHROMIUM.   Waste name:
                    D007.   Waste code:

                    CADMIUM.   Waste name:
                    D006.   Waste code:

                    BARIUM.   Waste name:
                    D005.   Waste code:

                    ARSENIC.   Waste name:
                    D004.   Waste code:

                    REACTIVE WASTE.   Waste name:
                    D003.   Waste code:

                    CORROSIVE WASTE.   Waste name:
                    D002.   Waste code:

                    IGNITABLE WASTE.   Waste name:
                    D001.   Waste code:

                    Small Quantity GeneratorClassification:
                    USPFO FOR KENTUCKYSite name:
                    10/07/2005Date form received by agency:

                    BENZENAMINE, 2-METHYL- (OR) O-TOLUIDINE.   Waste name:
                    U328.   Waste code:

                    CARBARYL (OR) 1-NAPHTHALENOL, METHYLCARBAMATE.   Waste name:
                    U279.   Waste code:

                    BENZENE, DIMETHYL- (I,T) (OR) XYLENE (I).   Waste name:
                    U239.   Waste code:

                    1,1,2-TRICHLOROETHANE (OR) ETHANE, 1,1,2-TRICHLORO-.   Waste name:
                    U227.   Waste code:

                    ETHANE, 1,1,1-TRICHLORO- (OR) METHYL CHLOROFORM.   Waste name:
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                    U209.   Waste code:

                    METHANOL (I) (OR) METHYL ALCOHOL (I).   Waste name:
                    U154.   Waste code:

                    MERCURY.   Waste name:
                    U151.   Waste code:

                    DIMETHYL SULFATE (OR) SULFURIC ACID, DIMETHYL ESTER.   Waste name:
                    U103.   Waste code:

                    1,2-BENZENEDICARBOXYLIC ACID, DIETHYL ESTER (OR) DIETHYL PHTHALATE.   Waste name:
                    U088.   Waste code:

                    METHANE, DICHLORO- (OR) METHYLENE CHLORIDE.   Waste name:
                    U080.   Waste code:

                    DICHLORODIFLUOROMETHANE (OR) METHANE, DICHLORODIFLUORO-.   Waste name:
                    U075.   Waste code:

                    EPICHLOROHYDRIN (OR) OXIRANE, (CHLOROMETHYL)-.   Waste name:
                    U041.   Waste code:

                    2-PROPANONE (I) (OR) ACETONE (I).   Waste name:
                    U002.   Waste code:

                    POTASSIUM CYANIDE (OR) POTASSIUM CYANIDE K(CN).   Waste name:
                    P098.   Waste code:

                    EPINEPHRINE
                    1,2-BENZENEDIOL, 4-[1-HYDROXY-2-(METHYLAMINO)ETHYL]-, (R)- (OR).   Waste name:
                    P042.   Waste code:

                    S-[2-(ETHYLTHIO)ETHYL] ESTER
                    DISULFOTON (OR) PHOSPHORODITHIOIC ACID, O,O-DIETHYL.   Waste name:
                    P039.   Waste code:

                    THESE SPENT SOLVENTS AND SPENT SOLVENT MIXTURES.
                    LISTED IN F001, F002, OR F004; AND STILL BOTTOMS FROM THE RECOVERY OF
                    ONE OR MORE OF THE ABOVE NONHALOGENATED SOLVENTS OR THOSE SOLVENTS
                    CONTAINING, BEFORE USE, A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF
                    2-ETHOXYETHANOL, AND 2-NITROPROPANE; ALL SPENT SOLVENT MIXTURES/BLENDS
                    KETONE, CARBON DISULFIDE, ISOBUTANOL, PYRIDINE, BENZENE,
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: TOLUENE, METHYL ETHYL.   Waste name:
                    F005.   Waste code:

                    MIXTURES.
                    BOTTOMS FROM THE RECOVERY OF THESE SPENT SOLVENTS AND SPENT SOLVENT
                    MORE OF THOSE SOLVENTS LISTED IN F001, F002, F004, AND F005; AND STILL
                    SOLVENTS, AND A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF ONE OR
                    CONTAINING, BEFORE USE, ONE OR MORE OF THE ABOVE NONHALOGENATED
                    NONHALOGENATED SOLVENTS; AND ALL SPENT SOLVENT MIXTURES/BLENDS
                    MIXTURES/BLENDS CONTAINING, BEFORE USE, ONLY THE ABOVE SPENT
                    ALCOHOL, CYCLOHEXANONE, AND METHANOL; ALL SPENT SOLVENT
                    ACETATE, ETHYL BENZENE, ETHYL ETHER, METHYL ISOBUTYL KETONE, N-BUTYL
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: XYLENE, ACETONE, ETHYL.   Waste name:
                    F003.   Waste code:
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                    LINDANE (1,2,3,4,5,6-HEXA-CHLOROCYCLOHEXANE, GAMMA ISOMER).   Waste name:
                    D013.   Waste code:

                    SILVER.   Waste name:
                    D011.   Waste code:

                    MERCURY.   Waste name:
                    D009.   Waste code:

                    LEAD.   Waste name:
                    D008.   Waste code:

                    CHROMIUM.   Waste name:
                    D007.   Waste code:

                    CADMIUM.   Waste name:
                    D006.   Waste code:

                    BARIUM.   Waste name:
                    D005.   Waste code:

                    ARSENIC.   Waste name:
                    D004.   Waste code:

                    REACTIVE WASTE.   Waste name:
                    D003.   Waste code:

                    CORROSIVE WASTE.   Waste name:
                    D002.   Waste code:

                    IGNITABLE WASTE.   Waste name:
                    D001.   Waste code:

                    Small Quantity GeneratorClassification:
                    USPFO FOR KENTUCKYSite name:
                    09/21/2004Date form received by agency:

                    BENZENAMINE, 2-METHYL- (OR) O-TOLUIDINE.   Waste name:
                    U328.   Waste code:

                    CARBARYL (OR) 1-NAPHTHALENOL, METHYLCARBAMATE.   Waste name:
                    U279.   Waste code:

                    BENZENE, DIMETHYL- (I,T) (OR) XYLENE (I).   Waste name:
                    U239.   Waste code:

                    1,1,2-TRICHLOROETHANE (OR) ETHANE, 1,1,2-TRICHLORO-.   Waste name:
                    U227.   Waste code:

                    ETHANE, 1,1,1-TRICHLORO- (OR) METHYL CHLOROFORM.   Waste name:
                    U226.   Waste code:

                    BENZENE, METHYL- (OR) TOLUENE.   Waste name:
                    U220.   Waste code:

                    1,1,2,2-TETRACHLOROETHANE (OR) ETHANE, 1,1,2,2-TETRACHLORO-.   Waste name:
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                    U151.   Waste code:

                    DIMETHYL SULFATE (OR) SULFURIC ACID, DIMETHYL ESTER.   Waste name:
                    U103.   Waste code:

                    1,2-BENZENEDICARBOXYLIC ACID, DIETHYL ESTER (OR) DIETHYL PHTHALATE.   Waste name:
                    U088.   Waste code:

                    METHANE, DICHLORO- (OR) METHYLENE CHLORIDE.   Waste name:
                    U080.   Waste code:

                    DICHLORODIFLUOROMETHANE (OR) METHANE, DICHLORODIFLUORO-.   Waste name:
                    U075.   Waste code:

                    EPICHLOROHYDRIN (OR) OXIRANE, (CHLOROMETHYL)-.   Waste name:
                    U041.   Waste code:

                    2-PROPANONE (I) (OR) ACETONE (I).   Waste name:
                    U002.   Waste code:

                    POTASSIUM CYANIDE (OR) POTASSIUM CYANIDE K(CN).   Waste name:
                    P098.   Waste code:

                    EPINEPHRINE
                    1,2-BENZENEDIOL, 4-[1-HYDROXY-2-(METHYLAMINO)ETHYL]-, (R)- (OR).   Waste name:
                    P042.   Waste code:

                    S-[2-(ETHYLTHIO)ETHYL] ESTER
                    DISULFOTON (OR) PHOSPHORODITHIOIC ACID, O,O-DIETHYL.   Waste name:
                    P039.   Waste code:

                    THESE SPENT SOLVENTS AND SPENT SOLVENT MIXTURES.
                    LISTED IN F001, F002, OR F004; AND STILL BOTTOMS FROM THE RECOVERY OF
                    ONE OR MORE OF THE ABOVE NONHALOGENATED SOLVENTS OR THOSE SOLVENTS
                    CONTAINING, BEFORE USE, A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF
                    2-ETHOXYETHANOL, AND 2-NITROPROPANE; ALL SPENT SOLVENT MIXTURES/BLENDS
                    KETONE, CARBON DISULFIDE, ISOBUTANOL, PYRIDINE, BENZENE,
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: TOLUENE, METHYL ETHYL.   Waste name:
                    F005.   Waste code:

                    MIXTURES.
                    BOTTOMS FROM THE RECOVERY OF THESE SPENT SOLVENTS AND SPENT SOLVENT
                    MORE OF THOSE SOLVENTS LISTED IN F001, F002, F004, AND F005; AND STILL
                    SOLVENTS, AND A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF ONE OR
                    CONTAINING, BEFORE USE, ONE OR MORE OF THE ABOVE NONHALOGENATED
                    NONHALOGENATED SOLVENTS; AND ALL SPENT SOLVENT MIXTURES/BLENDS
                    MIXTURES/BLENDS CONTAINING, BEFORE USE, ONLY THE ABOVE SPENT
                    ALCOHOL, CYCLOHEXANONE, AND METHANOL; ALL SPENT SOLVENT
                    ACETATE, ETHYL BENZENE, ETHYL ETHER, METHYL ISOBUTYL KETONE, N-BUTYL
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: XYLENE, ACETONE, ETHYL.   Waste name:
                    F003.   Waste code:

                    METHYL ETHYL KETONE.   Waste name:
                    D035.   Waste code:

                    BENZENE.   Waste name:
                    D018.   Waste code:
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                    MERCURY.   Waste name:
                    D009.   Waste code:

                    LEAD.   Waste name:
                    D008.   Waste code:

                    CHROMIUM.   Waste name:
                    D007.   Waste code:

                    CADMIUM.   Waste name:
                    D006.   Waste code:

                    BARIUM.   Waste name:
                    D005.   Waste code:

                    ARSENIC.   Waste name:
                    D004.   Waste code:

                    REACTIVE WASTE.   Waste name:
                    D003.   Waste code:

                    CORROSIVE WASTE.   Waste name:
                    D002.   Waste code:

                    IGNITABLE WASTE.   Waste name:
                    D001.   Waste code:

                    Small Quantity GeneratorClassification:
                    USPFO FOR KENTUCKYSite name:
                    10/02/2003Date form received by agency:

                    BENZENAMINE, 2-METHYL- (OR) O-TOLUIDINE.   Waste name:
                    U328.   Waste code:

                    CARBARYL (OR) 1-NAPHTHALENOL, METHYLCARBAMATE.   Waste name:
                    U279.   Waste code:

                    BENZENE, DIMETHYL- (I,T) (OR) XYLENE (I).   Waste name:
                    U239.   Waste code:

                    1,1,2-TRICHLOROETHANE (OR) ETHANE, 1,1,2-TRICHLORO-.   Waste name:
                    U227.   Waste code:

                    ETHANE, 1,1,1-TRICHLORO- (OR) METHYL CHLOROFORM.   Waste name:
                    U226.   Waste code:

                    BENZENE, METHYL- (OR) TOLUENE.   Waste name:
                    U220.   Waste code:

                    1,1,2,2-TETRACHLOROETHANE (OR) ETHANE, 1,1,2,2-TETRACHLORO-.   Waste name:
                    U209.   Waste code:

                    METHANOL (I) (OR) METHYL ALCOHOL (I).   Waste name:
                    U154.   Waste code:

                    MERCURY.   Waste name:
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                    U088.   Waste code:

                    METHANE, DICHLORO- (OR) METHYLENE CHLORIDE.   Waste name:
                    U080.   Waste code:

                    DICHLORODIFLUOROMETHANE (OR) METHANE, DICHLORODIFLUORO-.   Waste name:
                    U075.   Waste code:

                    EPICHLOROHYDRIN (OR) OXIRANE, (CHLOROMETHYL)-.   Waste name:
                    U041.   Waste code:

                    2-PROPANONE (I) (OR) ACETONE (I).   Waste name:
                    U002.   Waste code:

                    POTASSIUM CYANIDE (OR) POTASSIUM CYANIDE K(CN).   Waste name:
                    P098.   Waste code:

                    EPINEPHRINE
                    1,2-BENZENEDIOL, 4-[1-HYDROXY-2-(METHYLAMINO)ETHYL]-, (R)- (OR).   Waste name:
                    P042.   Waste code:

                    S-[2-(ETHYLTHIO)ETHYL] ESTER
                    DISULFOTON (OR) PHOSPHORODITHIOIC ACID, O,O-DIETHYL.   Waste name:
                    P039.   Waste code:

                    THESE SPENT SOLVENTS AND SPENT SOLVENT MIXTURES.
                    LISTED IN F001, F002, OR F004; AND STILL BOTTOMS FROM THE RECOVERY OF
                    ONE OR MORE OF THE ABOVE NONHALOGENATED SOLVENTS OR THOSE SOLVENTS
                    CONTAINING, BEFORE USE, A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF
                    2-ETHOXYETHANOL, AND 2-NITROPROPANE; ALL SPENT SOLVENT MIXTURES/BLENDS
                    KETONE, CARBON DISULFIDE, ISOBUTANOL, PYRIDINE, BENZENE,
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: TOLUENE, METHYL ETHYL.   Waste name:
                    F005.   Waste code:

                    MIXTURES.
                    BOTTOMS FROM THE RECOVERY OF THESE SPENT SOLVENTS AND SPENT SOLVENT
                    MORE OF THOSE SOLVENTS LISTED IN F001, F002, F004, AND F005; AND STILL
                    SOLVENTS, AND A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF ONE OR
                    CONTAINING, BEFORE USE, ONE OR MORE OF THE ABOVE NONHALOGENATED
                    NONHALOGENATED SOLVENTS; AND ALL SPENT SOLVENT MIXTURES/BLENDS
                    MIXTURES/BLENDS CONTAINING, BEFORE USE, ONLY THE ABOVE SPENT
                    ALCOHOL, CYCLOHEXANONE, AND METHANOL; ALL SPENT SOLVENT
                    ACETATE, ETHYL BENZENE, ETHYL ETHER, METHYL ISOBUTYL KETONE, N-BUTYL
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: XYLENE, ACETONE, ETHYL.   Waste name:
                    F003.   Waste code:

                    METHYL ETHYL KETONE.   Waste name:
                    D035.   Waste code:

                    BENZENE.   Waste name:
                    D018.   Waste code:

                    LINDANE (1,2,3,4,5,6-HEXA-CHLOROCYCLOHEXANE, GAMMA ISOMER).   Waste name:
                    D013.   Waste code:

                    SILVER.   Waste name:
                    D011.   Waste code:
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                    IGNITABLE WASTE.   Waste name:
                    D001.   Waste code:

                    Large Quantity GeneratorClassification:
                    USPFO FOR KENTUCKYSite name:
                    10/09/2002Date form received by agency:

                    BENZENAMINE, 2-METHYL- (OR) O-TOLUIDINE.   Waste name:
                    U328.   Waste code:

                    1,2-BENZENEDICARBOXYLIC ACID, DIETHYL ESTER (OR) DIETHYL PHTHALATE.   Waste name:
                    U088.   Waste code:

                    METHYL ETHYL KETONE.   Waste name:
                    D035.   Waste code:

                    LEAD.   Waste name:
                    D008.   Waste code:

                    IGNITABLE WASTE.   Waste name:
                    D001.   Waste code:

                    Small Quantity GeneratorClassification:
                    USPFO FOR KENTUCKYSite name:
                    10/09/2002Date form received by agency:

                    BENZENAMINE, 2-METHYL- (OR) O-TOLUIDINE.   Waste name:
                    U328.   Waste code:

                    CARBARYL (OR) 1-NAPHTHALENOL, METHYLCARBAMATE.   Waste name:
                    U279.   Waste code:

                    BENZENE, DIMETHYL- (I,T) (OR) XYLENE (I).   Waste name:
                    U239.   Waste code:

                    1,1,2-TRICHLOROETHANE (OR) ETHANE, 1,1,2-TRICHLORO-.   Waste name:
                    U227.   Waste code:

                    ETHANE, 1,1,1-TRICHLORO- (OR) METHYL CHLOROFORM.   Waste name:
                    U226.   Waste code:

                    BENZENE, METHYL- (OR) TOLUENE.   Waste name:
                    U220.   Waste code:

                    1,1,2,2-TETRACHLOROETHANE (OR) ETHANE, 1,1,2,2-TETRACHLORO-.   Waste name:
                    U209.   Waste code:

                    METHANOL (I) (OR) METHYL ALCOHOL (I).   Waste name:
                    U154.   Waste code:

                    MERCURY.   Waste name:
                    U151.   Waste code:

                    DIMETHYL SULFATE (OR) SULFURIC ACID, DIMETHYL ESTER.   Waste name:
                    U103.   Waste code:

                    1,2-BENZENEDICARBOXYLIC ACID, DIETHYL ESTER (OR) DIETHYL PHTHALATE.   Waste name:
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                    1,2-BENZENEDICARBOXYLIC ACID, DIETHYL ESTER (OR) DIETHYL PHTHALATE.   Waste name:
                    U088.   Waste code:

                    DICHLORODIFLUOROMETHANE (OR) METHANE, DICHLORODIFLUORO-.   Waste name:
                    U075.   Waste code:

                    2-PROPANONE (I) (OR) ACETONE (I).   Waste name:
                    U002.   Waste code:

                    EPINEPHRINE
                    1,2-BENZENEDIOL, 4-[1-HYDROXY-2-(METHYLAMINO)ETHYL]-, (R)- (OR).   Waste name:
                    P042.   Waste code:

                    CYANIDES (SOLUBLE CYANIDE SALTS), NOT OTHERWISE SPECIFIED.   Waste name:
                    P030.   Waste code:

                    THESE SPENT SOLVENTS AND SPENT SOLVENT MIXTURES.
                    LISTED IN F001, F002, OR F004; AND STILL BOTTOMS FROM THE RECOVERY OF
                    ONE OR MORE OF THE ABOVE NONHALOGENATED SOLVENTS OR THOSE SOLVENTS
                    CONTAINING, BEFORE USE, A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF
                    2-ETHOXYETHANOL, AND 2-NITROPROPANE; ALL SPENT SOLVENT MIXTURES/BLENDS
                    KETONE, CARBON DISULFIDE, ISOBUTANOL, PYRIDINE, BENZENE,
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: TOLUENE, METHYL ETHYL.   Waste name:
                    F005.   Waste code:

                    MIXTURES.
                    BOTTOMS FROM THE RECOVERY OF THESE SPENT SOLVENTS AND SPENT SOLVENT
                    MORE OF THOSE SOLVENTS LISTED IN F001, F002, F004, AND F005; AND STILL
                    SOLVENTS, AND A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF ONE OR
                    CONTAINING, BEFORE USE, ONE OR MORE OF THE ABOVE NONHALOGENATED
                    NONHALOGENATED SOLVENTS; AND ALL SPENT SOLVENT MIXTURES/BLENDS
                    MIXTURES/BLENDS CONTAINING, BEFORE USE, ONLY THE ABOVE SPENT
                    ALCOHOL, CYCLOHEXANONE, AND METHANOL; ALL SPENT SOLVENT
                    ACETATE, ETHYL BENZENE, ETHYL ETHER, METHYL ISOBUTYL KETONE, N-BUTYL
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: XYLENE, ACETONE, ETHYL.   Waste name:
                    F003.   Waste code:

                    METHYL ETHYL KETONE.   Waste name:
                    D035.   Waste code:

                    LINDANE (1,2,3,4,5,6-HEXA-CHLOROCYCLOHEXANE, GAMMA ISOMER).   Waste name:
                    D013.   Waste code:

                    SILVER.   Waste name:
                    D011.   Waste code:

                    MERCURY.   Waste name:
                    D009.   Waste code:

                    LEAD.   Waste name:
                    D008.   Waste code:

                    CHROMIUM.   Waste name:
                    D007.   Waste code:

                    CADMIUM.   Waste name:
                    D006.   Waste code:
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                    D021.   Waste code:

                    BENZENE.   Waste name:
                    D018.   Waste code:

                    LINDANE (1,2,3,4,5,6-HEXA-CHLOROCYCLOHEXANE, GAMMA ISOMER).   Waste name:
                    D013.   Waste code:

                    SILVER.   Waste name:
                    D011.   Waste code:

                    MERCURY.   Waste name:
                    D009.   Waste code:

                    LEAD.   Waste name:
                    D008.   Waste code:

                    CHROMIUM.   Waste name:
                    D007.   Waste code:

                    CADMIUM.   Waste name:
                    D006.   Waste code:

                    Small Quantity GeneratorClassification:
                    USPFO FOR KENTUCKYSite name:
                    12/14/2001Date form received by agency:

                    Large Quantity GeneratorClassification:
                    USP&FO FOR KYSite name:
                    07/11/2002Date form received by agency:

                    BENZENAMINE, 2-METHYL- (OR) O-TOLUIDINE.   Waste name:
                    U328.   Waste code:

                    BENZENE, DIMETHYL- (I,T) (OR) XYLENE (I).   Waste name:
                    U239.   Waste code:

                    1,1,2-TRICHLOROETHANE (OR) ETHANE, 1,1,2-TRICHLORO-.   Waste name:
                    U227.   Waste code:

                    ETHANE, 1,1,1-TRICHLORO- (OR) METHYL CHLOROFORM.   Waste name:
                    U226.   Waste code:

                    BENZENE, METHYL- (OR) TOLUENE.   Waste name:
                    U220.   Waste code:

                    1,1,2,2-TETRACHLOROETHANE (OR) ETHANE, 1,1,2,2-TETRACHLORO-.   Waste name:
                    U209.   Waste code:

                    METHANOL (I) (OR) METHYL ALCOHOL (I).   Waste name:
                    U154.   Waste code:

                    MERCURY.   Waste name:
                    U151.   Waste code:

                    DIMETHYL SULFATE (OR) SULFURIC ACID, DIMETHYL ESTER.   Waste name:
                    U103.   Waste code:
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                    U075.   Waste code:

                    2-PROPANONE (I) (OR) ACETONE (I).   Waste name:
                    U002.   Waste code:

                    EPINEPHRINE
                    1,2-BENZENEDIOL, 4-[1-HYDROXY-2-(METHYLAMINO)ETHYL]-, (R)- (OR).   Waste name:
                    P042.   Waste code:

                    CYANIDES (SOLUBLE CYANIDE SALTS), NOT OTHERWISE SPECIFIED.   Waste name:
                    P030.   Waste code:

                    THESE SPENT SOLVENTS AND SPENT SOLVENT MIXTURES.
                    LISTED IN F001, F002, OR F004; AND STILL BOTTOMS FROM THE RECOVERY OF
                    ONE OR MORE OF THE ABOVE NONHALOGENATED SOLVENTS OR THOSE SOLVENTS
                    CONTAINING, BEFORE USE, A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF
                    2-ETHOXYETHANOL, AND 2-NITROPROPANE; ALL SPENT SOLVENT MIXTURES/BLENDS
                    KETONE, CARBON DISULFIDE, ISOBUTANOL, PYRIDINE, BENZENE,
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: TOLUENE, METHYL ETHYL.   Waste name:
                    F005.   Waste code:

                    MIXTURES.
                    BOTTOMS FROM THE RECOVERY OF THESE SPENT SOLVENTS AND SPENT SOLVENT
                    MORE OF THOSE SOLVENTS LISTED IN F001, F002, F004, AND F005; AND STILL
                    SOLVENTS, AND A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF ONE OR
                    CONTAINING, BEFORE USE, ONE OR MORE OF THE ABOVE NONHALOGENATED
                    NONHALOGENATED SOLVENTS; AND ALL SPENT SOLVENT MIXTURES/BLENDS
                    MIXTURES/BLENDS CONTAINING, BEFORE USE, ONLY THE ABOVE SPENT
                    ALCOHOL, CYCLOHEXANONE, AND METHANOL; ALL SPENT SOLVENT
                    ACETATE, ETHYL BENZENE, ETHYL ETHER, METHYL ISOBUTYL KETONE, N-BUTYL
                    THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: XYLENE, ACETONE, ETHYL.   Waste name:
                    F003.   Waste code:

                    SPENT SOLVENT MIXTURES.
                    F005; AND STILL BOTTOMS FROM THE RECOVERY OF THESE SPENT SOLVENTS AND
                    ABOVE HALOGENATED SOLVENTS OR THOSE SOLVENTS LISTED IN F001, F004, AND
                    USE, A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF ONE OR MORE OF THE
                    TRICHLOROETHANE; ALL SPENT SOLVENT MIXTURES/BLENDS CONTAINING, BEFORE
                    ORTHO-DICHLOROBENZENE, TRICHLOROFLUOROMETHANE, AND 1,1,2,
                    CHLOROBENZENE, 1,1,2-TRICHLORO-1,2,2-TRIFLUOROETHANE,
                    METHYLENE CHLORIDE, TRICHLOROETHYLENE, 1,1,1-TRICHLOROETHANE,
                    THE FOLLOWING SPENT HALOGENATED SOLVENTS: TETRACHLOROETHYLENE,.   Waste name:
                    F002.   Waste code:

                    TRICHLORETHYLENE.   Waste name:
                    D040.   Waste code:

                    TETRACHLOROETHYLENE.   Waste name:
                    D039.   Waste code:

                    METHYL ETHYL KETONE.   Waste name:
                    D035.   Waste code:

                    1,4-DICHLOROBENZENE.   Waste name:
                    D027.   Waste code:

                    CHLOROBENZENE.   Waste name:
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                    Large Quantity GeneratorClassification:
                    USPFO FOR KENTUCKYSite name:
                    03/01/1996Date form received by agency:

                    Large Quantity GeneratorClassification:
                    USPFO FOR KENTUCKYSite name:
                    03/01/1998Date form received by agency:

                    Large Quantity GeneratorClassification:
                    USPFO FOR KENTUCKYSite name:
                    12/09/1999Date form received by agency:

                    Large Quantity GeneratorClassification:
                    USPFO FOR KENTUCKYSite name:
                    10/06/2000Date form received by agency:

                    Large Quantity GeneratorClassification:
                    USPFO FOR KENTUCKYSite name:
                    11/03/2000Date form received by agency:

                    Large Quantity GeneratorClassification:
                    USP&FO FOR KYSite name:
                    11/27/2000Date form received by agency:

                    Large Quantity GeneratorClassification:
                    USPFO FOR KENTUCKYSite name:
                    11/27/2001Date form received by agency:

                    Large Quantity GeneratorClassification:
                    USPFO FOR KENTUCKYSite name:
                    12/10/2001Date form received by agency:

                    BENZENE, DIMETHYL- (I,T) (OR) XYLENE (I).   Waste name:
                    U239.   Waste code:

                    1,1,2-TRICHLOROETHANE (OR) ETHANE, 1,1,2-TRICHLORO-.   Waste name:
                    U227.   Waste code:

                    ETHANE, 1,1,1-TRICHLORO- (OR) METHYL CHLOROFORM.   Waste name:
                    U226.   Waste code:

                    BENZENE, METHYL- (OR) TOLUENE.   Waste name:
                    U220.   Waste code:

                    METHANOL (I) (OR) METHYL ALCOHOL (I).   Waste name:
                    U154.   Waste code:

                    MERCURY.   Waste name:
                    U151.   Waste code:

                    DIMETHYL SULFATE (OR) SULFURIC ACID, DIMETHYL ESTER.   Waste name:
                    U103.   Waste code:

                    METHANE, DICHLORO- (OR) METHYLENE CHLORIDE.   Waste name:
                    U080.   Waste code:

                    DICHLORODIFLUOROMETHANE (OR) METHANE, DICHLORODIFLUORO-.   Waste name:
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                    Generators - GeneralArea of violation:
                    SS - krs 224.46-580Regulation violated:

                    Not reported    Paid penalty amount:
                    Not reported    Final penalty amount:
                    Not reported    Proposed penalty amount:
                    State    Enforcement lead agency:
                    Not reported    Enf. disp. status date:
                    Not reported    Enf. disposition status:
                    03/12/2002    Enforcement action date:
                    WRITTEN INFORMAL    Enforcement action:
                    StateViolation lead agency:
                    03/14/2002Date achieved compliance:
                    03/12/2002Date violation determined:
                    Generators - Pre-transportArea of violation:
                    SR - 35:180 5Regulation violated:

                    Not reported    Paid penalty amount:
                    Not reported    Final penalty amount:
                    Not reported    Proposed penalty amount:
                    State    Enforcement lead agency:
                    Not reported    Enf. disp. status date:
                    Not reported    Enf. disposition status:
                    10/06/2010    Enforcement action date:
                    WRITTEN INFORMAL    Enforcement action:
                    StateViolation lead agency:
                    10/15/2010Date achieved compliance:
                    09/28/2010Date violation determined:
                    Generators - Records/ReportingArea of violation:
                    Not reportedRegulation violated:

                    Not reported    Paid penalty amount:
                    Not reported    Final penalty amount:
                    Not reported    Proposed penalty amount:
                    State    Enforcement lead agency:
                    Not reported    Enf. disp. status date:
                    Not reported    Enf. disposition status:
                    10/06/2010    Enforcement action date:
                    WRITTEN INFORMAL    Enforcement action:
                    StateViolation lead agency:
                    10/15/2010Date achieved compliance:
                    09/28/2010Date violation determined:
                    State Statute or RegulationArea of violation:
                    Not reportedRegulation violated:

Facility Has Received Notices of Violations:

                    Large Quantity GeneratorClassification:
                    USPFO FOR KENTUCKYSite name:
                    03/01/1990Date form received by agency:

                    Large Quantity GeneratorClassification:
                    USPFO FOR KENTUCKYSite name:
                    03/01/1992Date form received by agency:

                    Large Quantity GeneratorClassification:
                    USPFO FOR KENTUCKYSite name:
                    03/01/1994Date form received by agency:
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                    03/27/1991Date violation determined:
                    Generators - Pre-transportArea of violation:
                    SR - 401 KAR 32:030 SEC 5Regulation violated:

                    Not reported    Paid penalty amount:
                    Not reported    Final penalty amount:
                    Not reported    Proposed penalty amount:
                    State    Enforcement lead agency:
                    Not reported    Enf. disp. status date:
                    Not reported    Enf. disposition status:
                    03/27/1991    Enforcement action date:
                    WRITTEN INFORMAL    Enforcement action:
                    StateViolation lead agency:
                    05/20/1991Date achieved compliance:
                    03/27/1991Date violation determined:
                    Generators - GeneralArea of violation:
                    SR - 401 KAR 32:010 SEC 3Regulation violated:

                    Not reported    Paid penalty amount:
                    Not reported    Final penalty amount:
                    Not reported    Proposed penalty amount:
                    State    Enforcement lead agency:
                    Not reported    Enf. disp. status date:
                    Not reported    Enf. disposition status:
                    03/27/1991    Enforcement action date:
                    WRITTEN INFORMAL    Enforcement action:
                    StateViolation lead agency:
                    03/27/1991Date achieved compliance:
                    03/27/1991Date violation determined:
                    Generators - Pre-transportArea of violation:
                    SR - 401 KAR 32:040 SEC 2Regulation violated:

                    Not reported    Paid penalty amount:
                    Not reported    Final penalty amount:
                    Not reported    Proposed penalty amount:
                    State    Enforcement lead agency:
                    Not reported    Enf. disp. status date:
                    Not reported    Enf. disposition status:
                    05/06/1992    Enforcement action date:
                    WRITTEN INFORMAL    Enforcement action:
                    StateViolation lead agency:
                    05/14/1992Date achieved compliance:
                    05/06/1992Date violation determined:
                    Generators - Pre-transportArea of violation:
                    SR - 32:030, sec 5Regulation violated:

                    Not reported    Paid penalty amount:
                    Not reported    Final penalty amount:
                    Not reported    Proposed penalty amount:
                    State    Enforcement lead agency:
                    Not reported    Enf. disp. status date:
                    Not reported    Enf. disposition status:
                    04/01/1993    Enforcement action date:
                    WRITTEN INFORMAL    Enforcement action:
                    StateViolation lead agency:
                    07/02/1993Date achieved compliance:
                    03/29/1993Date violation determined:
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                    03/15/1994Date achieved compliance:
                    01/30/1991Date violation determined:
                    Generators - GeneralArea of violation:
                    SS - KRS 224.46-580Regulation violated:

                    Not reported    Paid penalty amount:
                    Not reported    Final penalty amount:
                    Not reported    Proposed penalty amount:
                    Not reported    Enforcement lead agency:
                    Not reported    Enf. disp. status date:
                    Not reported    Enf. disposition status:
                    Not reported    Enforcement action date:
                    Not reported    Enforcement action:
                    StateViolation lead agency:
                    03/15/1994Date achieved compliance:
                    01/30/1991Date violation determined:
                    Generators - GeneralArea of violation:
                    SS - KRS 224.46-580Regulation violated:

                    Not reported    Paid penalty amount:
                    Not reported    Final penalty amount:
                    Not reported    Proposed penalty amount:
                    State    Enforcement lead agency:
                    Not reported    Enf. disp. status date:
                    Not reported    Enf. disposition status:
                    05/15/1991    Enforcement action date:
                    WRITTEN INFORMAL    Enforcement action:
                    StateViolation lead agency:
                    03/15/1994Date achieved compliance:
                    01/30/1991Date violation determined:
                    Generators - GeneralArea of violation:
                    SS - KRS 224.46-580Regulation violated:

                    Not reported    Paid penalty amount:
                    Not reported    Final penalty amount:
                    Not reported    Proposed penalty amount:
                    State    Enforcement lead agency:
                    Not reported    Enf. disp. status date:
                    Not reported    Enf. disposition status:
                    05/15/1991    Enforcement action date:
                    FINAL 3008(A) COMPLIANCE ORDER    Enforcement action:
                    StateViolation lead agency:
                    03/15/1994Date achieved compliance:
                    01/30/1991Date violation determined:
                    Generators - GeneralArea of violation:
                    SS - KRS 224.46-580Regulation violated:

                    Not reported    Paid penalty amount:
                    Not reported    Final penalty amount:
                    Not reported    Proposed penalty amount:
                    State    Enforcement lead agency:
                    Not reported    Enf. disp. status date:
                    Not reported    Enf. disposition status:
                    03/27/1991    Enforcement action date:
                    WRITTEN INFORMAL    Enforcement action:
                    StateViolation lead agency:
                    03/27/1991Date achieved compliance:
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                    03/14/2002Date achieved compliance:
                    Generators - Pre-transportArea of violation:
                    COMPLIANCE EVALUATION INSPECTION ON-SITEEvaluation:
                    03/12/2002Evaluation date:

                    StateEvaluation lead agency:
                    Not reportedDate achieved compliance:
                    Not reportedArea of violation:
                    NON-FINANCIAL RECORD REVIEWEvaluation:
                    05/04/2010Evaluation date:

                    StateEvaluation lead agency:
                    10/15/2010Date achieved compliance:
                    State Statute or RegulationArea of violation:
                    COMPLIANCE EVALUATION INSPECTION ON-SITEEvaluation:
                    09/28/2010Evaluation date:

                    StateEvaluation lead agency:
                    10/15/2010Date achieved compliance:
                    Generators - Records/ReportingArea of violation:
                    COMPLIANCE EVALUATION INSPECTION ON-SITEEvaluation:
                    09/28/2010Evaluation date:

                    StateEvaluation lead agency:
                    10/15/2010Date achieved compliance:
                    State Statute or RegulationArea of violation:
                    FOLLOW-UP INSPECTIONEvaluation:
                    10/27/2010Evaluation date:

                    StateEvaluation lead agency:
                    10/15/2010Date achieved compliance:
                    Generators - Records/ReportingArea of violation:
                    FOLLOW-UP INSPECTIONEvaluation:
                    10/27/2010Evaluation date:

                    StateEvaluation lead agency:
                    Not reportedDate achieved compliance:
                    Not reportedArea of violation:
                    NON-FINANCIAL RECORD REVIEWEvaluation:
                    05/10/2012Evaluation date:

                    StateEvaluation lead agency:
                    Not reportedDate achieved compliance:
                    Not reportedArea of violation:
                    COMPLIANCE EVALUATION INSPECTION ON-SITEEvaluation:
                    12/10/2013Evaluation date:

Evaluation Action Summary:

                    Not reported    Paid penalty amount:
                    Not reported    Final penalty amount:
                    Not reported    Proposed penalty amount:
                    State    Enforcement lead agency:
                    Not reported    Enf. disp. status date:
                    Not reported    Enf. disposition status:
                    06/20/1991    Enforcement action date:
                    REFERRAL TO ENFORCEMENT    Enforcement action:
                    StateViolation lead agency:
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                    03/27/1991Evaluation date:

                    StateEvaluation lead agency:
                    03/27/1991Date achieved compliance:
                    Generators - Pre-transportArea of violation:
                    COMPLIANCE SCHEDULE EVALUATIONEvaluation:
                    05/20/1991Evaluation date:

                    StateEvaluation lead agency:
                    05/20/1991Date achieved compliance:
                    Generators - GeneralArea of violation:
                    COMPLIANCE SCHEDULE EVALUATIONEvaluation:
                    05/20/1991Evaluation date:

                    StateEvaluation lead agency:
                    05/14/1992Date achieved compliance:
                    Generators - Pre-transportArea of violation:
                    COMPLIANCE EVALUATION INSPECTION ON-SITEEvaluation:
                    04/21/1992Evaluation date:

                    StateEvaluation lead agency:
                    05/14/1992Date achieved compliance:
                    Generators - Pre-transportArea of violation:
                    COMPLIANCE SCHEDULE EVALUATIONEvaluation:
                    05/15/1992Evaluation date:

                    StateEvaluation lead agency:
                    07/02/1993Date achieved compliance:
                    Generators - GeneralArea of violation:
                    NON-FINANCIAL RECORD REVIEWEvaluation:
                    03/29/1993Evaluation date:

                    StateEvaluation lead agency:
                    07/02/1993Date achieved compliance:
                    Generators - GeneralArea of violation:
                    COMPLIANCE SCHEDULE EVALUATIONEvaluation:
                    07/06/1993Evaluation date:

                    StateEvaluation lead agency:
                    Not reportedDate achieved compliance:
                    Not reportedArea of violation:
                    COMPLIANCE EVALUATION INSPECTION ON-SITEEvaluation:
                    02/01/1994Evaluation date:

                    StateEvaluation lead agency:
                    Not reportedDate achieved compliance:
                    Not reportedArea of violation:
                    COMPLIANCE EVALUATION INSPECTION ON-SITEEvaluation:
                    10/25/1995Evaluation date:

                    StateEvaluation lead agency:
                    Not reportedDate achieved compliance:
                    Not reportedArea of violation:
                    COMPLIANCE EVALUATION INSPECTION ON-SITEEvaluation:
                    05/22/2000Evaluation date:

                    StateEvaluation lead agency:
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                         Not reportedMailing Zip 4:
                         40601Mailing Zip:
                         KYMailing State:
                         FRANKFORTMailing City:
                         Not reportedMailing Address 2:
                         USPFO FOR KENTUCKY-BOONE CTRMailing Address 1:
                         UNITED STATES MILITARYMailing Contact:
                         UNITED STATES MILITARYMailing Name:
                         KY5211890004EPAID:

NY MANIFEST:

                         Not reportedLocation Zip 4:
                         40601Location Zip:
                         KYLocation State:
                         FRANKFORTLocation City:
                         Not reportedTotal Tanks:
                         Not reportedLocation Address 2:
                         BPCode:
                         USPFO FOR KENTUCKY-BOONE CTRLocation Address 1:
                         Not reportedFacility Status:
                         KY5211890004EPA ID:
                         USACountry:

NY MANIFEST:

                    StateEvaluation lead agency:
                    Not reportedDate achieved compliance:
                    Not reportedArea of violation:
                    NON-FINANCIAL RECORD REVIEWEvaluation:
                    05/24/1989Evaluation date:

                    StateEvaluation lead agency:
                    Not reportedDate achieved compliance:
                    Not reportedArea of violation:
                    NON-FINANCIAL RECORD REVIEWEvaluation:
                    11/16/1989Evaluation date:

                    StateEvaluation lead agency:
                    Not reportedDate achieved compliance:
                    Not reportedArea of violation:
                    NON-FINANCIAL RECORD REVIEWEvaluation:
                    10/09/1990Evaluation date:

                    StateEvaluation lead agency:
                    03/15/1994Date achieved compliance:
                    Generators - GeneralArea of violation:
                    NON-FINANCIAL RECORD REVIEWEvaluation:
                    01/30/1991Evaluation date:

                    StateEvaluation lead agency:
                    03/27/1991Date achieved compliance:
                    Generators - Pre-transportArea of violation:
                    COMPLIANCE EVALUATION INSPECTION ON-SITEEvaluation:
                    03/27/1991Evaluation date:

                    StateEvaluation lead agency:
                    05/20/1991Date achieved compliance:
                    Generators - GeneralArea of violation:
                    COMPLIANCE EVALUATION INSPECTION ON-SITEEvaluation:

KYARNG BOONE NATIONAL GUARD CENTER  (Continued) 1015731138

TC5319646.2s   Page 53



MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

3 additional NY_MANIFEST: record(s) in the EDR Site Report.
Click this hyperlink while viewing on your computer to access 

                         100Specific Gravity:
                         T Chemical, physical, or biological treatment.Handling Method:
                         DM - Metal drums, barrelsContainer Type:
                         001Number of Containers:
                         P - PoundsUnits:
                         00146Quantity:
                         Not reportedWaste Code:
                         Not reportedWaste Code:
                         Not reportedWaste Code:
                         Not reportedWaste Code:
                         Not reportedWaste Code:
                         D003 - NON-LISTED REACTIVE WASTESWaste Code:
                         Not reportedMGMT Method Type Code:
                         Not reportedAlt Facility Sign Date:
                         Not reportedAlt Facility RCRA ID:
                         Not reportedManifest Ref Number:
                         Not reportedDiscr Full Reject Indicator:
                         Not reportedDiscr Partial Reject Indicator:
                         Not reportedDiscr Residue Indicator:
                         Not reportedDiscr Type Indicator:
                         Not reportedDiscr Quantity Indicator:
                         Not reportedExport Indicator:
                         Not reportedImport Indicator:
                         Not reportedManifest Tracking Number:
                         Not reportedTSDF ID 2:
                         NYD000632372TSDF ID 1:
                         GAD984279794Trans2 EPA ID:
                         TND987766292Trans1 EPA ID:
                         KY5211890004Generator EPA ID:
                         02/27/1991Part B Recv Date:
                         02/04/1991Part A Recv Date:
                         02/11/1991TSD Site Recv Date:
                         01/24/1991Trans2 Recv Date:
                         01/16/1991Trans1 Recv Date:
                         01/16/1991Generator Ship Date:
                         Not reportedTrans2 State ID:
                         Not reportedTrans1 State ID:
                         1991Year:
                         Not reportedseq:
                         KManifest Status:
                         NYB2359287Document ID:

NY MANIFEST:

                         6062933436Mailing Phone:
                         USAMailing Country:
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                    USPFO FOR KENTUCKYDescription:
                    ClosedStatus:
                    1423Facility Id:

                    99205Side SG:
                    Option C RestoredClosure Option:
                    Petroleum CleanupRegulatory Desc:
                    Frankfort, KY 40601Subject Item City,St,Zip:
                    Not reportedSubject Item Address2:
                    100 Minuteman PkwySubject Item Address:
                    38.188889Sub Item Latitude:
                    -84.900555Sub Item Longitude:
                    FranklinSubject Item County:
                    38.187000Latitude:
                    -84.899333Longitude:
                    04/09/2002Closure Date:
                    EOC-BOONE NATIONAL GUARD CENTER (Closed: Restored)Description:
                    ClosedStatus:
                    1423Facility Id:

                    47774Side SG:
                    Option C RestoredClosure Option:
                    Petroleum CleanupRegulatory Desc:
                    Frankfort, KY 40601Subject Item City,St,Zip:
                    Not reportedSubject Item Address2:
                    100 Minuteman PkwySubject Item Address:
                    38.186914Sub Item Latitude:
                    -84.901133Sub Item Longitude:
                    FranklinSubject Item County:
                    38.187000Latitude:
                    -84.899333Longitude:
                    03/12/1998Closure Date:
                    FRANKFORT NATIONAL GUARD ARMORY (Closed: Restored)Description:
                    ClosedStatus:
                    1423Facility Id:

                    57637Side SG:
                    Option A No Action NecessaryClosure Option:
                    Petroleum CleanupRegulatory Desc:
                    Frankfort, KY 40601Subject Item City,St,Zip:
                    Not reportedSubject Item Address2:
                    100 Minuteman PkwySubject Item Address:
                    38.186965Sub Item Latitude:
                    -84.899408Sub Item Longitude:
                    FranklinSubject Item County:
                    38.187000Latitude:
                    -84.899333Longitude:
                    07/23/2001Closure Date:
                    Contained/Managed)
                    ARMY NATIONAL GUARD BOONE CENTER / VETERANS AFFAIRS BLDG (Closed:Description:
                    ClosedStatus:
                    1423Facility Id:

SHWS:

2863 ft. KY NPDESSite 1 of 2 in cluster A
0.542 mi. KY AIRS

Relative:
Higher

Actual:
810 ft.

1/2-1 KY USTFRANKFORT, KY  40601
East KY PSTEAF100 MINUTEMAN PKWY    N/A
A2 KY SHWSKY DEPT OF MILITARY AFFAIRS - BOONE NATIONAL GUARD U001441482
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                    Coating & Cathodic ProtectionDecode For Textcrprcd:
                    Single Wall SteelDecode For Tmatcode:
                    Not reportedDecode For Inertmatcd:
                    Removed Tank VerifiedDecode For Tstatus:
                    04/01/1988Added To Piping Date:
                    Not reportedAdded To Flex Date:
                    04/12/2007Last CP Test Date:
                    09/18/1995Last Pipe Test Date:
                    Not reportedPipe Mfg Code:
                    Not reportedLast Contained Date:
                    NAPipe Leak Detect Code:
                    LDXPipe Rel Detect Suc Code:
                    LDXPipe Release Detection:
                    Not reportedLining Insp Date:
                    Not reportedRelined Date:
                    09/18/1995Last Tank Test Date:
                    ASDTank Overfill Protection:
                    STITank Mfg Code:
                    Not reportedTank Pit Num:
                    Not reportedChange in Service Date:
                    11/03/2009Removed Date:
                    Not reportedInert Material Code:

                    -84.899333Longitude:
                    38.187Latitude:
                    0Internal Document ID:
                    Frankfort, KY 406016168Owner City,St,Zip:
                    Not reportedOwner Address3:
                    Not reportedOwner Address2:
                    100 Minuteman PkwyOwner Address:
                    Kentucky Dept Of Military AffairsOwner Name:
                    1423Facility ID:
                    304037Sequence Id:
                    KY DEPT OF MILITARY AFFAIRS - BOONE NATIONAL GUARD CENTERFacility Name:

UST:

                    HallProject Manager:
                    Not reportedFinancial Account:
                    PendingRank:
                    304037UST Id Number:
                    1423AI Number:
                    1423Facility Id:

PSTEAF:

                    15465Side SG:
                    Option C RestoredClosure Option:
                    State SuperfundRegulatory Desc:
                    Frankfort, KY 40601Subject Item City,St,Zip:
                    Not reportedSubject Item Address2:
                    100 Minuteman PkwySubject Item Address:
                    38.187925Sub Item Latitude:
                    -84.896355Sub Item Longitude:
                    FranklinSubject Item County:
                    38.187000Latitude:
                    -84.899333Longitude:
                    03/06/1998Closure Date:
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                    Not reportedDecode For Pmancd:
                    Not reportedDecode For Tmancd:
                    GasolineDecode For Tsubcd:
                    Not ApplicableDecode For Plekdetcod:
                    UnknownDecode For Preldetsuc:
                    UnknownDecode For Preldetcod:
                    UnknownDecode For Ptypecode:
                    UnknownDecode For Pextcoprcd:
                    Single Wall SteelDecode For Pmatcode:
                    UnknownDecode For Tovflprvcd:
                    UnknownDecode For Tsplprevcd:
                    UnknownDecode For Tintprotcd:
                    NoneDecode For Treldetcod:
                    UnknownDecode For Textcrprcd:
                    Single Wall SteelDecode For Tmatcode:
                    Not reportedDecode For Inertmatcd:
                    Removed Prior to 1988Decode For Tstatus:
                    Not reportedAdded To Piping Date:
                    Not reportedAdded To Flex Date:
                    Not reportedLast CP Test Date:
                    Not reportedLast Pipe Test Date:
                    Not reportedPipe Mfg Code:
                    Not reportedLast Contained Date:
                    NAPipe Leak Detect Code:
                    UNKPipe Rel Detect Suc Code:
                    UNKPipe Release Detection:
                    Not reportedLining Insp Date:
                    Not reportedRelined Date:
                    Not reportedLast Tank Test Date:
                    UNKTank Overfill Protection:
                    Not reportedTank Mfg Code:
                    Not reportedTank Pit Num:
                    Not reportedChange in Service Date:
                    01/01/1986Removed Date:
                    Not reportedInert Material Code:

                    04/01/1988Added To Tank Date:
                    Not reportedPiping Installation Date:
                    1Compartment Number:
                    1000Capacity in Gallons:
                    Not reportedClosed In Place Date:
                    04/01/1988Installation Date:
                    TRMTank Status:
                    16Subject Item ID:
                    Not reportedDecode For Pmancd:
                    STI-P3Decode For Tmancd:
                    Used OilDecode For Tsubcd:
                    Not ApplicableDecode For Plekdetcod:
                    Exempt From Leak DetectionDecode For Preldetsuc:
                    Exempt From Leak DetectionDecode For Preldetcod:
                    SuctionDecode For Ptypecode:
                    Not ApplicableDecode For Pextcoprcd:
                    Fiberglass Reinforced PlasticDecode For Pmatcode:
                    Automatic Shutoff DeviceDecode For Tovflprvcd:
                    Spill Prevention Exempt (waste oil)Decode For Tsplprevcd:
                    Not ApplicableDecode For Tintprotcd:
                    Automatic Tank GaugingDecode For Treldetcod:
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                    Not reportedTank Pit Num:
                    Not reportedChange in Service Date:
                    11/13/2017Removed Date:
                    Not reportedInert Material Code:

                    Not reportedAdded To Tank Date:
                    Not reportedPiping Installation Date:
                    1Compartment Number:
                    3000Capacity in Gallons:
                    Not reportedClosed In Place Date:
                    05/01/1988Installation Date:
                    TRMTank Status:
                    17Subject Item ID:
                    Not reportedDecode For Pmancd:
                    Not reportedDecode For Tmancd:
                    Used OilDecode For Tsubcd:
                    Not ApplicableDecode For Plekdetcod:
                    Annual Rlease Testing (historic)Decode For Preldetsuc:
                    Line Tightness TestDecode For Preldetcod:
                    SuctionDecode For Ptypecode:
                    Other Please SpecifyDecode For Pextcoprcd:
                    Single Wall SteelDecode For Pmatcode:
                    UnknownDecode For Tovflprvcd:
                    Single Wall Spill BucketDecode For Tsplprevcd:
                    Interior LiningDecode For Tintprotcd:
                    Manual Tank GaugingDecode For Treldetcod:
                    Coating & Cathodic ProtectionDecode For Textcrprcd:
                    Single Wall SteelDecode For Tmatcode:
                    Not reportedDecode For Inertmatcd:
                    Removed Tank VerifiedDecode For Tstatus:
                    Not reportedAdded To Piping Date:
                    Not reportedAdded To Flex Date:
                    Not reportedLast CP Test Date:
                    Not reportedLast Pipe Test Date:
                    Not reportedPipe Mfg Code:
                    Not reportedLast Contained Date:
                    NAPipe Leak Detect Code:
                    ALTPipe Rel Detect Suc Code:
                    LTTPipe Release Detection:
                    Not reportedLining Insp Date:
                    Not reportedRelined Date:
                    Not reportedLast Tank Test Date:
                    UNKTank Overfill Protection:
                    Not reportedTank Mfg Code:
                    Not reportedTank Pit Num:
                    Not reportedChange in Service Date:
                    12/04/1997Removed Date:
                    Not reportedInert Material Code:

                    Not reportedAdded To Tank Date:
                    Not reportedPiping Installation Date:
                    1Compartment Number:
                    3000Capacity in Gallons:
                    Not reportedClosed In Place Date:
                    01/01/1960Installation Date:
                    TR8Tank Status:
                    12Subject Item ID:
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                    Not reportedAdded To Flex Date:
                    Not reportedLast CP Test Date:
                    Not reportedLast Pipe Test Date:
                    Not reportedPipe Mfg Code:
                    Not reportedLast Contained Date:
                    NAPipe Leak Detect Code:
                    ALTPipe Rel Detect Suc Code:
                    LTTPipe Release Detection:
                    Not reportedLining Insp Date:
                    Not reportedRelined Date:
                    Not reportedLast Tank Test Date:
                    UNKTank Overfill Protection:
                    Not reportedTank Mfg Code:
                    Not reportedTank Pit Num:
                    Not reportedChange in Service Date:
                    10/28/1996Removed Date:
                    Not reportedInert Material Code:

                    10/20/1987Added To Tank Date:
                    Not reportedPiping Installation Date:
                    1Compartment Number:
                    5100Capacity in Gallons:
                    Not reportedClosed In Place Date:
                    04/01/1988Installation Date:
                    TRMTank Status:
                    15Subject Item ID:
                    Fiberglass Manufacturer UnknownDecode For Pmancd:
                    STI-P3Decode For Tmancd:
                    DieselDecode For Tsubcd:
                    Not ApplicableDecode For Plekdetcod:
                    Check ValveDecode For Preldetsuc:
                    NoneDecode For Preldetcod:
                    SuctionDecode For Ptypecode:
                    Not ApplicableDecode For Pextcoprcd:
                    Fiberglass Reinforced PlasticDecode For Pmatcode:
                    Automatic Shutoff DeviceDecode For Tovflprvcd:
                    Single Wall Spill BucketDecode For Tsplprevcd:
                    Not ApplicableDecode For Tintprotcd:
                    Automatic Tank GaugingDecode For Treldetcod:
                    Coating & Cathodic ProtectionDecode For Textcrprcd:
                    Single Wall SteelDecode For Tmatcode:
                    Not reportedDecode For Inertmatcd:
                    Removed Tank VerifiedDecode For Tstatus:
                    10/20/1987Added To Piping Date:
                    Not reportedAdded To Flex Date:
                    10/18/2016Last CP Test Date:
                    09/18/1995Last Pipe Test Date:
                    FRPPipe Mfg Code:
                    Not reportedLast Contained Date:
                    NAPipe Leak Detect Code:
                    CKVPipe Rel Detect Suc Code:
                    NONPipe Release Detection:
                    Not reportedLining Insp Date:
                    Not reportedRelined Date:
                    09/18/1995Last Tank Test Date:
                    ASDTank Overfill Protection:
                    STITank Mfg Code:
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                    UnknownDecode For Preldetcod:
                    UnknownDecode For Ptypecode:
                    UnknownDecode For Pextcoprcd:
                    UnknownDecode For Pmatcode:
                    UnknownDecode For Tovflprvcd:
                    UnknownDecode For Tsplprevcd:
                    UnknownDecode For Tintprotcd:
                    NoneDecode For Treldetcod:
                    UnknownDecode For Textcrprcd:
                    UnknownDecode For Tmatcode:
                    Not reportedDecode For Inertmatcd:
                    ExemptDecode For Tstatus:
                    Not reportedAdded To Piping Date:
                    Not reportedAdded To Flex Date:
                    Not reportedLast CP Test Date:
                    Not reportedLast Pipe Test Date:
                    Not reportedPipe Mfg Code:
                    Not reportedLast Contained Date:
                    NAPipe Leak Detect Code:
                    UNKPipe Rel Detect Suc Code:
                    UNKPipe Release Detection:
                    Not reportedLining Insp Date:
                    Not reportedRelined Date:
                    Not reportedLast Tank Test Date:
                    UNKTank Overfill Protection:
                    Not reportedTank Mfg Code:
                    Not reportedTank Pit Num:
                    Not reportedChange in Service Date:
                    Not reportedRemoved Date:
                    Not reportedInert Material Code:

                    Not reportedAdded To Tank Date:
                    Not reportedPiping Installation Date:
                    1Compartment Number:
                    1000Capacity in Gallons:
                    Not reportedClosed In Place Date:
                    05/01/1986Installation Date:
                    TRMTank Status:
                    13Subject Item ID:
                    Not reportedDecode For Pmancd:
                    Not reportedDecode For Tmancd:
                    Used OilDecode For Tsubcd:
                    Not ApplicableDecode For Plekdetcod:
                    Annual Rlease Testing (historic)Decode For Preldetsuc:
                    Line Tightness TestDecode For Preldetcod:
                    SuctionDecode For Ptypecode:
                    Other Please SpecifyDecode For Pextcoprcd:
                    Single Wall SteelDecode For Pmatcode:
                    UnknownDecode For Tovflprvcd:
                    Single Wall Spill BucketDecode For Tsplprevcd:
                    Interior LiningDecode For Tintprotcd:
                    Manual Tank GaugingDecode For Treldetcod:
                    Coating & Cathodic ProtectionDecode For Textcrprcd:
                    Single Wall SteelDecode For Tmatcode:
                    Not reportedDecode For Inertmatcd:
                    Removed Tank VerifiedDecode For Tstatus:
                    Not reportedAdded To Piping Date:
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                    Not reportedAdded To Tank Date:
                    Not reportedPiping Installation Date:
                    1Compartment Number:
                    15000Capacity in Gallons:
                    Not reportedClosed In Place Date:
                    01/01/1975Installation Date:
                    TEXTank Status:
                    9Subject Item ID:
                    Not reportedDecode For Pmancd:
                    Not reportedDecode For Tmancd:
                    Fuel OilDecode For Tsubcd:
                    Not ApplicableDecode For Plekdetcod:
                    UnknownDecode For Preldetsuc:
                    UnknownDecode For Preldetcod:
                    UnknownDecode For Ptypecode:
                    UnknownDecode For Pextcoprcd:
                    UnknownDecode For Pmatcode:
                    UnknownDecode For Tovflprvcd:
                    UnknownDecode For Tsplprevcd:
                    UnknownDecode For Tintprotcd:
                    NoneDecode For Treldetcod:
                    UnknownDecode For Textcrprcd:
                    UnknownDecode For Tmatcode:
                    Not reportedDecode For Inertmatcd:
                    ExemptDecode For Tstatus:
                    Not reportedAdded To Piping Date:
                    Not reportedAdded To Flex Date:
                    Not reportedLast CP Test Date:
                    Not reportedLast Pipe Test Date:
                    Not reportedPipe Mfg Code:
                    Not reportedLast Contained Date:
                    NAPipe Leak Detect Code:
                    UNKPipe Rel Detect Suc Code:
                    UNKPipe Release Detection:
                    Not reportedLining Insp Date:
                    Not reportedRelined Date:
                    Not reportedLast Tank Test Date:
                    UNKTank Overfill Protection:
                    Not reportedTank Mfg Code:
                    Not reportedTank Pit Num:
                    Not reportedChange in Service Date:
                    Not reportedRemoved Date:
                    Not reportedInert Material Code:

                    Not reportedAdded To Tank Date:
                    Not reportedPiping Installation Date:
                    1Compartment Number:
                    4000Capacity in Gallons:
                    Not reportedClosed In Place Date:
                    01/01/1960Installation Date:
                    TEXTank Status:
                    11Subject Item ID:
                    Not reportedDecode For Pmancd:
                    Not reportedDecode For Tmancd:
                    Fuel OilDecode For Tsubcd:
                    Not ApplicableDecode For Plekdetcod:
                    UnknownDecode For Preldetsuc:
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                    Not reportedLast Contained Date:
                    NAPipe Leak Detect Code:
                    UNKPipe Rel Detect Suc Code:
                    UNKPipe Release Detection:
                    Not reportedLining Insp Date:
                    Not reportedRelined Date:
                    Not reportedLast Tank Test Date:
                    UNKTank Overfill Protection:
                    Not reportedTank Mfg Code:
                    Not reportedTank Pit Num:
                    Not reportedChange in Service Date:
                    10/01/1987Removed Date:
                    Not reportedInert Material Code:

                    Not reportedAdded To Tank Date:
                    Not reportedPiping Installation Date:
                    1Compartment Number:
                    10000Capacity in Gallons:
                    Not reportedClosed In Place Date:
                    01/01/1977Installation Date:
                    TRMTank Status:
                    7Subject Item ID:
                    Not reportedDecode For Pmancd:
                    Not reportedDecode For Tmancd:
                    Fuel OilDecode For Tsubcd:
                    Not ApplicableDecode For Plekdetcod:
                    UnknownDecode For Preldetsuc:
                    UnknownDecode For Preldetcod:
                    UnknownDecode For Ptypecode:
                    UnknownDecode For Pextcoprcd:
                    UnknownDecode For Pmatcode:
                    UnknownDecode For Tovflprvcd:
                    UnknownDecode For Tsplprevcd:
                    UnknownDecode For Tintprotcd:
                    NoneDecode For Treldetcod:
                    UnknownDecode For Textcrprcd:
                    Single Wall SteelDecode For Tmatcode:
                    Not reportedDecode For Inertmatcd:
                    Removed Tank VerifiedDecode For Tstatus:
                    Not reportedAdded To Piping Date:
                    Not reportedAdded To Flex Date:
                    Not reportedLast CP Test Date:
                    Not reportedLast Pipe Test Date:
                    Not reportedPipe Mfg Code:
                    Not reportedLast Contained Date:
                    NAPipe Leak Detect Code:
                    UNKPipe Rel Detect Suc Code:
                    UNKPipe Release Detection:
                    Not reportedLining Insp Date:
                    Not reportedRelined Date:
                    Not reportedLast Tank Test Date:
                    UNKTank Overfill Protection:
                    Not reportedTank Mfg Code:
                    Not reportedTank Pit Num:
                    Not reportedChange in Service Date:
                    02/01/1999Removed Date:
                    Not reportedInert Material Code:
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                    Automatic Shutoff DeviceDecode For Tovflprvcd:
                    Single Wall Spill BucketDecode For Tsplprevcd:
                    Not ApplicableDecode For Tintprotcd:
                    Automatic Tank GaugingDecode For Treldetcod:
                    Coating & Cathodic ProtectionDecode For Textcrprcd:
                    Single Wall SteelDecode For Tmatcode:
                    Not reportedDecode For Inertmatcd:
                    ActiveDecode For Tstatus:
                    10/17/2001Added To Piping Date:
                    Not reportedAdded To Flex Date:
                    10/18/2016Last CP Test Date:
                    09/18/1995Last Pipe Test Date:
                    FLUPipe Mfg Code:
                    Not reportedLast Contained Date:
                    NAPipe Leak Detect Code:
                    CKVPipe Rel Detect Suc Code:
                    NONPipe Release Detection:
                    Not reportedLining Insp Date:
                    Not reportedRelined Date:
                    09/18/1995Last Tank Test Date:
                    ASDTank Overfill Protection:
                    STITank Mfg Code:
                    Not reportedTank Pit Num:
                    Not reportedChange in Service Date:
                    Not reportedRemoved Date:
                    Not reportedInert Material Code:

                    Not reportedAdded To Tank Date:
                    Not reportedPiping Installation Date:
                    1Compartment Number:
                    5000Capacity in Gallons:
                    Not reportedClosed In Place Date:
                    01/01/1971Installation Date:
                    TR8Tank Status:
                    5Subject Item ID:
                    Not reportedDecode For Pmancd:
                    Not reportedDecode For Tmancd:
                    DieselDecode For Tsubcd:
                    Not ApplicableDecode For Plekdetcod:
                    UnknownDecode For Preldetsuc:
                    UnknownDecode For Preldetcod:
                    UnknownDecode For Ptypecode:
                    UnknownDecode For Pextcoprcd:
                    Single Wall SteelDecode For Pmatcode:
                    UnknownDecode For Tovflprvcd:
                    UnknownDecode For Tsplprevcd:
                    UnknownDecode For Tintprotcd:
                    NoneDecode For Treldetcod:
                    UnknownDecode For Textcrprcd:
                    Single Wall SteelDecode For Tmatcode:
                    Not reportedDecode For Inertmatcd:
                    Removed Prior to 1988Decode For Tstatus:
                    Not reportedAdded To Piping Date:
                    Not reportedAdded To Flex Date:
                    Not reportedLast CP Test Date:
                    Not reportedLast Pipe Test Date:
                    Not reportedPipe Mfg Code:

KY DEPT OF MILITARY AFFAIRS - BOONE NATIONAL GUARD CENTER  (Continued) U001441482

TC5319646.2s   Page 63



MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

                    Not reportedClosed In Place Date:
                    01/01/1974Installation Date:
                    TRMTank Status:
                    1Subject Item ID:
                    Not reportedDecode For Pmancd:
                    Not reportedDecode For Tmancd:
                    Jet FuelDecode For Tsubcd:
                    Manual Line Leak DetectionDecode For Plekdetcod:
                    NoneDecode For Preldetsuc:
                    NoneDecode For Preldetcod:
                    PressurizedDecode For Ptypecode:
                    Other Please SpecifyDecode For Pextcoprcd:
                    Single Wall SteelDecode For Pmatcode:
                    UnknownDecode For Tovflprvcd:
                    UnknownDecode For Tsplprevcd:
                    Interior LiningDecode For Tintprotcd:
                    Daily Inventory Rec Tank TightnessDecode For Treldetcod:
                    Not ApplicableDecode For Textcrprcd:
                    Single Wall SteelDecode For Tmatcode:
                    Not reportedDecode For Inertmatcd:
                    Removed Tank VerifiedDecode For Tstatus:
                    Not reportedAdded To Piping Date:
                    Not reportedAdded To Flex Date:
                    Not reportedLast CP Test Date:
                    Not reportedLast Pipe Test Date:
                    Not reportedPipe Mfg Code:
                    Not reportedLast Contained Date:
                    MLDPipe Leak Detect Code:
                    NONPipe Rel Detect Suc Code:
                    NONPipe Release Detection:
                    Not reportedLining Insp Date:
                    Not reportedRelined Date:
                    Not reportedLast Tank Test Date:
                    UNKTank Overfill Protection:
                    Not reportedTank Mfg Code:
                    Not reportedTank Pit Num:
                    Not reportedChange in Service Date:
                    12/04/1997Removed Date:
                    Not reportedInert Material Code:

                    10/17/2001Added To Tank Date:
                    Not reportedPiping Installation Date:
                    1Compartment Number:
                    10000Capacity in Gallons:
                    Not reportedClosed In Place Date:
                    01/01/1984Installation Date:
                    TACTank Status:
                    3Subject Item ID:
                    FLEX Manufacturer UnknownDecode For Pmancd:
                    STI-P3Decode For Tmancd:
                    Jet FuelDecode For Tsubcd:
                    Not ApplicableDecode For Plekdetcod:
                    Check ValveDecode For Preldetsuc:
                    NoneDecode For Preldetcod:
                    SuctionDecode For Ptypecode:
                    Other Please SpecifyDecode For Pextcoprcd:
                    Single Wall SteelDecode For Pmatcode:
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                    Not reportedRelined Date:
                    09/18/1995Last Tank Test Date:
                    ASDTank Overfill Protection:
                    STITank Mfg Code:
                    Not reportedTank Pit Num:
                    Not reportedChange in Service Date:
                    11/13/2017Removed Date:
                    Not reportedInert Material Code:

                    10/17/2001Added To Tank Date:
                    Not reportedPiping Installation Date:
                    1Compartment Number:
                    15000Capacity in Gallons:
                    Not reportedClosed In Place Date:
                    12/01/2001Installation Date:
                    TACTank Status:
                    18Subject Item ID:
                    Environ - Geoflex DDecode For Pmancd:
                    Fiberglass Manufacturer UnknownDecode For Tmancd:
                    DieselDecode For Tsubcd:
                    Not ApplicableDecode For Plekdetcod:
                    Exempt From Leak DetectionDecode For Preldetsuc:
                    NoneDecode For Preldetcod:
                    SuctionDecode For Ptypecode:
                    Not ApplicableDecode For Pextcoprcd:
                    Flexible WallDecode For Pmatcode:
                    Automatic Shutoff DeviceDecode For Tovflprvcd:
                    Single Wall Spill BucketDecode For Tsplprevcd:
                    Not ApplicableDecode For Tintprotcd:
                    Automatic Tank GaugingDecode For Treldetcod:
                    Not ApplicableDecode For Textcrprcd:
                    Double Wall FiberglassDecode For Tmatcode:
                    Not reportedDecode For Inertmatcd:
                    ActiveDecode For Tstatus:
                    10/17/2001Added To Piping Date:
                    Not reportedAdded To Flex Date:
                    Not reportedLast CP Test Date:
                    Not reportedLast Pipe Test Date:
                    ENVPipe Mfg Code:
                    Not reportedLast Contained Date:
                    NAPipe Leak Detect Code:
                    LDXPipe Rel Detect Suc Code:
                    NONPipe Release Detection:
                    Not reportedLining Insp Date:
                    Not reportedRelined Date:
                    Not reportedLast Tank Test Date:
                    ASDTank Overfill Protection:
                    FRPTank Mfg Code:
                    Not reportedTank Pit Num:
                    Not reportedChange in Service Date:
                    Not reportedRemoved Date:
                    Not reportedInert Material Code:

                    Not reportedAdded To Tank Date:
                    Not reportedPiping Installation Date:
                    1Compartment Number:
                    4000Capacity in Gallons:
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                    Single Wall SteelDecode For Tmatcode:
                    Not reportedDecode For Inertmatcd:
                    ExemptDecode For Tstatus:
                    Not reportedAdded To Piping Date:
                    Not reportedAdded To Flex Date:
                    Not reportedLast CP Test Date:
                    Not reportedLast Pipe Test Date:
                    Not reportedPipe Mfg Code:
                    Not reportedLast Contained Date:
                    NAPipe Leak Detect Code:
                    UNKPipe Rel Detect Suc Code:
                    UNKPipe Release Detection:
                    Not reportedLining Insp Date:
                    Not reportedRelined Date:
                    Not reportedLast Tank Test Date:
                    UNKTank Overfill Protection:
                    Not reportedTank Mfg Code:
                    Not reportedTank Pit Num:
                    Not reportedChange in Service Date:
                    11/01/1992Removed Date:
                    Not reportedInert Material Code:

                    10/20/1987Added To Tank Date:
                    Not reportedPiping Installation Date:
                    1Compartment Number:
                    8000Capacity in Gallons:
                    Not reportedClosed In Place Date:
                    04/01/1988Installation Date:
                    TRMTank Status:
                    14Subject Item ID:
                    Fiberglass Manufacturer UnknownDecode For Pmancd:
                    STI-P3Decode For Tmancd:
                    DieselDecode For Tsubcd:
                    Not ApplicableDecode For Plekdetcod:
                    Check ValveDecode For Preldetsuc:
                    NoneDecode For Preldetcod:
                    SuctionDecode For Ptypecode:
                    Not ApplicableDecode For Pextcoprcd:
                    Fiberglass Reinforced PlasticDecode For Pmatcode:
                    Automatic Shutoff DeviceDecode For Tovflprvcd:
                    Single Wall Spill BucketDecode For Tsplprevcd:
                    Not ApplicableDecode For Tintprotcd:
                    Automatic Tank GaugingDecode For Treldetcod:
                    Coating & Cathodic ProtectionDecode For Textcrprcd:
                    Single Wall SteelDecode For Tmatcode:
                    Not reportedDecode For Inertmatcd:
                    Removed Tank VerifiedDecode For Tstatus:
                    10/20/1987Added To Piping Date:
                    Not reportedAdded To Flex Date:
                    03/09/2017Last CP Test Date:
                    09/18/1995Last Pipe Test Date:
                    FRPPipe Mfg Code:
                    Not reportedLast Contained Date:
                    NAPipe Leak Detect Code:
                    CKVPipe Rel Detect Suc Code:
                    NONPipe Release Detection:
                    Not reportedLining Insp Date:
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                    Not reportedDecode For Tmancd:
                    Fuel OilDecode For Tsubcd:
                    Not ApplicableDecode For Plekdetcod:
                    UnknownDecode For Preldetsuc:
                    UnknownDecode For Preldetcod:
                    UnknownDecode For Ptypecode:
                    UnknownDecode For Pextcoprcd:
                    UnknownDecode For Pmatcode:
                    UnknownDecode For Tovflprvcd:
                    UnknownDecode For Tsplprevcd:
                    UnknownDecode For Tintprotcd:
                    NoneDecode For Treldetcod:
                    UnknownDecode For Textcrprcd:
                    UnknownDecode For Tmatcode:
                    Not reportedDecode For Inertmatcd:
                    ExemptDecode For Tstatus:
                    Not reportedAdded To Piping Date:
                    Not reportedAdded To Flex Date:
                    Not reportedLast CP Test Date:
                    Not reportedLast Pipe Test Date:
                    Not reportedPipe Mfg Code:
                    Not reportedLast Contained Date:
                    NAPipe Leak Detect Code:
                    UNKPipe Rel Detect Suc Code:
                    UNKPipe Release Detection:
                    Not reportedLining Insp Date:
                    Not reportedRelined Date:
                    Not reportedLast Tank Test Date:
                    UNKTank Overfill Protection:
                    Not reportedTank Mfg Code:
                    Not reportedTank Pit Num:
                    Not reportedChange in Service Date:
                    Not reportedRemoved Date:
                    Not reportedInert Material Code:

                    Not reportedAdded To Tank Date:
                    Not reportedPiping Installation Date:
                    1Compartment Number:
                    4000Capacity in Gallons:
                    Not reportedClosed In Place Date:
                    01/01/1958Installation Date:
                    TEXTank Status:
                    10Subject Item ID:
                    Not reportedDecode For Pmancd:
                    Not reportedDecode For Tmancd:
                    Fuel OilDecode For Tsubcd:
                    Not ApplicableDecode For Plekdetcod:
                    UnknownDecode For Preldetsuc:
                    UnknownDecode For Preldetcod:
                    UnknownDecode For Ptypecode:
                    UnknownDecode For Pextcoprcd:
                    Single Wall SteelDecode For Pmatcode:
                    UnknownDecode For Tovflprvcd:
                    UnknownDecode For Tsplprevcd:
                    UnknownDecode For Tintprotcd:
                    NoneDecode For Treldetcod:
                    UnknownDecode For Textcrprcd:
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                    Not reportedChange in Service Date:
                    10/01/1987Removed Date:
                    Not reportedInert Material Code:

                    Not reportedAdded To Tank Date:
                    Not reportedPiping Installation Date:
                    1Compartment Number:
                    10000Capacity in Gallons:
                    10/06/1998Closed In Place Date:
                    01/01/1977Installation Date:
                    TRMTank Status:
                    6Subject Item ID:
                    Not reportedDecode For Pmancd:
                    Not reportedDecode For Tmancd:
                    GasolineDecode For Tsubcd:
                    Not ApplicableDecode For Plekdetcod:
                    Other, Please SpecifyDecode For Preldetsuc:
                    Other, Please SpecifyDecode For Preldetcod:
                    SuctionDecode For Ptypecode:
                    Other Please SpecifyDecode For Pextcoprcd:
                    Single Wall SteelDecode For Pmatcode:
                    Automatic Shutoff DeviceDecode For Tovflprvcd:
                    Single Wall Spill BucketDecode For Tsplprevcd:
                    Interior LiningDecode For Tintprotcd:
                    Automatic Tank GaugingDecode For Treldetcod:
                    Coating & Cathodic ProtectionDecode For Textcrprcd:
                    Single Wall SteelDecode For Tmatcode:
                    Not reportedDecode For Inertmatcd:
                    Removed Tank VerifiedDecode For Tstatus:
                    Not reportedAdded To Piping Date:
                    Not reportedAdded To Flex Date:
                    Not reportedLast CP Test Date:
                    Not reportedLast Pipe Test Date:
                    Not reportedPipe Mfg Code:
                    Not reportedLast Contained Date:
                    NAPipe Leak Detect Code:
                    OTHPipe Rel Detect Suc Code:
                    OTHPipe Release Detection:
                    Not reportedLining Insp Date:
                    Not reportedRelined Date:
                    Not reportedLast Tank Test Date:
                    ASDTank Overfill Protection:
                    Not reportedTank Mfg Code:
                    Not reportedTank Pit Num:
                    Not reportedChange in Service Date:
                    02/01/1999Removed Date:
                    Not reportedInert Material Code:

                    Not reportedAdded To Tank Date:
                    Not reportedPiping Installation Date:
                    1Compartment Number:
                    12000Capacity in Gallons:
                    Not reportedClosed In Place Date:
                    01/01/1973Installation Date:
                    TEXTank Status:
                    8Subject Item ID:
                    Not reportedDecode For Pmancd:
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                    Not reportedLast CP Test Date:
                    Not reportedLast Pipe Test Date:
                    Not reportedPipe Mfg Code:
                    Not reportedLast Contained Date:
                    MLDPipe Leak Detect Code:
                    NONPipe Rel Detect Suc Code:
                    NONPipe Release Detection:
                    Not reportedLining Insp Date:
                    Not reportedRelined Date:
                    Not reportedLast Tank Test Date:
                    UNKTank Overfill Protection:
                    Not reportedTank Mfg Code:
                    Not reportedTank Pit Num:
                    Not reportedChange in Service Date:
                    12/04/1997Removed Date:
                    Not reportedInert Material Code:

                    Not reportedAdded To Tank Date:
                    Not reportedPiping Installation Date:
                    1Compartment Number:
                    12000Capacity in Gallons:
                    Not reportedClosed In Place Date:
                    01/01/1956Installation Date:
                    TR8Tank Status:
                    4Subject Item ID:
                    Not reportedDecode For Pmancd:
                    Not reportedDecode For Tmancd:
                    GasolineDecode For Tsubcd:
                    Not ApplicableDecode For Plekdetcod:
                    UnknownDecode For Preldetsuc:
                    UnknownDecode For Preldetcod:
                    UnknownDecode For Ptypecode:
                    UnknownDecode For Pextcoprcd:
                    Single Wall SteelDecode For Pmatcode:
                    UnknownDecode For Tovflprvcd:
                    UnknownDecode For Tsplprevcd:
                    UnknownDecode For Tintprotcd:
                    NoneDecode For Treldetcod:
                    UnknownDecode For Textcrprcd:
                    Single Wall SteelDecode For Tmatcode:
                    Not reportedDecode For Inertmatcd:
                    Removed Prior to 1988Decode For Tstatus:
                    Not reportedAdded To Piping Date:
                    Not reportedAdded To Flex Date:
                    Not reportedLast CP Test Date:
                    Not reportedLast Pipe Test Date:
                    Not reportedPipe Mfg Code:
                    Not reportedLast Contained Date:
                    NAPipe Leak Detect Code:
                    UNKPipe Rel Detect Suc Code:
                    UNKPipe Release Detection:
                    Not reportedLining Insp Date:
                    Not reportedRelined Date:
                    Not reportedLast Tank Test Date:
                    UNKTank Overfill Protection:
                    Not reportedTank Mfg Code:
                    Not reportedTank Pit Num:

KY DEPT OF MILITARY AFFAIRS - BOONE NATIONAL GUARD CENTER  (Continued) U001441482

TC5319646.2s   Page 69



MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

                                        0.44517861000000003Actual Emissions:
                                        CO (Carbon Monoxide)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2014Year:

Emission:

                         Engine (RICE)
                         G-ZZZZ-Recipro. Int. Comb Engine (RICE); M-ZZZZ-Recipro. Int. Comb
                         Not Applicable; 9-IIII-Compression Igntion Int. Comb Eng;Air Subparts:
                         0-SIP Source; 9-NSPS; G-Area Source MACT; M-MACTAir Programs:
                         03/14/2013Last Inspection Date:
                         Chad BergensonLast Inspection Lead:
                         Anthony HanleyInspector Assigned AI:
                         Not reportedMailing Address Line 2:
                         Not reportedDAQ Reg Comment:
                         GOVT- Federal Agency/Organization (92)DAQ AI Type:
                         0000State Plant Class Code:
                         MILITARYPrincipal Product:
                         Not reportedAlternate Facility End Date:
                         KY Dept of Military Affairs - Boone National Guard CenterAlternate Facility Name:
                         590.8Acreage:
                         0; Conditional MajorPlant Class Description:
                         40Emps:
                         Not reportedMailing Address 3:
                         2107300054Facility:

AIRS:

                    Not reportedAdded To Tank Date:
                    Not reportedPiping Installation Date:
                    1Compartment Number:
                    6000Capacity in Gallons:
                    Not reportedClosed In Place Date:
                    01/01/1984Installation Date:
                    TRMTank Status:
                    2Subject Item ID:
                    Not reportedDecode For Pmancd:
                    Not reportedDecode For Tmancd:
                    Jet FuelDecode For Tsubcd:
                    Manual Line Leak DetectionDecode For Plekdetcod:
                    NoneDecode For Preldetsuc:
                    NoneDecode For Preldetcod:
                    SuctionDecode For Ptypecode:
                    Other Please SpecifyDecode For Pextcoprcd:
                    Single Wall SteelDecode For Pmatcode:
                    UnknownDecode For Tovflprvcd:
                    UnknownDecode For Tsplprevcd:
                    Interior LiningDecode For Tintprotcd:
                    Daily Inventory Rec Tank TightnessDecode For Treldetcod:
                    Coating & Cathodic ProtectionDecode For Textcrprcd:
                    Single Wall SteelDecode For Tmatcode:
                    Not reportedDecode For Inertmatcd:
                    Removed Tank VerifiedDecode For Tstatus:
                    Not reportedAdded To Piping Date:
                    Not reportedAdded To Flex Date:
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                                        2015Year:

                                        0.57426144000000001Actual Emissions:
                                        NO2 (Nitrogen Dioxide)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2015Year:

                                        0.41569847999999998Actual Emissions:
                                        CO (Carbon Monoxide)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2015Year:

                                        6.2600589999999998E-2Actual Emissions:
                                        VOC (Volatile Organic Compounds)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2014Year:

                                        1.0010959999999999E-2Actual Emissions:
                                        SO2 (Sulfur Dioxide)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2014Year:

                                        0.04575282Actual Emissions:
                                        PT (Particulate Matter)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2014Year:

                                        0.04575282Actual Emissions:
                                        PM10 (Particulate Matter - 10 Microns Or Less)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2014Year:

                                        0.60906506999999999Actual Emissions:
                                        NO2 (Nitrogen Dioxide)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2014Year:
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                                        FranklinCounty:
                                        2010Year:

                                        6.5388149999999992E-2Actual Emissions:
                                        PM10 (Particulate Matter - 10 Microns Or Less)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2010Year:

                                        0.94976857999999997Actual Emissions:
                                        NO2 (Nitrogen Dioxide)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2010Year:

                                        0.44300564000000003Actual Emissions:
                                        CO (Carbon Monoxide)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2010Year:

                                        0.06146049Actual Emissions:
                                        VOC (Volatile Organic Compounds)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2015Year:

                                        9.8255800000000004E-3Actual Emissions:
                                        SO2 (Sulfur Dioxide)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2015Year:

                                        4.3121539999999993E-2Actual Emissions:
                                        PT (Particulate Matter)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2015Year:

                                        4.3121539999999993E-2Actual Emissions:
                                        PM10 (Particulate Matter - 10 Microns Or Less)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
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                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2016Year:

                                        3.6767560000000005E-2Actual Emissions:
                                        PT (Particulate Matter)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2016Year:

                                        3.6767560000000005E-2Actual Emissions:
                                        PM10 (Particulate Matter - 10 Microns Or Less)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2016Year:

                                        0.51804676000000005Actual Emissions:
                                        NO2 (Nitrogen Dioxide)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2016Year:

                                        0.35035522000000002Actual Emissions:
                                        CO (Carbon Monoxide)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2016Year:

                                        0.64213500000000001Actual Emissions:
                                        VOC (Volatile Organic Compounds)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2010Year:

                                        3.0896499999999997E-2Actual Emissions:
                                        SO2 (Sulfur Dioxide)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2010Year:

                                        6.5388149999999992E-2Actual Emissions:
                                        PT (Particulate Matter)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
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                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2011Year:

                                        5.2173049999999999E-2Actual Emissions:
                                        SO2 (Sulfur Dioxide)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2011Year:

                                        8.5208069999999997E-2Actual Emissions:
                                        PT (Particulate Matter)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2011Year:

                                        8.5208069999999997E-2Actual Emissions:
                                        PM10 (Particulate Matter - 10 Microns Or Less)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2011Year:

                                        1.2577885100000001Actual Emissions:
                                        NO2 (Nitrogen Dioxide)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2011Year:

                                        0.49816042000000005Actual Emissions:
                                        CO (Carbon Monoxide)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2011Year:

                                        6.4004980000000003E-2Actual Emissions:
                                        VOC (Volatile Organic Compounds)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2016Year:

                                        9.5667899999999986E-3Actual Emissions:
                                        SO2 (Sulfur Dioxide)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
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                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2013Year:

                                        0.72622397000000005Actual Emissions:
                                        VOC (Volatile Organic Compounds)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2012Year:

                                        2.8455469999999997E-2Actual Emissions:
                                        SO2 (Sulfur Dioxide)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2012Year:

                                        5.8101580000000007E-2Actual Emissions:
                                        PT (Particulate Matter)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2012Year:

                                        5.8101580000000007E-2Actual Emissions:
                                        PM10 (Particulate Matter - 10 Microns Or Less)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2012Year:

                                        0.85347463000000001Actual Emissions:
                                        NO2 (Nitrogen Dioxide)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2012Year:

                                        0.40807585000000002Actual Emissions:
                                        CO (Carbon Monoxide)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2012Year:

                                        0.61067355999999995Actual Emissions:
                                        VOC (Volatile Organic Compounds)Pollutant:
                                        1423AI ID:
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                              Not reportedLat/Long Method:
                              38.187 / -84.899333Lat/Long:
                              9711SIC Code:
                              Not reportedFee Category:
                              Not reportedDesign Capacity:
                              Not reportedInactive Date:
                              Not reportedFacility Addr 2:
                              Not reportedHorizontal Collect Method Desc:
                              Not reportedTotal App# Design Flow (MGD):
                              KYR003295KY DES #:
                              EffectiveFacility Status:
                              Not reportedFederal Facility ID:

NPDES:

                                        0.05400659Actual Emissions:
                                        VOC (Volatile Organic Compounds)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2013Year:

                                        8.678700000000001E-3Actual Emissions:
                                        SO2 (Sulfur Dioxide)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2013Year:

                                        4.6316639999999999E-2Actual Emissions:
                                        PT (Particulate Matter)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2013Year:

                                        4.6316639999999999E-2Actual Emissions:
                                        PM10 (Particulate Matter - 10 Microns Or Less)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2013Year:

                                        0.61515332999999994Actual Emissions:
                                        NO2 (Nitrogen Dioxide)Pollutant:
                                        1423AI ID:
                                        KY Dept of Military Affairs - Boone National Guard CenterFacility Name:
                                        2107300054Facility ID:
                                        FranklinCounty:
                                        2013Year:

                                        0.46459892000000003Actual Emissions:
                                        CO (Carbon Monoxide)Pollutant:
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                                             Not reportedApproved For Electronic DMR Submission:
                              Not reportedOriginal Issue Date:
                              Not reportedState Facility ID:
                              Not reportedFacility Type Desc:
                              Not reportedOrganization Formal Name:
                              Not reportedAffiliation Type Desc:
                              Not reportedEffective Date:
                              MINORMajor/Minor:
                              SOUTH BENSON CRKReveiving Waters:
                              MANAGEMENT SERVICESSIC Code Description:
                              09/30/2007Permit Expires:
                              10/06/2003Permit Issued:
                              FRANKFORT, KY 40601Mailing City,St,Zip:
                              100 MINUTEMAN PKWY BLDG 162Mailing Address 2:
                              DEPT OF MILITARY AFFAIRSMailing Address:
                              5026071535Contact Telephone:
                              JOE SANDERSONDMR Contact:
                              Not reportedBasin Code Description:
                              Not reportedBasin Code:
                              Not reportedFacility Mileage Indicator:
                              Not reportedFacility Stream Segment:
                              Not reportedUSGS Hydrologic Basin Code:
                              Not reportedLat/Long Method:
                              Not reportedLat/Long:
                              8741SIC Code:
                              Not reportedFee Category:
                              Not reportedDesign Capacity:
                              06/14/2005Inactive Date:
                              Not reportedFacility Addr 2:
                              Not reportedHorizontal Collect Method Desc:
                              Not reportedTotal App# Design Flow (MGD):
                              KYR105430KY DES #:
                              INACTIVEFacility Status:
                              Not reportedFederal Facility ID:

                                             YesApproved For Electronic DMR Submission:
                              10/30/2013Original Issue Date:
                              1423State Facility ID:
                              State GovernmentFacility Type Desc:
                              Kentucky Dept of Military Affairs - Boone National Guard CenterOrganization Formal Name:
                              PMAAffiliation Type Desc:
                              11/01/2013Effective Date:
                              MinorMajor/Minor:
                              Not reportedReveiving Waters:
                              National SecuritySIC Code Description:
                              05/31/2018Permit Expires:
                              10/30/2013Permit Issued:
                              Frankfort, KY 40601Mailing City,St,Zip:
                              Not reportedMailing Address 2:
                              100 Minuteman PkwyMailing Address:
                              502-607-1854Contact Telephone:
                              Jeremy CosselDMR Contact:
                              Not reportedBasin Code Description:
                              Not reportedBasin Code:
                              Not reportedFacility Mileage Indicator:
                              Not reportedFacility Stream Segment:
                              021USGS Hydrologic Basin Code:
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                         Not reportedLongitude:
                         Not reportedLatitude:
                         Small Arms RangeSite Type:
                         KYHQ-003-R-01Site ID:
                         Not reportedFacility Address 2:
                         JFHQ KY ARNGInstallation Name:
                         ArmyDoD Component:

UXO:

2863 ft. Site 2 of 2 in cluster A
0.542 mi.

Relative:
Higher

Actual:
810 ft.

1/2-1 FRANKFORT, KY  
East 100 MINUTEMAN PARKWAY    N/A
A3 UXONDNODS RAMEY RANGE 1018152627

                    61021Side SG:
                    Option A No Action NecessaryClosure Option:
                    Petroleum CleanupRegulatory Desc:
                    Frankfort, KY 40601Subject Item City,St,Zip:
                    Not reportedSubject Item Address2:
                    1251 Louisville RdSubject Item Address:
                    38.176943Sub Item Latitude:
                    -84.902221Sub Item Longitude:
                    FranklinSubject Item County:
                    38.176926Latitude:
                    -84.902383Longitude:
                    04/29/2003Closure Date:
                    HOPE LUTHERAN CHURCH (Closed: No Action Necessary)Description:
                    ClosedStatus:
                    52359Facility Id:

SHWS:

3956 ft.
0.749 mi.

Relative:
Lower

Actual:
747 ft.

1/2-1 FRANKFORT, KY  40601
South 1251 LOUISVILLE ROAD    N/A
4 KY SHWSHOPE LUTHERAN CHURCH S106884859
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City EDR ID Site Name Site Address Zip Database(s)

Count: 0 records.

NO SITES FOUND
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To maintain currency of the following federal and state databases, EDR contacts the appropriate governmental agency
on a monthly or quarterly basis, as required.

Number of Days to Update: Provides confirmation that EDR is reporting records that have been updated within 90 days
from the date the government agency made the information available to the public.

STANDARD ENVIRONMENTAL RECORDS

Federal NPL site list

NPL:  National Priority List
National Priorities List (Superfund). The NPL is a subset of CERCLIS and identifies over 1,200 sites for priority
cleanup under the Superfund Program. NPL sites may encompass relatively large areas. As such, EDR provides polygon
coverage for over 1,000 NPL site boundaries produced by EPA’s Environmental Photographic Interpretation Center
(EPIC) and regional EPA offices.

Date of Government Version: 12/11/2017
Date Data Arrived at EDR: 12/22/2017
Date Made Active in Reports: 01/05/2018
Number of Days to Update: 14

Source:  EPA
Telephone:  N/A
Last EDR Contact: 05/30/2018
Next Scheduled EDR Contact: 07/16/2018
Data Release Frequency: Quarterly

NPL Site Boundaries

Sources:

EPA’s Environmental Photographic Interpretation Center (EPIC)
Telephone: 202-564-7333

EPA Region 1 EPA Region 6
Telephone 617-918-1143 Telephone: 214-655-6659

EPA Region 3 EPA Region 7
Telephone 215-814-5418 Telephone: 913-551-7247

EPA Region 4 EPA Region 8
Telephone 404-562-8033 Telephone: 303-312-6774

EPA Region 5 EPA Region 9
Telephone 312-886-6686 Telephone: 415-947-4246

EPA Region 10
Telephone 206-553-8665

Proposed NPL:  Proposed National Priority List Sites
A site that has been proposed for listing on the National Priorities List through the issuance of a proposed rule
in the Federal Register. EPA then accepts public comments on the site, responds to the comments, and places on
the NPL those sites that continue to meet the requirements for listing.

Date of Government Version: 12/11/2017
Date Data Arrived at EDR: 12/22/2017
Date Made Active in Reports: 01/05/2018
Number of Days to Update: 14

Source:  EPA
Telephone:  N/A
Last EDR Contact: 05/30/2018
Next Scheduled EDR Contact: 07/16/2018
Data Release Frequency: Quarterly

NPL LIENS:  Federal Superfund Liens
Federal Superfund Liens. Under the authority granted the USEPA by CERCLA of 1980, the USEPA has the authority
to file liens against real property in order to recover remedial action expenditures or when the property owner
received notification of potential liability. USEPA compiles a listing of filed notices of Superfund Liens.

Date of Government Version: 10/15/1991
Date Data Arrived at EDR: 02/02/1994
Date Made Active in Reports: 03/30/1994
Number of Days to Update: 56

Source:  EPA
Telephone:  202-564-4267
Last EDR Contact: 08/15/2011
Next Scheduled EDR Contact: 11/28/2011
Data Release Frequency: No Update Planned
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Federal Delisted NPL site list

Delisted NPL:  National Priority List Deletions
The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) establishes the criteria that the
EPA uses to delete sites from the NPL. In accordance with 40 CFR 300.425.(e), sites may be deleted from the
NPL where no further response is appropriate.

Date of Government Version: 12/11/2017
Date Data Arrived at EDR: 12/22/2017
Date Made Active in Reports: 01/05/2018
Number of Days to Update: 14

Source:  EPA
Telephone:  N/A
Last EDR Contact: 05/30/2018
Next Scheduled EDR Contact: 07/16/2018
Data Release Frequency: Quarterly

Federal CERCLIS list

FEDERAL FACILITY:  Federal Facility Site Information listing
A listing of National Priority List (NPL) and Base Realignment and Closure (BRAC) sites found in the Comprehensive
Environmental Response, Compensation and Liability Information System (CERCLIS) Database where EPA Federal Facilities
Restoration and Reuse Office is involved in cleanup activities.

Date of Government Version: 11/07/2016
Date Data Arrived at EDR: 01/05/2017
Date Made Active in Reports: 04/07/2017
Number of Days to Update: 92

Source:  Environmental Protection Agency
Telephone:  703-603-8704
Last EDR Contact: 04/06/2018
Next Scheduled EDR Contact: 07/16/2018
Data Release Frequency: Varies

SEMS:  Superfund Enterprise Management System
SEMS (Superfund Enterprise Management System) tracks hazardous waste sites, potentially hazardous waste sites,
and remedial activities performed in support of EPA’s Superfund Program across the United States. The list was
formerly know as CERCLIS, renamed to SEMS by the EPA in 2015. The list contains data on potentially hazardous
waste sites that have been reported to the USEPA by states, municipalities, private companies and private persons,
pursuant to Section 103 of the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA).
This dataset also contains sites which are either proposed to or on the National Priorities List (NPL) and the
sites which are in the screening and assessment phase for possible inclusion on the NPL.

Date of Government Version: 01/09/2018
Date Data Arrived at EDR: 02/06/2018
Date Made Active in Reports: 04/13/2018
Number of Days to Update: 66

Source:  EPA
Telephone:  800-424-9346
Last EDR Contact: 05/30/2018
Next Scheduled EDR Contact: 07/30/2018
Data Release Frequency: Quarterly

Federal CERCLIS NFRAP site list

SEMS-ARCHIVE:  Superfund Enterprise Management System Archive
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SEMS-ARCHIVE (Superfund Enterprise Management System Archive) tracks sites that have no further interest under
the Federal Superfund Program based on available information. The list was formerly known as the CERCLIS-NFRAP,
renamed to SEMS ARCHIVE by the EPA in 2015. EPA may perform a minimal level of assessment work at a site while
it is archived if site conditions change and/or new information becomes available. Archived sites have been removed
and archived from the inventory of SEMS sites. Archived status indicates that, to the best of EPA’s knowledge,
assessment at a site has been completed and that EPA has determined no further steps will be taken to list the
site on the National Priorities List (NPL), unless information indicates this decision was not appropriate or
other considerations require a recommendation for listing at a later time. The decision does not necessarily mean
that there is no hazard associated with a given site; it only means that. based upon available information, the
location is not judged to be potential NPL site.

Date of Government Version: 01/09/2018
Date Data Arrived at EDR: 02/06/2018
Date Made Active in Reports: 04/13/2018
Number of Days to Update: 66

Source:  EPA
Telephone:  800-424-9346
Last EDR Contact: 05/30/2018
Next Scheduled EDR Contact: 07/30/2018
Data Release Frequency: Quarterly

Federal RCRA CORRACTS facilities list

CORRACTS:  Corrective Action Report
CORRACTS identifies hazardous waste handlers with RCRA corrective action activity.

Date of Government Version: 12/11/2017
Date Data Arrived at EDR: 12/26/2017
Date Made Active in Reports: 02/09/2018
Number of Days to Update: 45

Source:  EPA
Telephone:  800-424-9346
Last EDR Contact: 03/28/2018
Next Scheduled EDR Contact: 07/09/2018
Data Release Frequency: Quarterly

Federal RCRA non-CORRACTS TSD facilities list

RCRA-TSDF:  RCRA - Treatment, Storage and Disposal
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Transporters are individuals or entities that
move hazardous waste from the generator offsite to a facility that can recycle, treat, store, or dispose of the
waste. TSDFs treat, store, or dispose of the waste.

Date of Government Version: 12/11/2017
Date Data Arrived at EDR: 12/26/2017
Date Made Active in Reports: 02/09/2018
Number of Days to Update: 45

Source:  Environmental Protection Agency
Telephone:  (404) 562-8651
Last EDR Contact: 03/28/2018
Next Scheduled EDR Contact: 07/09/2018
Data Release Frequency: Quarterly

Federal RCRA generators list

RCRA-LQG:  RCRA - Large Quantity Generators
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Large quantity generators (LQGs) generate
over 1,000 kilograms (kg) of hazardous waste, or over 1 kg of acutely hazardous waste per month.

Date of Government Version: 12/11/2017
Date Data Arrived at EDR: 12/26/2017
Date Made Active in Reports: 02/09/2018
Number of Days to Update: 45

Source:  Environmental Protection Agency
Telephone:  (404) 562-8651
Last EDR Contact: 03/28/2018
Next Scheduled EDR Contact: 07/09/2018
Data Release Frequency: Quarterly
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RCRA-SQG:  RCRA - Small Quantity Generators
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Small quantity generators (SQGs) generate
between 100 kg and 1,000 kg of hazardous waste per month.

Date of Government Version: 12/11/2017
Date Data Arrived at EDR: 12/26/2017
Date Made Active in Reports: 02/09/2018
Number of Days to Update: 45

Source:  Environmental Protection Agency
Telephone:  (404) 562-8651
Last EDR Contact: 03/28/2018
Next Scheduled EDR Contact: 07/09/2018
Data Release Frequency: Quarterly

RCRA-CESQG:  RCRA - Conditionally Exempt Small Quantity Generators
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Conditionally exempt small quantity generators
(CESQGs) generate less than 100 kg of hazardous waste, or less than 1 kg of acutely hazardous waste per month.

Date of Government Version: 12/11/2017
Date Data Arrived at EDR: 12/26/2017
Date Made Active in Reports: 02/09/2018
Number of Days to Update: 45

Source:  Environmental Protection Agency
Telephone:  (404) 562-8651
Last EDR Contact: 03/28/2018
Next Scheduled EDR Contact: 07/09/2018
Data Release Frequency: Quarterly

Federal institutional controls / engineering controls registries

LUCIS:  Land Use Control Information System
LUCIS contains records of land use control information pertaining to the former Navy Base Realignment and Closure
properties.

Date of Government Version: 02/16/2018
Date Data Arrived at EDR: 02/22/2018
Date Made Active in Reports: 05/11/2018
Number of Days to Update: 78

Source:  Department of the Navy
Telephone:  843-820-7326
Last EDR Contact: 05/09/2018
Next Scheduled EDR Contact: 08/27/2018
Data Release Frequency: Varies

US ENG CONTROLS:  Engineering Controls Sites List
A listing of sites with engineering controls in place. Engineering controls include various forms of caps, building
foundations, liners, and treatment methods to create pathway elimination for regulated substances to enter environmental
media or effect human health.

Date of Government Version: 02/13/2018
Date Data Arrived at EDR: 02/27/2018
Date Made Active in Reports: 05/11/2018
Number of Days to Update: 73

Source:  Environmental Protection Agency
Telephone:  703-603-0695
Last EDR Contact: 05/29/2018
Next Scheduled EDR Contact: 09/10/2018
Data Release Frequency: Varies

US INST CONTROL:  Sites with Institutional Controls
A listing of sites with institutional controls in place. Institutional controls include administrative measures,
such as groundwater use restrictions, construction restrictions, property use restrictions, and post remediation
care requirements intended to prevent exposure to contaminants remaining on site. Deed restrictions are generally
required as part of the institutional controls.

Date of Government Version: 02/13/2018
Date Data Arrived at EDR: 02/27/2018
Date Made Active in Reports: 05/11/2018
Number of Days to Update: 73

Source:  Environmental Protection Agency
Telephone:  703-603-0695
Last EDR Contact: 05/29/2018
Next Scheduled EDR Contact: 09/10/2018
Data Release Frequency: Varies
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Federal ERNS list

ERNS:  Emergency Response Notification System
Emergency Response Notification System. ERNS records and stores information on reported releases of oil and hazardous
substances.

Date of Government Version: 01/16/2018
Date Data Arrived at EDR: 01/19/2018
Date Made Active in Reports: 03/23/2018
Number of Days to Update: 63

Source:  National Response Center, United States Coast Guard
Telephone:  202-267-2180
Last EDR Contact: 03/27/2018
Next Scheduled EDR Contact: 07/09/2018
Data Release Frequency: Quarterly

State- and tribal - equivalent CERCLIS

SHWS:  State Leads List
State Hazardous Waste Sites. State hazardous waste site records are the states’ equivalent to CERCLIS. These sites
may or may not already be listed on the federal CERCLIS list. Priority sites planned for cleanup using state funds
(state equivalent of Superfund) are identified along with sites where cleanup will be paid for by potentially
responsible parties. Available information varies by state.

Date of Government Version: 03/21/2018
Date Data Arrived at EDR: 03/22/2018
Date Made Active in Reports: 04/18/2018
Number of Days to Update: 27

Source:  Department of Environmental Protection
Telephone:  502-564-6716
Last EDR Contact: 05/29/2018
Next Scheduled EDR Contact: 09/10/2018
Data Release Frequency: Quarterly

State and tribal landfill and/or solid waste disposal site lists

SWF/LF:  Solid Waste Facilities List
Solid Waste Facilities/Landfill Sites. SWF/LF type records typically contain an inventory of solid waste disposal
facilities or landfills in a particular state. Depending on the state, these may be active or inactive facilities
or open dumps that failed to meet RCRA Subtitle D Section 4004 criteria for solid waste landfills or disposal
sites.

Date of Government Version: 02/20/2018
Date Data Arrived at EDR: 02/23/2018
Date Made Active in Reports: 04/18/2018
Number of Days to Update: 54

Source:  Department of Environmental Protection
Telephone:  502-564-6716
Last EDR Contact: 04/30/2018
Next Scheduled EDR Contact: 08/13/2018
Data Release Frequency: Semi-Annually

State and tribal leaking storage tank lists

PSTEAF:  Facility Ranking List
The Underground Storage Tank Branch (USTB) has ranked all PSTEAF reimbursable facilities requiring corrective
action, in accordance with 401 KAR 42:290. Directive letters will be issued on the basis of facility ranking and
available PSTEAF funding in sequential order as ranked. For example, Rank 2 facilities will be issued directives
before Rank 3 facilities.

Date of Government Version: 04/01/2018
Date Data Arrived at EDR: 04/11/2018
Date Made Active in Reports: 04/26/2018
Number of Days to Update: 15

Source:  Department of Environmental Protection
Telephone:  502-564-5981
Last EDR Contact: 04/11/2018
Next Scheduled EDR Contact: 07/23/2018
Data Release Frequency: Quarterly

INDIAN LUST R5:  Leaking Underground Storage Tanks on Indian Land
Leaking underground storage tanks located on Indian Land in Michigan, Minnesota and Wisconsin.

Date of Government Version: 10/16/2017
Date Data Arrived at EDR: 01/23/2018
Date Made Active in Reports: 04/13/2018
Number of Days to Update: 80

Source:  EPA, Region 5
Telephone:  312-886-7439
Last EDR Contact: 05/18/2018
Next Scheduled EDR Contact: 08/06/2018
Data Release Frequency: Varies
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INDIAN LUST R10:  Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in Alaska, Idaho, Oregon and Washington.

Date of Government Version: 10/24/2017
Date Data Arrived at EDR: 01/23/2018
Date Made Active in Reports: 04/13/2018
Number of Days to Update: 80

Source:  EPA Region 10
Telephone:  206-553-2857
Last EDR Contact: 05/18/2018
Next Scheduled EDR Contact: 08/06/2018
Data Release Frequency: Varies

INDIAN LUST R4:  Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in Florida, Mississippi and North Carolina.

Date of Government Version: 10/14/2017
Date Data Arrived at EDR: 01/23/2018
Date Made Active in Reports: 04/13/2018
Number of Days to Update: 80

Source:  EPA Region 4
Telephone:  404-562-8677
Last EDR Contact: 05/16/2018
Next Scheduled EDR Contact: 08/06/2018
Data Release Frequency: Varies

INDIAN LUST R9:  Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in Arizona, California, New Mexico and Nevada

Date of Government Version: 09/30/2017
Date Data Arrived at EDR: 01/23/2018
Date Made Active in Reports: 04/13/2018
Number of Days to Update: 80

Source:  Environmental Protection Agency
Telephone:  415-972-3372
Last EDR Contact: 05/18/2018
Next Scheduled EDR Contact: 08/06/2018
Data Release Frequency: Varies

INDIAN LUST R7:  Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in Iowa, Kansas, and Nebraska

Date of Government Version: 10/12/2017
Date Data Arrived at EDR: 01/23/2018
Date Made Active in Reports: 04/13/2018
Number of Days to Update: 80

Source:  EPA Region 7
Telephone:  913-551-7003
Last EDR Contact: 05/18/2018
Next Scheduled EDR Contact: 08/06/2018
Data Release Frequency: Varies

INDIAN LUST R6:  Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in New Mexico and Oklahoma.

Date of Government Version: 01/06/2018
Date Data Arrived at EDR: 01/23/2018
Date Made Active in Reports: 04/13/2018
Number of Days to Update: 80

Source:  EPA Region 6
Telephone:  214-665-6597
Last EDR Contact: 05/18/2018
Next Scheduled EDR Contact: 08/06/2018
Data Release Frequency: Varies

INDIAN LUST R8:  Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in Colorado, Montana, North Dakota, South Dakota, Utah and Wyoming.

Date of Government Version: 10/12/2017
Date Data Arrived at EDR: 01/23/2018
Date Made Active in Reports: 04/13/2018
Number of Days to Update: 80

Source:  EPA Region 8
Telephone:  303-312-6271
Last EDR Contact: 05/18/2018
Next Scheduled EDR Contact: 08/06/2018
Data Release Frequency: Varies

INDIAN LUST R1:  Leaking Underground Storage Tanks on Indian Land
A listing of leaking underground storage tank locations on Indian Land.

Date of Government Version: 10/14/2017
Date Data Arrived at EDR: 01/23/2018
Date Made Active in Reports: 04/13/2018
Number of Days to Update: 80

Source:  EPA Region 1
Telephone:  617-918-1313
Last EDR Contact: 05/18/2018
Next Scheduled EDR Contact: 08/06/2018
Data Release Frequency: Varies
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SB193:  SB193 Branch Site Inventory List
The inventory indicates facilities that have performed permanent closure activities at a regulated underground
storage tank facility and have known soil and/or groundwater contamination.

Date of Government Version: 09/05/2006
Date Data Arrived at EDR: 09/13/2006
Date Made Active in Reports: 10/18/2006
Number of Days to Update: 35

Source:  Department of Environmental Protection
Telephone:  502-564-5981
Last EDR Contact: 04/08/2016
Next Scheduled EDR Contact: 07/25/2016
Data Release Frequency: No Update Planned

State and tribal registered storage tank lists

FEMA UST:  Underground Storage Tank Listing
A listing of all FEMA owned underground storage tanks.

Date of Government Version: 05/15/2017
Date Data Arrived at EDR: 05/30/2017
Date Made Active in Reports: 10/13/2017
Number of Days to Update: 136

Source:  FEMA
Telephone:  202-646-5797
Last EDR Contact: 04/13/2018
Next Scheduled EDR Contact: 07/23/2018
Data Release Frequency: Varies

UST:  Underground Storage Tank Database
Registered Underground Storage Tanks. UST’s are regulated under Subtitle I of the Resource Conservation and Recovery
Act (RCRA) and must be registered with the state department responsible for administering the UST program. Available
information varies by state program.

Date of Government Version: 01/26/2018
Date Data Arrived at EDR: 02/28/2018
Date Made Active in Reports: 04/19/2018
Number of Days to Update: 50

Source:  Department of Environmental Protection
Telephone:  502-564-5981
Last EDR Contact: 02/28/2018
Next Scheduled EDR Contact: 06/11/2018
Data Release Frequency: Quarterly

INDIAN UST R10:  Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 10 (Alaska, Idaho, Oregon, Washington, and Tribal Nations).

Date of Government Version: 10/24/2017
Date Data Arrived at EDR: 01/23/2018
Date Made Active in Reports: 04/13/2018
Number of Days to Update: 80

Source:  EPA Region 10
Telephone:  206-553-2857
Last EDR Contact: 05/18/2018
Next Scheduled EDR Contact: 08/06/2018
Data Release Frequency: Varies

INDIAN UST R9:  Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 9 (Arizona, California, Hawaii, Nevada, the Pacific Islands, and Tribal Nations).

Date of Government Version: 09/30/2017
Date Data Arrived at EDR: 01/23/2018
Date Made Active in Reports: 04/13/2018
Number of Days to Update: 80

Source:  EPA Region 9
Telephone:  415-972-3368
Last EDR Contact: 05/18/2018
Next Scheduled EDR Contact: 08/06/2018
Data Release Frequency: Varies

INDIAN UST R8:  Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 8 (Colorado, Montana, North Dakota, South Dakota, Utah, Wyoming and 27 Tribal Nations).

Date of Government Version: 10/12/2017
Date Data Arrived at EDR: 01/23/2018
Date Made Active in Reports: 04/13/2018
Number of Days to Update: 80

Source:  EPA Region 8
Telephone:  303-312-6137
Last EDR Contact: 05/18/2018
Next Scheduled EDR Contact: 08/06/2018
Data Release Frequency: Varies
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INDIAN UST R6:  Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 6 (Louisiana, Arkansas, Oklahoma, New Mexico, Texas and 65 Tribes).

Date of Government Version: 04/24/2017
Date Data Arrived at EDR: 07/27/2017
Date Made Active in Reports: 12/08/2017
Number of Days to Update: 134

Source:  EPA Region 6
Telephone:  214-665-7591
Last EDR Contact: 05/18/2018
Next Scheduled EDR Contact: 08/06/2018
Data Release Frequency: Varies

INDIAN UST R5:  Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 5 (Michigan, Minnesota and Wisconsin and Tribal Nations).

Date of Government Version: 10/16/2017
Date Data Arrived at EDR: 01/23/2018
Date Made Active in Reports: 04/13/2018
Number of Days to Update: 80

Source:  EPA Region 5
Telephone:  312-886-6136
Last EDR Contact: 05/18/2018
Next Scheduled EDR Contact: 08/06/2018
Data Release Frequency: Varies

INDIAN UST R4:  Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 4 (Alabama, Florida, Georgia, Kentucky, Mississippi, North Carolina, South Carolina, Tennessee
and Tribal Nations)

Date of Government Version: 10/14/2017
Date Data Arrived at EDR: 01/23/2018
Date Made Active in Reports: 04/13/2018
Number of Days to Update: 80

Source:  EPA Region 4
Telephone:  404-562-9424
Last EDR Contact: 05/16/2018
Next Scheduled EDR Contact: 08/06/2018
Data Release Frequency: Varies

INDIAN UST R1:  Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 1 (Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island, Vermont and ten Tribal
Nations).

Date of Government Version: 10/14/2017
Date Data Arrived at EDR: 01/23/2018
Date Made Active in Reports: 04/13/2018
Number of Days to Update: 80

Source:  EPA, Region 1
Telephone:  617-918-1313
Last EDR Contact: 05/18/2018
Next Scheduled EDR Contact: 08/06/2018
Data Release Frequency: Varies

INDIAN UST R7:  Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 7 (Iowa, Kansas, Missouri, Nebraska, and 9 Tribal Nations).

Date of Government Version: 01/13/2018
Date Data Arrived at EDR: 01/23/2018
Date Made Active in Reports: 04/13/2018
Number of Days to Update: 80

Source:  EPA Region 7
Telephone:  913-551-7003
Last EDR Contact: 05/18/2018
Next Scheduled EDR Contact: 08/06/2018
Data Release Frequency: Varies

State and tribal institutional control / engineering control registries

ENG CONTROLS:  Engineering Controls Site Listing
A listing of sites that use engineering controls.

Date of Government Version: 03/21/2018
Date Data Arrived at EDR: 03/22/2018
Date Made Active in Reports: 04/18/2018
Number of Days to Update: 27

Source:  Department of Environmental Protection
Telephone:  502-564-6716
Last EDR Contact: 05/29/2018
Next Scheduled EDR Contact: 09/10/2018
Data Release Frequency: Varies
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INST CONTROL:  State Superfund Database
A list of closed sites in the State Superfund Database. Institutional controls would be in place at any site that
uses Contained or Managed as a Closure Option.

Date of Government Version: 03/21/2018
Date Data Arrived at EDR: 03/22/2018
Date Made Active in Reports: 04/24/2018
Number of Days to Update: 33

Source:  Department of Environmental Protection
Telephone:  502-564-6716
Last EDR Contact: 05/29/2018
Next Scheduled EDR Contact: 09/10/2018
Data Release Frequency: Varies

State and tribal voluntary cleanup sites

INDIAN VCP R1:  Voluntary Cleanup Priority Listing
A listing of voluntary cleanup priority sites located on Indian Land located in Region 1.

Date of Government Version: 07/27/2015
Date Data Arrived at EDR: 09/29/2015
Date Made Active in Reports: 02/18/2016
Number of Days to Update: 142

Source:  EPA, Region 1
Telephone:  617-918-1102
Last EDR Contact: 03/21/2018
Next Scheduled EDR Contact: 07/09/2018
Data Release Frequency: Varies

VCP:  Voluntary Cleanup Program Sites
Sites that have been accepted into the Voluntary Cleanup Program or have submitted an application.

Date of Government Version: 03/21/2018
Date Data Arrived at EDR: 03/22/2018
Date Made Active in Reports: 04/18/2018
Number of Days to Update: 27

Source:  Department of Environmental Protection
Telephone:  502-564-6716
Last EDR Contact: 05/29/2018
Next Scheduled EDR Contact: 09/10/2018
Data Release Frequency: Varies

INDIAN VCP R7:  Voluntary Cleanup Priority Lisitng
A listing of voluntary cleanup priority sites located on Indian Land located in Region 7.

Date of Government Version: 03/20/2008
Date Data Arrived at EDR: 04/22/2008
Date Made Active in Reports: 05/19/2008
Number of Days to Update: 27

Source:  EPA, Region 7
Telephone:  913-551-7365
Last EDR Contact: 04/20/2009
Next Scheduled EDR Contact: 07/20/2009
Data Release Frequency: Varies

State and tribal Brownfields sites

BROWNFIELDS:  Kentucky Brownfield Inventory
The Kentucky Brownfield Program has created an inventory of brownfield sites in order to market the properties
to those interested in brownfield redevelopment. The Kentucky Brownfield Program is working to promote the redevelopment
of these sites by helping to remove barriers that prevent reuse, providing useful information to communities,
developers and the public and encouraging a climate that fosters redevelopment of contaminated sites.

Date of Government Version: 02/06/2018
Date Data Arrived at EDR: 02/07/2018
Date Made Active in Reports: 02/21/2018
Number of Days to Update: 14

Source:  Division of Compliance Assistance
Telephone:  502-564-0323
Last EDR Contact: 04/16/2018
Next Scheduled EDR Contact: 07/30/2018
Data Release Frequency: Varies

ADDITIONAL ENVIRONMENTAL RECORDS

Local Brownfield lists

US BROWNFIELDS:  A Listing of Brownfields Sites
Brownfields are real property, the expansion, redevelopment, or reuse of which may be complicated by the presence
or potential presence of a hazardous substance, pollutant, or contaminant. Cleaning up and reinvesting in these
properties takes development pressures off of undeveloped, open land, and both improves and protects the environment.
Assessment, Cleanup and Redevelopment Exchange System (ACRES) stores information reported by EPA Brownfields
grant recipients on brownfields properties assessed or cleaned up with grant funding as well as information on
Targeted Brownfields Assessments performed by EPA Regions. A listing of ACRES Brownfield sites is obtained from
Cleanups in My Community. Cleanups in My Community provides information on Brownfields properties for which information
is reported back to EPA, as well as areas served by Brownfields grant programs.
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Date of Government Version: 01/19/2018
Date Data Arrived at EDR: 01/19/2018
Date Made Active in Reports: 02/09/2018
Number of Days to Update: 21

Source:  Environmental Protection Agency
Telephone:  202-566-2777
Last EDR Contact: 03/21/2018
Next Scheduled EDR Contact: 07/02/2018
Data Release Frequency: Semi-Annually

Local Lists of Landfill / Solid Waste Disposal Sites

SWRCY:  Recycling Facilities
A listing of recycling facilities located in the state of Kentucky.

Date of Government Version: 03/07/2018
Date Data Arrived at EDR: 04/20/2018
Date Made Active in Reports: 04/26/2018
Number of Days to Update: 6

Source:  Department of Environmental Protection
Telephone:  502-564-6716
Last EDR Contact: 04/16/2018
Next Scheduled EDR Contact: 07/30/2018
Data Release Frequency: Varies

HIST LF:  Historical Landfills
This solid waste facility listing contains detail information that is not included in the landfill listing. A
listing with detail information is no longer available by the Department of Environmental Protection.

Date of Government Version: 05/01/2003
Date Data Arrived at EDR: 03/30/2006
Date Made Active in Reports: 05/01/2006
Number of Days to Update: 32

Source:  Department of Environmental Protection
Telephone:  502-564-6716
Last EDR Contact: 02/23/2009
Next Scheduled EDR Contact: 05/25/2009
Data Release Frequency: No Update Planned

INDIAN ODI:  Report on the Status of Open Dumps on Indian Lands
Location of open dumps on Indian land.

Date of Government Version: 12/31/1998
Date Data Arrived at EDR: 12/03/2007
Date Made Active in Reports: 01/24/2008
Number of Days to Update: 52

Source:  Environmental Protection Agency
Telephone:  703-308-8245
Last EDR Contact: 01/30/2018
Next Scheduled EDR Contact: 05/14/2018
Data Release Frequency: Varies

DEBRIS REGION 9:  Torres Martinez Reservation Illegal Dump Site Locations
A listing of illegal dump sites location on the Torres Martinez Indian Reservation located in eastern Riverside
County and northern Imperial County, California.

Date of Government Version: 01/12/2009
Date Data Arrived at EDR: 05/07/2009
Date Made Active in Reports: 09/21/2009
Number of Days to Update: 137

Source:  EPA, Region 9
Telephone:  415-947-4219
Last EDR Contact: 04/18/2018
Next Scheduled EDR Contact: 08/06/2018
Data Release Frequency: No Update Planned

ODI:  Open Dump Inventory
An open dump is defined as a disposal facility that does not comply with one or more of the Part 257 or Part 258
Subtitle D Criteria.

Date of Government Version: 06/30/1985
Date Data Arrived at EDR: 08/09/2004
Date Made Active in Reports: 09/17/2004
Number of Days to Update: 39

Source:  Environmental Protection Agency
Telephone:  800-424-9346
Last EDR Contact: 06/09/2004
Next Scheduled EDR Contact: N/A
Data Release Frequency: No Update Planned

IHS OPEN DUMPS:  Open Dumps on Indian Land
A listing of all open dumps located on Indian Land in the United States.
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Date of Government Version: 04/01/2014
Date Data Arrived at EDR: 08/06/2014
Date Made Active in Reports: 01/29/2015
Number of Days to Update: 176

Source:  Department of Health & Human Serivces, Indian Health Service
Telephone:  301-443-1452
Last EDR Contact: 05/04/2018
Next Scheduled EDR Contact: 08/13/2018
Data Release Frequency: Varies

Local Lists of Hazardous waste / Contaminated Sites

US HIST CDL:  National Clandestine Laboratory Register
A listing of clandestine drug lab locations that have been removed from the DEAs National Clandestine Laboratory
Register.

Date of Government Version: 02/22/2018
Date Data Arrived at EDR: 03/01/2018
Date Made Active in Reports: 05/11/2018
Number of Days to Update: 71

Source:  Drug Enforcement Administration
Telephone:  202-307-1000
Last EDR Contact: 05/30/2018
Next Scheduled EDR Contact: 09/10/2018
Data Release Frequency: No Update Planned

CDL:  Clandestine Drub Lab Location Listing
Clandestine drug lab site locations.

Date of Government Version: 03/21/2018
Date Data Arrived at EDR: 03/22/2018
Date Made Active in Reports: 04/18/2018
Number of Days to Update: 27

Source:  Department of Environmental Protection
Telephone:  502-564-6716
Last EDR Contact: 05/29/2018
Next Scheduled EDR Contact: 09/10/2018
Data Release Frequency: Varies

US CDL:  Clandestine Drug Labs
A listing of clandestine drug lab locations. The U.S. Department of Justice ("the Department") provides this
web site as a public service. It contains addresses of some locations where law enforcement agencies reported
they found chemicals or other items that indicated the presence of either clandestine drug laboratories or dumpsites.
In most cases, the source of the entries is not the Department, and the Department has not verified the entry
and does not guarantee its accuracy. Members of the public must verify the accuracy of all entries by, for example,
contacting local law enforcement and local health departments.

Date of Government Version: 02/22/2018
Date Data Arrived at EDR: 03/01/2018
Date Made Active in Reports: 05/11/2018
Number of Days to Update: 71

Source:  Drug Enforcement Administration
Telephone:  202-307-1000
Last EDR Contact: 05/30/2018
Next Scheduled EDR Contact: 09/10/2018
Data Release Frequency: Quarterly

Local Land Records

LIENS 2:  CERCLA Lien Information
A Federal CERCLA (’Superfund’) lien can exist by operation of law at any site or property at which EPA has spent
Superfund monies. These monies are spent to investigate and address releases and threatened releases of contamination.
CERCLIS provides information as to the identity of these sites and properties.

Date of Government Version: 01/09/2018
Date Data Arrived at EDR: 02/06/2018
Date Made Active in Reports: 05/11/2018
Number of Days to Update: 94

Source:  Environmental Protection Agency
Telephone:  202-564-6023
Last EDR Contact: 05/30/2018
Next Scheduled EDR Contact: 08/06/2018
Data Release Frequency: Semi-Annually

Records of Emergency Release Reports

HMIRS:  Hazardous Materials Information Reporting System
Hazardous Materials Incident Report System. HMIRS contains hazardous material spill incidents reported to DOT.
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Date of Government Version: 01/19/2018
Date Data Arrived at EDR: 01/19/2018
Date Made Active in Reports: 03/23/2018
Number of Days to Update: 63

Source:  U.S. Department of Transportation
Telephone:  202-366-4555
Last EDR Contact: 03/27/2018
Next Scheduled EDR Contact: 07/09/2018
Data Release Frequency: Quarterly

SPILLS:  State spills
A listing of spill and/or release related incidents.

Date of Government Version: 01/26/2018
Date Data Arrived at EDR: 02/09/2018
Date Made Active in Reports: 02/20/2018
Number of Days to Update: 11

Source:  DEP, Emergency Response
Telephone:  502-564-2380
Last EDR Contact: 04/16/2018
Next Scheduled EDR Contact: 07/30/2018
Data Release Frequency: Varies

Other Ascertainable Records

RCRA NonGen / NLR:  RCRA - Non Generators / No Longer Regulated
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Non-Generators do not presently generate hazardous
waste.

Date of Government Version: 12/11/2017
Date Data Arrived at EDR: 12/26/2017
Date Made Active in Reports: 02/09/2018
Number of Days to Update: 45

Source:  Environmental Protection Agency
Telephone:  (404) 562-8651
Last EDR Contact: 03/28/2018
Next Scheduled EDR Contact: 07/09/2018
Data Release Frequency: Quarterly

FUDS:  Formerly Used Defense Sites
The listing includes locations of Formerly Used Defense Sites properties where the US Army Corps of Engineers
is actively working or will take necessary cleanup actions.

Date of Government Version: 01/31/2015
Date Data Arrived at EDR: 07/08/2015
Date Made Active in Reports: 10/13/2015
Number of Days to Update: 97

Source:  U.S. Army Corps of Engineers
Telephone:  202-528-4285
Last EDR Contact: 05/25/2018
Next Scheduled EDR Contact: 09/03/2018
Data Release Frequency: Varies

DOD:  Department of Defense Sites
This data set consists of federally owned or administered lands, administered by the Department of Defense, that
have any area equal to or greater than 640 acres of the United States, Puerto Rico, and the U.S. Virgin Islands.

Date of Government Version: 12/31/2005
Date Data Arrived at EDR: 11/10/2006
Date Made Active in Reports: 01/11/2007
Number of Days to Update: 62

Source:  USGS
Telephone:  888-275-8747
Last EDR Contact: 04/13/2018
Next Scheduled EDR Contact: 07/23/2018
Data Release Frequency: Semi-Annually

FEDLAND:  Federal and Indian Lands
Federally and Indian administrated lands of the United States. Lands included are administrated by: Army Corps
of Engineers, Bureau of Reclamation, National Wild and Scenic River, National Wildlife Refuge, Public Domain Land,
Wilderness, Wilderness Study Area, Wildlife Management Area, Bureau of Indian Affairs, Bureau of Land Management,
Department of Justice, Forest Service, Fish and Wildlife Service, National Park Service.

Date of Government Version: 12/31/2005
Date Data Arrived at EDR: 02/06/2006
Date Made Active in Reports: 01/11/2007
Number of Days to Update: 339

Source:  U.S. Geological Survey
Telephone:  888-275-8747
Last EDR Contact: 04/11/2018
Next Scheduled EDR Contact: 07/23/2018
Data Release Frequency: N/A
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SCRD DRYCLEANERS:  State Coalition for Remediation of Drycleaners Listing
The State Coalition for Remediation of Drycleaners was established in 1998, with support from the U.S. EPA Office
of Superfund Remediation and Technology Innovation. It is comprised of representatives of states with established
drycleaner remediation programs. Currently the member states are Alabama, Connecticut, Florida, Illinois, Kansas,
Minnesota, Missouri, North Carolina, Oregon, South Carolina, Tennessee, Texas, and Wisconsin.

Date of Government Version: 01/01/2017
Date Data Arrived at EDR: 02/03/2017
Date Made Active in Reports: 04/07/2017
Number of Days to Update: 63

Source:  Environmental Protection Agency
Telephone:  615-532-8599
Last EDR Contact: 05/15/2018
Next Scheduled EDR Contact: 08/27/2018
Data Release Frequency: Varies

US FIN ASSUR:  Financial Assurance Information
All owners and operators of facilities that treat, store, or dispose of hazardous waste are required to provide
proof that they will have sufficient funds to pay for the clean up, closure, and post-closure care of their facilities.

Date of Government Version: 01/11/2018
Date Data Arrived at EDR: 01/19/2018
Date Made Active in Reports: 03/02/2018
Number of Days to Update: 42

Source:  Environmental Protection Agency
Telephone:  202-566-1917
Last EDR Contact: 03/27/2018
Next Scheduled EDR Contact: 07/09/2018
Data Release Frequency: Quarterly

EPA WATCH LIST:  EPA WATCH LIST
EPA maintains a "Watch List" to facilitate dialogue between EPA, state and local environmental agencies on enforcement
matters relating to facilities with alleged violations identified as either significant or high priority. Being
on the Watch List does not mean that the facility has actually violated the law only that an investigation by
EPA or a state or local environmental agency has led those organizations to allege that an unproven violation
has in fact occurred. Being on the Watch List does not represent a higher level of concern regarding the alleged
violations that were detected, but instead indicates cases requiring additional dialogue between EPA, state and
local agencies - primarily because of the length of time the alleged violation has gone unaddressed or unresolved.

Date of Government Version: 08/30/2013
Date Data Arrived at EDR: 03/21/2014
Date Made Active in Reports: 06/17/2014
Number of Days to Update: 88

Source:  Environmental Protection Agency
Telephone:  617-520-3000
Last EDR Contact: 05/07/2018
Next Scheduled EDR Contact: 08/20/2018
Data Release Frequency: Quarterly

2020 COR ACTION:  2020 Corrective Action Program List
The EPA has set ambitious goals for the RCRA Corrective Action program by creating the 2020 Corrective Action
Universe. This RCRA cleanup baseline includes facilities expected to need corrective action. The 2020 universe
contains a wide variety of sites. Some properties are heavily contaminated while others were contaminated but
have since been cleaned up. Still others have not been fully investigated yet, and may require little or no remediation.
Inclusion in the 2020 Universe does not necessarily imply failure on the part of a facility to meet its RCRA obligations.

Date of Government Version: 04/22/2013
Date Data Arrived at EDR: 03/03/2015
Date Made Active in Reports: 03/09/2015
Number of Days to Update: 6

Source:  Environmental Protection Agency
Telephone:  703-308-4044
Last EDR Contact: 05/08/2018
Next Scheduled EDR Contact: 08/20/2018
Data Release Frequency: Varies

TSCA:  Toxic Substances Control Act
Toxic Substances Control Act. TSCA identifies manufacturers and importers of chemical substances included on the
TSCA Chemical Substance Inventory list. It includes data on the production volume of these substances by plant
site.

Date of Government Version: 12/31/2016
Date Data Arrived at EDR: 06/21/2017
Date Made Active in Reports: 01/05/2018
Number of Days to Update: 198

Source:  EPA
Telephone:  202-260-5521
Last EDR Contact: 03/23/2018
Next Scheduled EDR Contact: 07/02/2018
Data Release Frequency: Every 4 Years
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TRIS:  Toxic Chemical Release Inventory System
Toxic Release Inventory System. TRIS identifies facilities which release toxic chemicals to the air, water and
land in reportable quantities under SARA Title III Section 313.

Date of Government Version: 12/31/2016
Date Data Arrived at EDR: 01/10/2018
Date Made Active in Reports: 01/12/2018
Number of Days to Update: 2

Source:  EPA
Telephone:  202-566-0250
Last EDR Contact: 05/25/2018
Next Scheduled EDR Contact: 09/03/2018
Data Release Frequency: Annually

SSTS:  Section 7 Tracking Systems
Section 7 of the Federal Insecticide, Fungicide and Rodenticide Act, as amended (92 Stat. 829) requires all
registered pesticide-producing establishments to submit a report to the Environmental Protection Agency by March
1st each year. Each establishment must report the types and amounts of pesticides, active ingredients and devices
being produced, and those having been produced and sold or distributed in the past year.

Date of Government Version: 12/31/2009
Date Data Arrived at EDR: 12/10/2010
Date Made Active in Reports: 02/25/2011
Number of Days to Update: 77

Source:  EPA
Telephone:  202-564-4203
Last EDR Contact: 04/09/2018
Next Scheduled EDR Contact: 08/06/2018
Data Release Frequency: Annually

ROD:  Records Of Decision
Record of Decision. ROD documents mandate a permanent remedy at an NPL (Superfund) site containing technical
and health information to aid in the cleanup.

Date of Government Version: 01/09/2018
Date Data Arrived at EDR: 02/06/2018
Date Made Active in Reports: 05/11/2018
Number of Days to Update: 94

Source:  EPA
Telephone:  703-416-0223
Last EDR Contact: 05/30/2018
Next Scheduled EDR Contact: 06/18/2018
Data Release Frequency: Annually

RMP:  Risk Management Plans
When Congress passed the Clean Air Act Amendments of 1990, it required EPA to publish regulations and guidance
for chemical accident prevention at facilities using extremely hazardous substances. The Risk Management Program
Rule (RMP Rule) was written to implement Section 112(r) of these amendments. The rule, which built upon existing
industry codes and standards, requires companies of all sizes that use certain flammable and toxic substances
to develop a Risk Management Program, which includes a(n): Hazard assessment that details the potential effects
of an accidental release, an accident history of the last five years, and an evaluation of worst-case and alternative
accidental releases; Prevention program that includes safety precautions and maintenance, monitoring, and employee
training measures; and Emergency response program that spells out emergency health care, employee training measures
and procedures for informing the public and response agencies (e.g the fire department) should an accident occur.

Date of Government Version: 11/02/2017
Date Data Arrived at EDR: 11/17/2017
Date Made Active in Reports: 12/08/2017
Number of Days to Update: 21

Source:  Environmental Protection Agency
Telephone:  202-564-8600
Last EDR Contact: 04/20/2018
Next Scheduled EDR Contact: 08/06/2018
Data Release Frequency: Varies

RAATS:  RCRA Administrative Action Tracking System
RCRA Administration Action Tracking System. RAATS contains records based on enforcement actions issued under RCRA
pertaining to major violators and includes administrative and civil actions brought by the EPA. For administration
actions after September 30, 1995, data entry in the RAATS database was discontinued. EPA will retain a copy of
the database for historical records. It was necessary to terminate RAATS because a decrease in agency resources
made it impossible to continue to update the information contained in the database.

Date of Government Version: 04/17/1995
Date Data Arrived at EDR: 07/03/1995
Date Made Active in Reports: 08/07/1995
Number of Days to Update: 35

Source:  EPA
Telephone:  202-564-4104
Last EDR Contact: 06/02/2008
Next Scheduled EDR Contact: 09/01/2008
Data Release Frequency: No Update Planned
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PRP:  Potentially Responsible Parties
A listing of verified Potentially Responsible Parties

Date of Government Version: 10/25/2013
Date Data Arrived at EDR: 10/17/2014
Date Made Active in Reports: 10/20/2014
Number of Days to Update: 3

Source:  EPA
Telephone:  202-564-6023
Last EDR Contact: 05/30/2018
Next Scheduled EDR Contact: 08/20/2018
Data Release Frequency: Quarterly

PADS:  PCB Activity Database System
PCB Activity Database. PADS Identifies generators, transporters, commercial storers and/or brokers and disposers
of PCB’s who are required to notify the EPA of such activities.

Date of Government Version: 06/01/2017
Date Data Arrived at EDR: 06/09/2017
Date Made Active in Reports: 10/13/2017
Number of Days to Update: 126

Source:  EPA
Telephone:  202-566-0500
Last EDR Contact: 04/13/2018
Next Scheduled EDR Contact: 07/23/2018
Data Release Frequency: Annually

ICIS:  Integrated Compliance Information System
The Integrated Compliance Information System (ICIS) supports the information needs of the national enforcement
and compliance program as well as the unique needs of the National Pollutant Discharge Elimination System (NPDES)
program.

Date of Government Version: 11/18/2016
Date Data Arrived at EDR: 11/23/2016
Date Made Active in Reports: 02/10/2017
Number of Days to Update: 79

Source:  Environmental Protection Agency
Telephone:  202-564-2501
Last EDR Contact: 04/09/2018
Next Scheduled EDR Contact: 07/23/2018
Data Release Frequency: Quarterly

FTTS:  FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide Act)/TSCA (Toxic Substances Control Act)
FTTS tracks administrative cases and pesticide enforcement actions and compliance activities related to FIFRA,
TSCA and EPCRA (Emergency Planning and Community Right-to-Know Act). To maintain currency, EDR contacts the
Agency on a quarterly basis.

Date of Government Version: 04/09/2009
Date Data Arrived at EDR: 04/16/2009
Date Made Active in Reports: 05/11/2009
Number of Days to Update: 25

Source:  EPA/Office of Prevention, Pesticides and Toxic Substances
Telephone:  202-566-1667
Last EDR Contact: 08/18/2017
Next Scheduled EDR Contact: 12/04/2017
Data Release Frequency: Quarterly

FTTS INSP:  FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide Act)/TSCA (Toxic Substances Control Act)
A listing of FIFRA/TSCA Tracking System (FTTS) inspections and enforcements.

Date of Government Version: 04/09/2009
Date Data Arrived at EDR: 04/16/2009
Date Made Active in Reports: 05/11/2009
Number of Days to Update: 25

Source:  EPA
Telephone:  202-566-1667
Last EDR Contact: 08/18/2017
Next Scheduled EDR Contact: 12/04/2017
Data Release Frequency: Quarterly

MLTS:  Material Licensing Tracking System
MLTS is maintained by the Nuclear Regulatory Commission and contains a list of approximately 8,100 sites which
possess or use radioactive materials and which are subject to NRC licensing requirements. To maintain currency,
EDR contacts the Agency on a quarterly basis.

Date of Government Version: 08/30/2016
Date Data Arrived at EDR: 09/08/2016
Date Made Active in Reports: 10/21/2016
Number of Days to Update: 43

Source:  Nuclear Regulatory Commission
Telephone:  301-415-7169
Last EDR Contact: 05/03/2018
Next Scheduled EDR Contact: 08/20/2018
Data Release Frequency: Quarterly
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COAL ASH DOE:  Steam-Electric Plant Operation Data
A listing of power plants that store ash in surface ponds.

Date of Government Version: 12/31/2005
Date Data Arrived at EDR: 08/07/2009
Date Made Active in Reports: 10/22/2009
Number of Days to Update: 76

Source:  Department of Energy
Telephone:  202-586-8719
Last EDR Contact: 03/09/2018
Next Scheduled EDR Contact: 06/18/2018
Data Release Frequency: Varies

COAL ASH EPA:  Coal Combustion Residues Surface Impoundments List
A listing of coal combustion residues surface impoundments with high hazard potential ratings.

Date of Government Version: 07/01/2014
Date Data Arrived at EDR: 09/10/2014
Date Made Active in Reports: 10/20/2014
Number of Days to Update: 40

Source:  Environmental Protection Agency
Telephone:  N/A
Last EDR Contact: 03/06/2018
Next Scheduled EDR Contact: 06/18/2018
Data Release Frequency: Varies

PCB TRANSFORMER:  PCB Transformer Registration Database
The database of PCB transformer registrations that includes all PCB registration submittals.

Date of Government Version: 05/24/2017
Date Data Arrived at EDR: 11/30/2017
Date Made Active in Reports: 12/15/2017
Number of Days to Update: 15

Source:  Environmental Protection Agency
Telephone:  202-566-0517
Last EDR Contact: 04/27/2018
Next Scheduled EDR Contact: 08/06/2018
Data Release Frequency: Varies

RADINFO:  Radiation Information Database
The Radiation Information Database (RADINFO) contains information about facilities that are regulated by U.S.
Environmental Protection Agency (EPA) regulations for radiation and radioactivity.

Date of Government Version: 01/03/2018
Date Data Arrived at EDR: 01/04/2018
Date Made Active in Reports: 04/13/2018
Number of Days to Update: 99

Source:  Environmental Protection Agency
Telephone:  202-343-9775
Last EDR Contact: 04/05/2018
Next Scheduled EDR Contact: 07/16/2018
Data Release Frequency: Quarterly

HIST FTTS:  FIFRA/TSCA Tracking System Administrative Case Listing
A complete administrative case listing from the FIFRA/TSCA Tracking System (FTTS) for all ten EPA regions. The
information was obtained from the National Compliance Database (NCDB). NCDB supports the implementation of FIFRA
(Federal Insecticide, Fungicide, and Rodenticide Act) and TSCA (Toxic Substances Control Act). Some EPA regions
are now closing out records. Because of that, and the fact that some EPA regions are not providing EPA Headquarters
with updated records, it was decided to create a HIST FTTS database. It included records that may not be included
in the newer FTTS database updates. This database is no longer updated.

Date of Government Version: 10/19/2006
Date Data Arrived at EDR: 03/01/2007
Date Made Active in Reports: 04/10/2007
Number of Days to Update: 40

Source:  Environmental Protection Agency
Telephone:  202-564-2501
Last EDR Contact: 12/17/2007
Next Scheduled EDR Contact: 03/17/2008
Data Release Frequency: No Update Planned

HIST FTTS INSP:  FIFRA/TSCA Tracking System Inspection & Enforcement Case Listing
A complete inspection and enforcement case listing from the FIFRA/TSCA Tracking System (FTTS) for all ten EPA
regions. The information was obtained from the National Compliance Database (NCDB). NCDB supports the implementation
of FIFRA (Federal Insecticide, Fungicide, and Rodenticide Act) and TSCA (Toxic Substances Control Act). Some
EPA regions are now closing out records. Because of that, and the fact that some EPA regions are not providing
EPA Headquarters with updated records, it was decided to create a HIST FTTS database. It included records that
may not be included in the newer FTTS database updates. This database is no longer updated.
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Date of Government Version: 10/19/2006
Date Data Arrived at EDR: 03/01/2007
Date Made Active in Reports: 04/10/2007
Number of Days to Update: 40

Source:  Environmental Protection Agency
Telephone:  202-564-2501
Last EDR Contact: 12/17/2008
Next Scheduled EDR Contact: 03/17/2008
Data Release Frequency: No Update Planned

DOT OPS:  Incident and Accident Data
Department of Transporation, Office of Pipeline Safety Incident and Accident data.

Date of Government Version: 07/31/2012
Date Data Arrived at EDR: 08/07/2012
Date Made Active in Reports: 09/18/2012
Number of Days to Update: 42

Source:  Department of Transporation, Office of Pipeline Safety
Telephone:  202-366-4595
Last EDR Contact: 05/03/2018
Next Scheduled EDR Contact: 08/13/2018
Data Release Frequency: Varies

CONSENT:  Superfund (CERCLA) Consent Decrees
Major legal settlements that establish responsibility and standards for cleanup at NPL (Superfund) sites. Released
periodically by United States District Courts after settlement by parties to litigation matters.

Date of Government Version: 12/31/2017
Date Data Arrived at EDR: 01/24/2018
Date Made Active in Reports: 04/13/2018
Number of Days to Update: 79

Source:  Department of Justice, Consent Decree Library
Telephone:  Varies
Last EDR Contact: 04/06/2018
Next Scheduled EDR Contact: 07/02/2018
Data Release Frequency: Varies

BRS:  Biennial Reporting System
The Biennial Reporting System is a national system administered by the EPA that collects data on the generation
and management of hazardous waste. BRS captures detailed data from two groups: Large Quantity Generators (LQG)
and Treatment, Storage, and Disposal Facilities.

Date of Government Version: 12/31/2015
Date Data Arrived at EDR: 02/22/2017
Date Made Active in Reports: 09/28/2017
Number of Days to Update: 218

Source:  EPA/NTIS
Telephone:  800-424-9346
Last EDR Contact: 05/25/2018
Next Scheduled EDR Contact: 09/03/2018
Data Release Frequency: Biennially

INDIAN RESERV:  Indian Reservations
This map layer portrays Indian administered lands of the United States that have any area equal to or greater
than 640 acres.

Date of Government Version: 12/31/2014
Date Data Arrived at EDR: 07/14/2015
Date Made Active in Reports: 01/10/2017
Number of Days to Update: 546

Source:  USGS
Telephone:  202-208-3710
Last EDR Contact: 04/11/2018
Next Scheduled EDR Contact: 07/23/2018
Data Release Frequency: Semi-Annually

FUSRAP:  Formerly Utilized Sites Remedial Action Program
DOE established the Formerly Utilized Sites Remedial Action Program (FUSRAP) in 1974 to remediate sites where
radioactive contamination remained from Manhattan Project and early U.S. Atomic Energy Commission (AEC) operations.

Date of Government Version: 12/23/2016
Date Data Arrived at EDR: 12/27/2016
Date Made Active in Reports: 02/17/2017
Number of Days to Update: 52

Source:  Department of Energy
Telephone:  202-586-3559
Last EDR Contact: 05/07/2018
Next Scheduled EDR Contact: 08/20/2018
Data Release Frequency: Varies

UMTRA:  Uranium Mill Tailings Sites
Uranium ore was mined by private companies for federal government use in national defense programs. When the mills
shut down, large piles of the sand-like material (mill tailings) remain after uranium has been extracted from
the ore. Levels of human exposure to radioactive materials from the piles are low; however, in some cases tailings
were used as construction materials before the potential health hazards of the tailings were recognized.
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Date of Government Version: 06/23/2017
Date Data Arrived at EDR: 10/11/2017
Date Made Active in Reports: 11/03/2017
Number of Days to Update: 23

Source:  Department of Energy
Telephone:  505-845-0011
Last EDR Contact: 05/18/2018
Next Scheduled EDR Contact: 09/03/2018
Data Release Frequency: Varies

LEAD SMELTER 1:  Lead Smelter Sites
A listing of former lead smelter site locations.

Date of Government Version: 01/09/2018
Date Data Arrived at EDR: 02/06/2018
Date Made Active in Reports: 03/02/2018
Number of Days to Update: 24

Source:  Environmental Protection Agency
Telephone:  703-603-8787
Last EDR Contact: 05/30/2018
Next Scheduled EDR Contact: 07/16/2018
Data Release Frequency: Varies

LEAD SMELTER 2:  Lead Smelter Sites
A list of several hundred sites in the U.S. where secondary lead smelting was done from 1931and 1964. These sites
may pose a threat to public health through ingestion or inhalation of contaminated soil or dust

Date of Government Version: 04/05/2001
Date Data Arrived at EDR: 10/27/2010
Date Made Active in Reports: 12/02/2010
Number of Days to Update: 36

Source:  American Journal of Public Health
Telephone:  703-305-6451
Last EDR Contact: 12/02/2009
Next Scheduled EDR Contact: N/A
Data Release Frequency: No Update Planned

US AIRS (AFS):  Aerometric Information Retrieval System Facility Subsystem (AFS)
The database is a sub-system of Aerometric Information Retrieval System (AIRS). AFS contains compliance data
on air pollution point sources regulated by the U.S. EPA and/or state and local air regulatory agencies. This
information comes from source reports by various stationary sources of air pollution, such as electric power plants,
steel mills, factories, and universities, and provides information about the air pollutants they produce. Action,
air program, air program pollutant, and general level plant data. It is used to track emissions and compliance
data from industrial plants.

Date of Government Version: 10/12/2016
Date Data Arrived at EDR: 10/26/2016
Date Made Active in Reports: 02/03/2017
Number of Days to Update: 100

Source:  EPA
Telephone:  202-564-2496
Last EDR Contact: 09/26/2017
Next Scheduled EDR Contact: 01/08/2018
Data Release Frequency: Annually

US AIRS MINOR:  Air Facility System Data
A listing of minor source facilities.

Date of Government Version: 10/12/2016
Date Data Arrived at EDR: 10/26/2016
Date Made Active in Reports: 02/03/2017
Number of Days to Update: 100

Source:  EPA
Telephone:  202-564-2496
Last EDR Contact: 09/26/2017
Next Scheduled EDR Contact: 01/08/2018
Data Release Frequency: Annually

US MINES:  Mines Master Index File
Contains all mine identification numbers issued for mines active or opened since 1971. The data also includes
violation information.

Date of Government Version: 01/25/2018
Date Data Arrived at EDR: 02/28/2018
Date Made Active in Reports: 05/11/2018
Number of Days to Update: 72

Source:  Department of Labor, Mine Safety and Health Administration
Telephone:  303-231-5959
Last EDR Contact: 05/31/2018
Next Scheduled EDR Contact: 09/10/2018
Data Release Frequency: Semi-Annually

US MINES 2:  Ferrous and Nonferrous Metal Mines Database Listing
This map layer includes ferrous (ferrous metal mines are facilities that extract ferrous metals, such as iron
ore or molybdenum) and nonferrous (Nonferrous metal mines are facilities that extract nonferrous metals, such
as gold, silver, copper, zinc, and lead) metal mines in the United States.
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Date of Government Version: 12/05/2005
Date Data Arrived at EDR: 02/29/2008
Date Made Active in Reports: 04/18/2008
Number of Days to Update: 49

Source:  USGS
Telephone:  703-648-7709
Last EDR Contact: 05/30/2018
Next Scheduled EDR Contact: 09/10/2018
Data Release Frequency: Varies

US MINES 3:  Active Mines & Mineral Plants Database Listing
Active Mines and Mineral Processing Plant operations for commodities monitored by the Minerals Information Team
of the USGS.

Date of Government Version: 04/14/2011
Date Data Arrived at EDR: 06/08/2011
Date Made Active in Reports: 09/13/2011
Number of Days to Update: 97

Source:  USGS
Telephone:  703-648-7709
Last EDR Contact: 05/30/2018
Next Scheduled EDR Contact: 09/10/2018
Data Release Frequency: Varies

ABANDONED MINES:  Abandoned Mines
An inventory of land and water impacted by past mining (primarily coal mining) is maintained by OSMRE to provide
information needed to implement the Surface Mining Control and Reclamation Act of 1977 (SMCRA). The inventory
contains information on the location, type, and extent of AML impacts, as well as, information on the cost associated
with the reclamation of those problems. The inventory is based upon field surveys by State, Tribal, and OSMRE
program officials. It is dynamic to the extent that it is modified as new problems are identified and existing
problems are reclaimed.

Date of Government Version: 12/20/2017
Date Data Arrived at EDR: 12/21/2017
Date Made Active in Reports: 03/23/2018
Number of Days to Update: 92

Source:  Department of Interior
Telephone:  202-208-2609
Last EDR Contact: 03/07/2018
Next Scheduled EDR Contact: 06/25/2018
Data Release Frequency: Quarterly

FINDS:  Facility Index System/Facility Registry System
Facility Index System. FINDS contains both facility information and ’pointers’ to other sources that contain more
detail. EDR includes the following FINDS databases in this report: PCS (Permit Compliance System), AIRS (Aerometric
Information Retrieval System), DOCKET (Enforcement Docket used to manage and track information on civil judicial
enforcement cases for all environmental statutes), FURS (Federal Underground Injection Control), C-DOCKET (Criminal
Docket System used to track criminal enforcement actions for all environmental statutes), FFIS (Federal Facilities
Information System), STATE (State Environmental Laws and Statutes), and PADS (PCB Activity Data System).

Date of Government Version: 02/21/2018
Date Data Arrived at EDR: 02/23/2018
Date Made Active in Reports: 03/23/2018
Number of Days to Update: 28

Source:  EPA
Telephone:  (404) 562-9900
Last EDR Contact: 02/23/2018
Next Scheduled EDR Contact: 06/18/2018
Data Release Frequency: Quarterly

UXO:  Unexploded Ordnance Sites
A listing of unexploded ordnance site locations

Date of Government Version: 09/30/2016
Date Data Arrived at EDR: 10/31/2017
Date Made Active in Reports: 01/12/2018
Number of Days to Update: 73

Source:  Department of Defense
Telephone:  703-704-1564
Last EDR Contact: 04/13/2018
Next Scheduled EDR Contact: 07/30/2018
Data Release Frequency: Varies

DOCKET HWC:  Hazardous Waste Compliance Docket Listing
A complete list of the Federal Agency Hazardous Waste Compliance Docket Facilities.

Date of Government Version: 01/04/2018
Date Data Arrived at EDR: 01/19/2018
Date Made Active in Reports: 04/13/2018
Number of Days to Update: 84

Source:  Environmental Protection Agency
Telephone:  202-564-0527
Last EDR Contact: 03/02/2018
Next Scheduled EDR Contact: 06/11/2018
Data Release Frequency: Varies
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ECHO:  Enforcement & Compliance History Information
ECHO provides integrated compliance and enforcement information for about 800,000 regulated facilities nationwide.

Date of Government Version: 01/13/2018
Date Data Arrived at EDR: 01/19/2018
Date Made Active in Reports: 03/02/2018
Number of Days to Update: 42

Source:  Environmental Protection Agency
Telephone:  202-564-2280
Last EDR Contact: 03/07/2018
Next Scheduled EDR Contact: 06/18/2018
Data Release Frequency: Quarterly

FUELS PROGRAM:  EPA Fuels Program Registered Listing
This listing includes facilities that are registered under the Part 80 (Code of Federal Regulations) EPA Fuels
Programs. All companies now are required to submit new and updated registrations.

Date of Government Version: 02/20/2018
Date Data Arrived at EDR: 02/21/2018
Date Made Active in Reports: 03/23/2018
Number of Days to Update: 30

Source:  EPA
Telephone:  800-385-6164
Last EDR Contact: 05/23/2018
Next Scheduled EDR Contact: 09/03/2018
Data Release Frequency: Quarterly

AIRS:  Permitted Airs Facility Listing
A listing of permitted Airs facilities.

Date of Government Version: 02/20/2018
Date Data Arrived at EDR: 02/20/2018
Date Made Active in Reports: 04/09/2018
Number of Days to Update: 48

Source:  Department of Environmental Protection
Telephone:  502-573-3382
Last EDR Contact: 04/30/2018
Next Scheduled EDR Contact: 08/13/2018
Data Release Frequency: Semi-Annually

ASBESTOS:  Asbestos Notification Listing
Asbestos sites

Date of Government Version: 03/26/2018
Date Data Arrived at EDR: 03/29/2018
Date Made Active in Reports: 04/18/2018
Number of Days to Update: 20

Source:  Department of Environmental Protection
Telephone:  502-782-6780
Last EDR Contact: 02/28/2018
Next Scheduled EDR Contact: 06/18/2018
Data Release Frequency: Varies

COAL ASH:  Coal Ash Disposal Sites
A listing of coal ash pond site locations.

Date of Government Version: 12/09/2013
Date Data Arrived at EDR: 05/01/2014
Date Made Active in Reports: 07/07/2014
Number of Days to Update: 67

Source:  Department of Environmental Protection
Telephone:  502-564-6716
Last EDR Contact: 04/30/2018
Next Scheduled EDR Contact: 08/13/2018
Data Release Frequency: Varies

DRYCLEANERS:  Drycleaner Listing
A listing of drycleaner facility locations.

Date of Government Version: 02/20/2018
Date Data Arrived at EDR: 02/20/2018
Date Made Active in Reports: 04/18/2018
Number of Days to Update: 57

Source:  Department of Environmental Protection
Telephone:  502-573-3382
Last EDR Contact: 04/30/2018
Next Scheduled EDR Contact: 08/13/2018
Data Release Frequency: Semi-Annually

Financial Assurance 1:  Financial Assurance Information Listing
A listing of financial assurance information.

Date of Government Version: 02/20/2018
Date Data Arrived at EDR: 02/23/2018
Date Made Active in Reports: 04/18/2018
Number of Days to Update: 54

Source:  Department of Environmental Protection
Telephone:  502-564-6716
Last EDR Contact: 04/30/2018
Next Scheduled EDR Contact: 08/13/2018
Data Release Frequency: Varies
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Financial Assurance 2:  Financial Assurance Information Listing
Financial Assurance information for underground storage tank facilities. Financial assurance is intended to ensure
that resources are available to pay for the cost of closure, post-closure care, and corrective measures if the
owner or operator of a regulated facility is unable or unwilling to pay.

Date of Government Version: 05/14/2014
Date Data Arrived at EDR: 06/06/2014
Date Made Active in Reports: 06/24/2014
Number of Days to Update: 18

Source:  Department of Environmental Protection
Telephone:  502-564-5981
Last EDR Contact: 04/26/2018
Next Scheduled EDR Contact: 08/13/2018
Data Release Frequency: Varies

Financial Assurance 3:  Financial Assurance Information Listing
A listing of financial assurance information for solid waste facilities. Financial assurance is intended to ensure
that resources are available to pay for the cost of closure, post-closure care, and corrective measures if the
owner or operator of a regulated facility is unable or unwilling to pay.

Date of Government Version: 02/21/2018
Date Data Arrived at EDR: 02/23/2018
Date Made Active in Reports: 04/19/2018
Number of Days to Update: 55

Source:  Department of Environmental Protection
Telephone:  502-564-6716
Last EDR Contact: 04/30/2018
Next Scheduled EDR Contact: 08/13/2018
Data Release Frequency: Varies

LEAD:  Environmental Lead Program Report Tracking Database
Lead Report Tracking Database

Date of Government Version: 01/27/2017
Date Data Arrived at EDR: 02/02/2017
Date Made Active in Reports: 08/21/2017
Number of Days to Update: 200

Source:  Department of Public Health
Telephone:  502-564-4537
Last EDR Contact: 05/07/2018
Next Scheduled EDR Contact: 08/20/2018
Data Release Frequency: Varies

NPDES:  Permitted Facility Listing
A listing of permitted wastewater facilities.

Date of Government Version: 04/20/2018
Date Data Arrived at EDR: 04/24/2018
Date Made Active in Reports: 04/30/2018
Number of Days to Update: 6

Source:  Department of Environmental Protection
Telephone:  502-564-3410
Last EDR Contact: 05/07/2018
Next Scheduled EDR Contact: 08/20/2018
Data Release Frequency: Semi-Annually

UIC:  UIC Information
A listing of wells identified as underground injection wells, in the Kentucky Oil & Gas Wells data base.

Date of Government Version: 03/27/2018
Date Data Arrived at EDR: 04/17/2018
Date Made Active in Reports: 04/26/2018
Number of Days to Update: 9

Source:  Kentucky Geological Survey
Telephone:  859-323-0544
Last EDR Contact: 04/17/2018
Next Scheduled EDR Contact: 07/30/2018
Data Release Frequency: Quarterly

EDR HIGH RISK HISTORICAL RECORDS

EDR Exclusive Records

EDR MGP:  EDR Proprietary Manufactured Gas Plants
The EDR Proprietary Manufactured Gas Plant Database includes records of coal gas plants (manufactured gas plants)
compiled by EDR’s researchers. Manufactured gas sites were used in the United States from the 1800’s to 1950’s
to produce a gas that could be distributed and used as fuel. These plants used whale oil, rosin, coal, or a mixture
of coal, oil, and water that also produced a significant amount of waste. Many of the byproducts of the gas production,
such as coal tar (oily waste containing volatile and non-volatile chemicals), sludges, oils and other compounds
are potentially hazardous to human health and the environment. The byproduct from this process was frequently
disposed of directly at the plant site and can remain or spread slowly, serving as a continuous source of soil
and groundwater contamination.
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Date of Government Version: N/A
Date Data Arrived at EDR: N/A
Date Made Active in Reports: N/A
Number of Days to Update: N/A

Source:  EDR, Inc.
Telephone:  N/A
Last EDR Contact: N/A
Next Scheduled EDR Contact: N/A
Data Release Frequency: No Update Planned

EDR Hist Auto:  EDR Exclusive Historical Auto Stations
EDR has searched selected national collections of business directories and has collected listings of potential
gas station/filling station/service station sites that were available to EDR researchers. EDR’s review was limited
to those categories of sources that might, in EDR’s opinion, include gas station/filling station/service station
establishments. The categories reviewed included, but were not limited to gas, gas station, gasoline station,
filling station, auto, automobile repair, auto service station, service station, etc. This database falls within
a category of information EDR classifies as "High Risk Historical Records", or HRHR. EDR’s HRHR effort presents
unique and sometimes proprietary data about past sites and operations that typically create environmental concerns,
but may not show up in current government records searches.

Date of Government Version: N/A
Date Data Arrived at EDR: N/A
Date Made Active in Reports: N/A
Number of Days to Update: N/A

Source:  EDR, Inc.
Telephone:  N/A
Last EDR Contact: N/A
Next Scheduled EDR Contact: N/A
Data Release Frequency: Varies

EDR Hist Cleaner:  EDR Exclusive Historical Cleaners
EDR has searched selected national collections of business directories and has collected listings of potential
dry cleaner sites that were available to EDR researchers. EDR’s review was limited to those categories of sources
that might, in EDR’s opinion, include dry cleaning establishments. The categories reviewed included, but were
not limited to dry cleaners, cleaners, laundry, laundromat, cleaning/laundry, wash & dry etc. This database falls
within a category of information EDR classifies as "High Risk Historical Records", or HRHR. EDR’s HRHR effort
presents unique and sometimes proprietary data about past sites and operations that typically create environmental
concerns, but may not show up in current government records searches.

Date of Government Version: N/A
Date Data Arrived at EDR: N/A
Date Made Active in Reports: N/A
Number of Days to Update: N/A

Source:  EDR, Inc.
Telephone:  N/A
Last EDR Contact: N/A
Next Scheduled EDR Contact: N/A
Data Release Frequency: Varies

EDR RECOVERED GOVERNMENT ARCHIVES

Exclusive Recovered Govt. Archives

RGA HWS:  Recovered Government Archive State Hazardous Waste Facilities List
The EDR Recovered Government Archive State Hazardous Waste database provides a list of SHWS incidents derived
from historical databases and includes many records that no longer appear in current government lists.

Date of Government Version: N/A
Date Data Arrived at EDR: 07/01/2013
Date Made Active in Reports: 01/03/2014
Number of Days to Update: 186

Source:  Department of Environmental Protection
Telephone:  N/A
Last EDR Contact: 06/01/2012
Next Scheduled EDR Contact: N/A
Data Release Frequency: Varies

RGA LF:  Recovered Government Archive Solid Waste Facilities List
The EDR Recovered Government Archive Landfill database provides a list of landfills derived from historical databases
and includes many records that no longer appear in current government lists.

Date of Government Version: N/A
Date Data Arrived at EDR: 07/01/2013
Date Made Active in Reports: 01/15/2014
Number of Days to Update: 198

Source:  Department of Environmental Protection
Telephone:  N/A
Last EDR Contact: 06/01/2012
Next Scheduled EDR Contact: N/A
Data Release Frequency: Varies
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OTHER DATABASE(S)

Depending on the geographic area covered by this report, the data provided in these specialty databases may or may not be
complete.  For example, the existence of wetlands information data in a specific report does not mean that all wetlands in the
area covered by the report are included.  Moreover, the absence of any reported wetlands information does not necessarily
mean that wetlands do not exist in the area covered by the report.

CT MANIFEST:  Hazardous Waste Manifest Data
Facility and manifest data. Manifest is a document that lists and tracks hazardous waste from the generator through
transporters to a tsd facility.

Date of Government Version: 01/03/2018
Date Data Arrived at EDR: 02/14/2018
Date Made Active in Reports: 03/22/2018
Number of Days to Update: 36

Source:  Department of Energy & Environmental Protection
Telephone:  860-424-3375
Last EDR Contact: 05/18/2018
Next Scheduled EDR Contact: 08/27/2018
Data Release Frequency: No Update Planned

NJ MANIFEST:  Manifest Information
Hazardous waste manifest information.

Date of Government Version: 12/31/2016
Date Data Arrived at EDR: 04/11/2017
Date Made Active in Reports: 07/27/2017
Number of Days to Update: 107

Source:  Department of Environmental Protection
Telephone:  N/A
Last EDR Contact: 04/23/2018
Next Scheduled EDR Contact: 07/23/2018
Data Release Frequency: Annually

NY MANIFEST:  Facility and Manifest Data
Manifest is a document that lists and tracks hazardous waste from the generator through transporters to a TSD
facility.

Date of Government Version: 12/31/2017
Date Data Arrived at EDR: 01/31/2018
Date Made Active in Reports: 03/09/2018
Number of Days to Update: 37

Source:  Department of Environmental Conservation
Telephone:  518-402-8651
Last EDR Contact: 05/03/2018
Next Scheduled EDR Contact: 08/13/2018
Data Release Frequency: Quarterly

PA MANIFEST:  Manifest Information
Hazardous waste manifest information.

Date of Government Version: 12/31/2016
Date Data Arrived at EDR: 07/25/2017
Date Made Active in Reports: 09/25/2017
Number of Days to Update: 62

Source:  Department of Environmental Protection
Telephone:  717-783-8990
Last EDR Contact: 04/12/2018
Next Scheduled EDR Contact: 07/30/2018
Data Release Frequency: Annually

RI MANIFEST:  Manifest information
Hazardous waste manifest information

Date of Government Version: 12/31/2017
Date Data Arrived at EDR: 02/23/2018
Date Made Active in Reports: 04/09/2018
Number of Days to Update: 45

Source:  Department of Environmental Management
Telephone:  401-222-2797
Last EDR Contact: 05/21/2018
Next Scheduled EDR Contact: 09/03/2018
Data Release Frequency: Annually

WI MANIFEST:  Manifest Information
Hazardous waste manifest information.

Date of Government Version: 12/31/2016
Date Data Arrived at EDR: 04/13/2017
Date Made Active in Reports: 07/14/2017
Number of Days to Update: 92

Source:  Department of Natural Resources
Telephone:  N/A
Last EDR Contact: 03/08/2018
Next Scheduled EDR Contact: 06/25/2018
Data Release Frequency: Annually
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Oil/Gas Pipelines
Source:  PennWell Corporation
Petroleum Bundle (Crude Oil, Refined Products, Petrochemicals, Gas Liquids (LPG/NGL), and Specialty
Gases (Miscellaneous)) N = Natural Gas Bundle (Natural Gas, Gas Liquids (LPG/NGL), and Specialty Gases
(Miscellaneous)). This map includes information copyrighted by PennWell Corporation. This information
is provided on a best effort basis and PennWell Corporation does not guarantee its accuracy nor warrant
its fitness for any particular purpose. Such information has been reprinted with the permission of PennWell.

Electric Power Transmission Line Data
Source:  PennWell Corporation
This map includes information copyrighted by PennWell Corporation. This information is provided on a best
effort basis and PennWell Corporation does not guarantee its accuracy nor warrant its fitness for any
particular purpose. Such information has been reprinted with the permission of PennWell.

Sensitive Receptors: There are individuals deemed sensitive receptors due to their fragile immune systems and special sensitivity
to environmental discharges.  These sensitive receptors typically include the elderly, the sick, and children.  While the location of all
sensitive receptors cannot be determined, EDR indicates those buildings and facilities - schools, daycares, hospitals, medical centers,
and nursing homes - where individuals who are sensitive receptors are likely to be located.

AHA Hospitals:
Source: American Hospital Association, Inc.
Telephone: 312-280-5991
The database includes a listing of hospitals based on the American Hospital Association’s annual survey of hospitals.

Medical Centers: Provider of Services Listing
Source: Centers for Medicare & Medicaid Services
Telephone: 410-786-3000
A listing of hospitals with Medicare provider number, produced by Centers of Medicare & Medicaid Services,
a federal agency within the U.S. Department of Health and Human Services.

Nursing Homes
Source: National Institutes of Health
Telephone: 301-594-6248
Information on Medicare and Medicaid certified nursing homes in the United States.

Public Schools
Source: National Center for Education Statistics
Telephone: 202-502-7300
The National Center for Education Statistics’ primary database on elementary
and secondary public education in the United States.  It is a comprehensive, annual, national statistical
database of all public elementary and secondary schools and school districts, which contains data that are
comparable across all states.

Private Schools
Source: National Center for Education Statistics
Telephone: 202-502-7300
The National Center for Education Statistics’ primary database on private school locations in the United States. 

Daycare Centers: Certified Child Care Homes
Source: Cabinet for Families & Children
Telephone: 502-564-7130

Flood Zone Data: This data was obtained from the Federal Emergency Management Agency (FEMA). It depicts 100-year and
500-year flood zones as defined by FEMA. It includes the National Flood Hazard Layer (NFHL) which incorporates Flood
Insurance Rate Map (FIRM) data and Q3 data from FEMA in areas not covered by NFHL.

Source: FEMA
Telephone: 877-336-2627
Date of Government Version: 2003, 2015

NWI: National Wetlands Inventory.  This data, available in select counties across the country, was obtained by EDR
in 2002, 2005 and 2010 from the U.S. Fish and Wildlife Service.

State Wetlands Data: Wetland Inventory
Source: Environmental & Public Protection Cabinet
Telephone: 502-564-6736
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Current USGS 7.5 Minute Topographic Map
Source: U.S. Geological Survey

STREET AND ADDRESS INFORMATION

© 2015 TomTom North America, Inc. All rights reserved.  This material is proprietary and the subject of copyright protection
and other intellectual property rights owned by or licensed to Tele Atlas North America, Inc.  The use of this material is subject
to the terms of a license agreement.  You will be held liable for any unauthorized copying or disclosure of this material.
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geologic strata.
of the soil, and nearby wells.  Groundwater flow velocity is generally impacted by the nature of the
Groundwater flow direction may be impacted by surface topography, hydrology, hydrogeology, characteristics

  2.  Groundwater flow velocity.
  1.  Groundwater flow direction, and

Assessment of the impact of contaminant migration generally has two principal investigative components:

forming an opinion about the impact of potential contaminant migration.
EDR’s GeoCheck Physical Setting Source Addendum is provided to assist the environmental professional in

2013Version Date:
5939421 FRANKFORT WEST, KYTarget Property Map:

USGS TOPOGRAPHIC MAP

776 ft. above sea levelElevation:
4228679.5UTM Y (Meters): 
683457.5UTM X (Meters): 
Zone 16Universal Tranverse Mercator: 
84.905212 - 84˚ 54’ 18.76’’Longitude (West): 
38.189238 - 38˚ 11’ 21.26’’Latitude (North): 

TARGET PROPERTY COORDINATES

FRANKFORT, KY 40601
BOONE NATIONAL GUARD FRANKFORT
BOONE NATIONAL GUARD CENTER

TARGET PROPERTY ADDRESS

®GEOCHECK   - PHYSICAL SETTING SOURCE ADDENDUM®
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Not Reported

GENERAL DIRECTIONLOCATION
GROUNDWATER FLOWFROM TPMAP ID

hydrogeologically, and the depth to water table.
authorities at select sites and has extracted the date of the report, groundwater flow direction as determined
flow at specific points. EDR has reviewed reports submitted by environmental professionals to regulatory
EDR has developed the AQUIFLOW Information System to provide data on the general direction of groundwater

AQUIFLOW®

 Search Radius: 1.000 Mile.

contamination exist on the target property, what downgradient sites might be impacted.
environmental professional in forming an opinion about the impact of nearby contaminated properties or, should
of groundwater flow direction in the immediate area.  Such hydrogeologic information can be used to assist the
Hydrogeologic information obtained by installation of wells on a specific site can often be an indicator
HYDROGEOLOGIC INFORMATION

YES - refer to the Overview Map and Detail MapFRANKFORT WEST

NATIONAL WETLAND INVENTORY
NWI Electronic
Data CoverageNWI Quad at Target Property

Not Reported

Additional Panels in search area: FEMA Source Type

 FEMA FIRM Flood data21005C0050C  

Flood Plain Panel at Target Property FEMA Source Type

FEMA FLOOD ZONE

and bodies of water).
Refer to the Physical Setting Source Map following this summary for hydrologic information (major waterways

contamination exist on the target property, what downgradient sites might be impacted.
the environmental professional in forming an opinion about the impact of nearby contaminated properties or, should
Surface water can act as a hydrologic barrier to groundwater flow.  Such hydrologic information can be used to assist
HYDROLOGIC INFORMATION

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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Map, USGS Digital Data Series DDS - 11 (1994).
of the Conterminous U.S. at 1:2,500,000 Scale - a digital representation of the 1974 P.B. King and H.M. Beikman
Geologic Age and Rock Stratigraphic Unit Source: P.G. Schruben, R.E. Arndt and W.J. Bawiec, Geology

ROCK STRATIGRAPHIC UNIT GEOLOGIC AGE IDENTIFICATION

Stratified SequenceCategory:PaleozoicEra:
OrdovicianSystem:
Middle Ordovician (Mohawkian)Series:
O2Code:    (decoded above as Era, System & Series)

at which contaminant migration may be occurring.
Geologic information can be used by the environmental professional in forming an opinion about the relative speed
GEOLOGIC INFORMATION IN GENERAL AREA OF TARGET PROPERTY

move more quickly through sandy-gravelly types of soils than silty-clayey types of soils.
characteristics data collected on nearby properties and regional soil information. In general, contaminant plumes
to rely on other sources of information, including geologic age identification, rock stratigraphic unit and soil
using site specific geologic and soil strata data. If such data are not reasonably ascertainable, it may be necessary
Groundwater flow velocity information for a particular site is best determined by a qualified environmental professional
GROUNDWATER FLOW VELOCITY INFORMATION

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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Max:  Min: 
Min: 
Max:    Not reportedNot reported

bedrock
unweathered35 inches31 inches 4

Min: 6.1
Max: 7.8

Min: 1.4
Max: 4   Not reported

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Clayclay31 inches25 inches 3

Min: 5.6
Max: 7.3

Min: 1.4
Max: 4   Not reported

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Claysilty clay25 inches 7 inches 2

Min: 5.6
Max: 7.3

Min: 4
Max: 14   Not reported

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Claysilt loam 7 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

 
> 0 inchesDepth to Watertable Min:

> 79 inchesDepth to Bedrock Min:

HighCorrosion Potential - Uncoated Steel:

Hydric Status: Not hydric

Well drainedSoil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

silt loamSoil Surface Texture:

McAfeeSoil Component Name:

Soil Map ID: 1

in a landscape. The following information is based on Soil Conservation Service SSURGO data.
for privately owned lands in the United States. A soil map in a soil survey is a representation of soil patterns
Survey (NCSS) and is responsible for collecting, storing, maintaining and distributing soil survey information
The U.S. Department of Agriculture’s (USDA) Soil Conservation Service (SCS) leads the National Cooperative Soil

DOMINANT SOIL COMPOSITION IN GENERAL AREA OF TARGET PROPERTY

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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Well drainedSoil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

silt loamSoil Surface Texture:

McAfeeSoil Component Name:

Soil Map ID: 3

Max:  Min: 
Min: 
Max:    Not reportedNot reported

bedrock
unweathered37 inches33 inches 3

Min: 5.1
Max: 7.8

Min: 0.42
Max: 4   Not reported

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Claysilty clay33 inches 5 inches 2

Min: 5.1
Max: 7.8

Min: 4
Max: 14   Not reported

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Claysilt loam 5 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

 
> 0 inchesDepth to Watertable Min:

> 86 inchesDepth to Bedrock Min:

HighCorrosion Potential - Uncoated Steel:

Hydric Status: Not hydric

Well drainedSoil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

silt loamSoil Surface Texture:

FaywoodSoil Component Name:

Soil Map ID: 2

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

ModerateCorrosion Potential - Uncoated Steel:

Hydric Status: Not hydric

Well drainedSoil Drainage Class:

textures.
moderately well and well drained soils with moderately coarse
Class B - Moderate infiltration rates. Deep and moderately deep,Hydrologic Group:

silt loamSoil Surface Texture:

MaurySoil Component Name:

Soil Map ID: 4

Max:  Min: 
Min: 
Max:    Not reportedNot reported

bedrock
unweathered35 inches31 inches 4

Min: 6.1
Max: 7.8

Min: 1.4
Max: 4   Not reported

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Clayclay31 inches25 inches 3

Min: 5.6
Max: 7.3

Min: 1.4
Max: 4   Not reported

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Claysilty clay25 inches 7 inches 2

Min: 5.6
Max: 7.3

Min: 4
Max: 14   Not reported

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Claysilt loam 7 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

 
> 0 inchesDepth to Watertable Min:

> 79 inchesDepth to Bedrock Min:

HighCorrosion Potential - Uncoated Steel:

Hydric Status: Not hydric

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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> 0 inchesDepth to Watertable Min:

> 145 inchesDepth to Bedrock Min:

HighCorrosion Potential - Uncoated Steel:

Hydric Status: Not hydric

Well drainedSoil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

silt loamSoil Surface Texture:

LowellSoil Component Name:

Soil Map ID: 5

4.5
Max: 6 Min:

Min: 4
Max: 14   Not reported

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Claysilty clay63 inches25 inches 3

Min: 5.1
Max: 6.5

Min: 4
Max: 42   Not reported

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Claysilty clay loam25 inches16 inches 2

Min: 5.1
Max: 7.3

Min: 14
Max: 42   Not reported

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Claysilt loam16 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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> 0 inchesDepth to Watertable Min:

> 79 inchesDepth to Bedrock Min:

HighCorrosion Potential - Uncoated Steel:

Hydric Status: Not hydric

Well drainedSoil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

silt loamSoil Surface Texture:

McAfeeSoil Component Name:

Soil Map ID: 6

Max:  Min: 
Min: 
Max:    Not reportedNot reported

bedrock
unweathered61 inches57 inches 4

Min: 5.1
Max: 7.8

Min: 1.4
Max: 4   Not reported

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Clayclay57 inches11 inches 3

Min: 4.5
Max: 6.5

Min: 1.4
Max: 14   Not reported

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Claysilty clay loam11 inches 7 inches 2

Min: 4.5
Max: 6.5

Min: 4
Max: 14   Not reported

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Claysilt loam 7 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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> 0 inchesDepth to Watertable Min:

> 145 inchesDepth to Bedrock Min:

HighCorrosion Potential - Uncoated Steel:

Hydric Status: Not hydric

Well drainedSoil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

silt loamSoil Surface Texture:

LowellSoil Component Name:

Soil Map ID: 7

Max:  Min: 
Min: 0.42
Max: 14   Not reportedNot reported

bedrock
unweathered35 inches31 inches 4

Min: 6.1
Max: 7.8

Min: 1.4
Max: 4   Not reported

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Clayclay31 inches25 inches 3

Min: 5.6
Max: 7.3

Min: 1.4
Max: 4   Not reported

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Claysilty clay25 inches 7 inches 2

Min: 5.6
Max: 7.3

Min: 4
Max: 14   Not reported

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Claysilt loam 7 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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> 46 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

HighCorrosion Potential - Uncoated Steel:

Hydric Status: Not hydric

Somewhat poorly drainedSoil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

silt loamSoil Surface Texture:

LawrenceSoil Component Name:

Soil Map ID: 8

Max:  Min: 
Min: 
Max:    Not reportedNot reported

bedrock
unweathered61 inches57 inches 4

Min: 5.1
Max: 7.8

Min: 1.4
Max: 4   Not reported

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Clayclay57 inches11 inches 3

Min: 4.5
Max: 6.5

Min: 1.4
Max: 14   Not reported

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Claysilty clay loam11 inches 7 inches 2

Min: 4.5
Max: 6.5

Min: 4
Max: 14   Not reported

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Claysilt loam 7 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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No Layer Information available.
 

> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

Not ReportedCorrosion Potential - Uncoated Steel:

Hydric Status: Unknown
Soil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

silt loamSoil Surface Texture:

WaterSoil Component Name:

Soil Map ID: 9

Min: 4.5
Max: 7.3

Min: 0.42
Max: 4   Not reported

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Claysilty clay loam74 inches61 inches 4

Min: 4.5
Max: 5.5

Min: 0.42
Max: 1.4   Not reported

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Claysilty clay loam61 inches24 inches 3

Min: 4.5
Max: 6.5

Min: 4
Max: 14   Not reported

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Claysilty clay loam24 inches 7 inches 2

Min: 4.5
Max: 6.5

Min: 4
Max: 14   Not reported

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Claysilt loam 7 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®



TC5319646.2s   Page A-14

1/2 - 1 Mile SouthKY6000000096417   C20
1/2 - 1 Mile SouthKY6000000096419   C19
1/2 - 1 Mile SouthKY6000000096418   C18
1/2 - 1 Mile SouthKY6000000078345   B17
1/2 - 1 Mile SouthKY6000000078344   B16
1/2 - 1 Mile SouthKY6000000078351   B15
1/2 - 1 Mile SouthKY6000000078346   B14
1/2 - 1 Mile SouthKY6000000078343   B13
1/2 - 1 Mile SouthKY6000000078340   B12
1/2 - 1 Mile SouthKY6000000078339   B11
1/2 - 1 Mile SouthKY6000000078342   B10
1/2 - 1 Mile SouthKY6000000078341   B9
1/2 - 1 Mile SSEKY6000000069550   8
1/2 - 1 Mile NEKY6000000034713   7
1/2 - 1 Mile SSEKY6000000065276   A6
1/2 - 1 Mile SSEKY6000000065279   A5
1/2 - 1 Mile SSEKY6000000065280   A4
1/2 - 1 Mile SSEKY6000000065277   A3
1/2 - 1 Mile SSEKY6000000065278   A2
1/2 - 1 Mile SouthKY6000000077330   1

STATE DATABASE WELL INFORMATION

LOCATION
FROM TPWELL IDMAP ID

Note: PWS System location is not always the same as well location.

No PWS System Found

FEDERAL FRDS PUBLIC WATER SUPPLY SYSTEM INFORMATION

LOCATION
FROM TPWELL IDMAP ID

No Wells Found

FEDERAL USGS WELL INFORMATION

LOCATION
FROM TPWELL IDMAP ID

1.000State Database
Nearest PWS within 1 mileFederal FRDS PWS
1.000Federal USGS

WELL SEARCH DISTANCE INFORMATION

SEARCH DISTANCE (miles)DATABASE

opinion about the impact of contaminant migration on nearby drinking water wells.
professional in assessing sources that may impact ground water flow direction, and in forming an
EDR Local/Regional Water Agency records provide water well information to assist the environmental

LOCAL / REGIONAL WATER AGENCY RECORDS

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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1/2 - 1 Mile SouthKY6000000096420   C21

STATE DATABASE WELL INFORMATION

LOCATION
FROM TPWELL IDMAP ID

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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KY6000000065277Site id:24-SEP-93Enddate:
Monitoring Well - Ambient MonitoringUsage:
775Surfaceele:
MType:
BluegrassPhysiograp:
Frankfort WestQuadname:
FranklinCounty:
-84.89972222Longdecima:
38.18055556Latdecimal:
MW-05Altid:

80010163Akgwa:65276Fid:

A3
SSE
1/2 - 1 Mile
Higher

KY6000000065277KY WELLS

KY6000000065278Site id:24-SEP-93Enddate:
Monitoring Well - Ambient MonitoringUsage:
775Surfaceele:
MType:
BluegrassPhysiograp:
Frankfort WestQuadname:
FranklinCounty:
-84.89972222Longdecima:
38.18055556Latdecimal:
MW-06Altid:

80010164Akgwa:65277Fid:

A2
SSE
1/2 - 1 Mile
Higher

KY6000000065278KY WELLS

KY6000000077330Site id:11-NOV-13Enddate:
Monitoring Well - Ambient MonitoringUsage:
776Surfaceele:
MType:
BluegrassPhysiograp:
Frankfort WestQuadname:
FranklinCounty:
-84.90329Longdecima:
38.18144Latdecimal:
Not ReportedAltid:

80034541Akgwa:77329Fid:

1
South
1/2 - 1 Mile
Higher

KY6000000077330KY WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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KY6000000065276Site id:10-SEP-93Enddate:
Monitoring Well - Ambient MonitoringUsage:
775Surfaceele:
MType:
BluegrassPhysiograp:
Frankfort WestQuadname:
FranklinCounty:
-84.89972222Longdecima:
38.18055556Latdecimal:
MW-04Altid:

80010162Akgwa:65275Fid:

A6
SSE
1/2 - 1 Mile
Higher

KY6000000065276KY WELLS

KY6000000065279Site id:25-SEP-93Enddate:
Monitoring Well - Ambient MonitoringUsage:
775Surfaceele:
MType:
BluegrassPhysiograp:
Frankfort WestQuadname:
FranklinCounty:
-84.89972222Longdecima:
38.18055556Latdecimal:
MW-07Altid:

80010165Akgwa:65278Fid:

A5
SSE
1/2 - 1 Mile
Higher

KY6000000065279KY WELLS

KY6000000065280Site id:25-SEP-93Enddate:
Monitoring Well - Ambient MonitoringUsage:
775Surfaceele:
MType:
BluegrassPhysiograp:
Frankfort WestQuadname:
FranklinCounty:
-84.89972222Longdecima:
38.18055556Latdecimal:
MW-08Altid:

80010166Akgwa:65279Fid:

A4
SSE
1/2 - 1 Mile
Higher

KY6000000065280KY WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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KY6000000078341Site id:26-MAR-99Enddate:
Monitoring Well - Ambient MonitoringUsage:
800Surfaceele:
MType:
BluegrassPhysiograp:
Frankfort WestQuadname:
FranklinCounty:
-84.90277778Longdecima:
38.17694444Latdecimal:
MW-01Altid:

80036071Akgwa:78340Fid:

B9
South
1/2 - 1 Mile
Lower

KY6000000078341KY WELLS

KY6000000069550Site id:01-JAN-00Enddate:
Monitoring Well - Ambient MonitoringUsage:
755Surfaceele:
MType:
BluegrassPhysiograp:
Frankfort WestQuadname:
FranklinCounty:
-84.89888889Longdecima:
38.17916667Latdecimal:
Not ReportedAltid:

80018341Akgwa:69549Fid:

8
SSE
1/2 - 1 Mile
Lower

KY6000000069550KY WELLS

KY6000000034713Site id:09-APR-02Enddate:
Agriculture - IrrigationUsage:
810Surfaceele:
WType:
BluegrassPhysiograp:
Frankfort WestQuadname:
FranklinCounty:
-84.89611111Longdecima:
38.19694444Latdecimal:
Not ReportedAltid:

58440Akgwa:34712Fid:

7
NE
1/2 - 1 Mile
Higher

KY6000000034713KY WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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KY6000000078340Site id:26-MAR-99Enddate:
Monitoring Well - Ambient MonitoringUsage:
800Surfaceele:
MType:
BluegrassPhysiograp:
Frankfort WestQuadname:
FranklinCounty:
-84.90277778Longdecima:
38.17694444Latdecimal:
MW-07Altid:

80036069Akgwa:78339Fid:

B12
South
1/2 - 1 Mile
Lower

KY6000000078340KY WELLS

KY6000000078339Site id:26-MAR-99Enddate:
Monitoring Well - Ambient MonitoringUsage:
800Surfaceele:
MType:
BluegrassPhysiograp:
Frankfort WestQuadname:
FranklinCounty:
-84.90277778Longdecima:
38.17694444Latdecimal:
MW-06Altid:

80036068Akgwa:78338Fid:

B11
South
1/2 - 1 Mile
Lower

KY6000000078339KY WELLS

KY6000000078342Site id:26-MAR-99Enddate:
Monitoring Well - Ambient MonitoringUsage:
800Surfaceele:
MType:
BluegrassPhysiograp:
Frankfort WestQuadname:
FranklinCounty:
-84.90277778Longdecima:
38.17694444Latdecimal:
MW-02Altid:

80036072Akgwa:78341Fid:

B10
South
1/2 - 1 Mile
Lower

KY6000000078342KY WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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KY6000000078351Site id:11-MAY-99Enddate:
Monitoring Well - Ambient MonitoringUsage:
800Surfaceele:
MType:
BluegrassPhysiograp:
Frankfort WestQuadname:
FranklinCounty:
-84.90277778Longdecima:
38.17694444Latdecimal:
MW-09Altid:

80036085Akgwa:78350Fid:

B15
South
1/2 - 1 Mile
Lower

KY6000000078351KY WELLS

KY6000000078346Site id:26-MAR-99Enddate:
Monitoring Well - Ambient MonitoringUsage:
800Surfaceele:
MType:
BluegrassPhysiograp:
Frankfort WestQuadname:
FranklinCounty:
-84.90277778Longdecima:
38.17694444Latdecimal:
MW-05Altid:

80036076Akgwa:78345Fid:

B14
South
1/2 - 1 Mile
Lower

KY6000000078346KY WELLS

KY6000000078343Site id:26-MAR-99Enddate:
Monitoring Well - Ambient MonitoringUsage:
800Surfaceele:
MType:
BluegrassPhysiograp:
Frankfort WestQuadname:
FranklinCounty:
-84.90277778Longdecima:
38.17694444Latdecimal:
MW-03Altid:

80036073Akgwa:78342Fid:

B13
South
1/2 - 1 Mile
Lower

KY6000000078343KY WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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KY6000000096418Site id:14-JUL-11Enddate:
RemediationUsage:
790Surfaceele:
MType:
BluegrassPhysiograp:
Frankfort WestQuadname:
FranklinCounty:
-84.907027Longdecima:
38.175839Latdecimal:
MW-02Altid:

80062914Akgwa:96417Fid:

C18
South
1/2 - 1 Mile
Higher

KY6000000096418KY WELLS

KY6000000078345Site id:26-MAR-99Enddate:
Monitoring Well - Ambient MonitoringUsage:
800Surfaceele:
MType:
BluegrassPhysiograp:
Frankfort WestQuadname:
FranklinCounty:
-84.90277778Longdecima:
38.17694444Latdecimal:
MW-08Altid:

80036075Akgwa:78344Fid:

B17
South
1/2 - 1 Mile
Lower

KY6000000078345KY WELLS

KY6000000078344Site id:26-MAR-99Enddate:
Monitoring Well - Ambient MonitoringUsage:
800Surfaceele:
MType:
BluegrassPhysiograp:
Frankfort WestQuadname:
FranklinCounty:
-84.90277778Longdecima:
38.17694444Latdecimal:
MW-04Altid:

80036074Akgwa:78343Fid:

B16
South
1/2 - 1 Mile
Lower

KY6000000078344KY WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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KY6000000096420Site id:14-JUL-11Enddate:
RemediationUsage:
790Surfaceele:
MType:
BluegrassPhysiograp:
Frankfort WestQuadname:
FranklinCounty:
-84.907042Longdecima:
38.175753Latdecimal:
MW-03Altid:

80062916Akgwa:96419Fid:

C21
South
1/2 - 1 Mile
Higher

KY6000000096420KY WELLS

KY6000000096417Site id:14-JUL-11Enddate:
RemediationUsage:
790Surfaceele:
MType:
BluegrassPhysiograp:
Frankfort WestQuadname:
FranklinCounty:
-84.907002Longdecima:
38.175763Latdecimal:
MW-01Altid:

80062913Akgwa:96416Fid:

C20
South
1/2 - 1 Mile
Higher

KY6000000096417KY WELLS

KY6000000096419Site id:14-JUL-11Enddate:
RemediationUsage:
790Surfaceele:
MType:
BluegrassPhysiograp:
Frankfort WestQuadname:
FranklinCounty:
-84.907119Longdecima:
38.175812Latdecimal:
MW-04Altid:

80062915Akgwa:96418Fid:

C19
South
1/2 - 1 Mile
Higher

KY6000000096419KY WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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40601
1.302/27/200240601
4.102/27/200240601
14.3510/16/200640601
1.105/30/200640601
0.701/10/200640601
18.809/15/200540601
18.809/15/200540601
5.705/3/200540601
0.704/3/200540601
1.004/3/200540601
13.703/30/200540601
2.603/23/200540601
9.803/19/200540601
2.603/8/200540601
8.202/8/200540601
21.001/31/200540601
11.301/30/200540601
10.101/25/200540601
15.401/19/200540601
18.901/4/200540601
0.4012/15/200440601
3.3012/12/200440601
8.9012/11/200440601
1.5012/7/200440601
0.5012/6/200440601
2.4011/14/200440601
21.7010/24/200440601
2.709/23/200440601
0.608/9/200440601
9.304/19/200440601
1.503/27/200440601
1.203/18/200440601
6.801/26/200440601
3.501/24/200440601
3.7012/3/200340601
13.9012/12/200340601
5.5010/13/200340601
11.009/23/200340601
0.209/19/200340601
0.809/11/200340601
6.709/7/200340601
1.109/3/200340601
6.008/29/200340601
3.307/15/200340601
1.307/14/200340601
3.407/13/200340601

____________________
Test ResultTest DateZip

Radon Test Results                                                                                 

State Database: KY Radon                                                                           

AREA RADON INFORMATION

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS
RADON

®
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0%57%43%4.979 pCi/LBasement
Not ReportedNot ReportedNot ReportedNot ReportedLiving Area - 2nd Floor
0%25%75%4.475 pCi/LLiving Area - 1st Floor

% >20 pCi/L% 4-20 pCi/L% <4 pCi/LAverage ActivityArea

Number of sites tested: 14

Federal Area Radon Information for Zip Code:   40601

             : Zone 3 indoor average level < 2 pCi/L.
             : Zone 2 indoor average level >= 2 pCi/L and <= 4 pCi/L.
     Note: Zone 1 indoor average level > 4 pCi/L.

Federal EPA Radon Zone for FRANKLIN County:  1 

1.007/10/200340601
7.106/18/200340601
1.106/15/200340601
1.606/15/200340601
2.305/29/200340601
1.704/29/200340601
1.304/29/200340601
2.504/22/200340601
11.204/8/200340601
0.007/27/200340601
3.407/25/200340601
0.207/19/200340601
4.604/1/200340601
1.403/30/200340601
1.403/13/200340601
11.002/20/200340601
0.802/15/200340601
6.902/11/200340601
2.002/10/200340601
0.502/8/200340601
1.003/9/200340601
16.102/2/200340601
2.301/30/200340601
1.001/28/200340601
1.301/25/200340601
5.6011/23/200240601
1.8012/8/200240601
13.907/15/200240601
0.606/10/200240601
0.603/27/200240601
1.405/20/200240601
1.605/10/200240601
1.402/27/200240601
1.502/27/200240601
0.602/27/200240601
1.302/27/200240601
4.102/27/200240601
13.501/15/200240601
13.501/15/200240601
1.402/27/200240601
1.502/27/200240601
0.602/27/2002

AREA RADON INFORMATION

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS
RADON

®



TOPOGRAPHIC INFORMATION

USGS 7.5’ Digital Elevation Model (DEM)
Source: United States Geologic Survey
EDR acquired the USGS 7.5’ Digital Elevation Model in 2002 and updated it in 2006. The 7.5 minute DEM corresponds
to the USGS 1:24,000- and 1:25,000-scale topographic quadrangle maps. The DEM provides elevation data
with consistent elevation units and projection.

Current USGS 7.5 Minute Topographic Map
Source: U.S. Geological Survey

HYDROLOGIC INFORMATION

Flood Zone Data: This data was obtained from the Federal Emergency Management Agency (FEMA). It depicts 100-year and
500-year flood zones as defined by FEMA. It includes the National Flood Hazard Layer (NFHL) which incorporates Flood
Insurance Rate Map (FIRM) data and Q3 data from FEMA in areas not covered by NFHL.

Source: FEMA
Telephone: 877-336-2627
Date of Government Version: 2003, 2015

NWI: National Wetlands Inventory.  This data, available in select counties across the country, was obtained by EDR
in 2002, 2005 and 2010 from the U.S. Fish and Wildlife Service.

State Wetlands Data: Wetland Inventory
Source: Environmental & Public Protection Cabinet
Telephone: 502-564-6736

HYDROGEOLOGIC INFORMATION

AQUIFLOW       Information SystemR

Source:  EDR proprietary database of groundwater flow information
EDR has developed the AQUIFLOW Information System (AIS) to provide data on the general direction of groundwater

flow at specific points. EDR has reviewed reports submitted to regulatory authorities at select sites and has
extracted the date of the report, hydrogeologically determined groundwater flow direction and depth to water table
information.

GEOLOGIC INFORMATION

Geologic Age and Rock Stratigraphic Unit
Source: P.G. Schruben, R.E. Arndt and W.J. Bawiec, Geology of the Conterminous U.S. at 1:2,500,000 Scale - A digital
representation of the 1974 P.B. King and H.M. Beikman Map, USGS Digital Data Series DDS - 11 (1994).

STATSGO: State Soil Geographic Database
Source:  Department of Agriculture, Natural Resources Conservation Service (NRCS)
The U.S. Department of Agriculture’s (USDA) Natural Resources Conservation Service (NRCS) leads the national
Conservation Soil Survey (NCSS) and is responsible for collecting, storing, maintaining and distributing soil
survey information for privately owned lands in the United States. A soil map in a soil survey is a representation
of soil patterns in a landscape. Soil maps for STATSGO are compiled by generalizing more detailed (SSURGO)
soil survey maps.

SSURGO: Soil Survey Geographic Database
Source:  Department of Agriculture, Natural Resources Conservation Service (NRCS)
Telephone:  800-672-5559
SSURGO is the most detailed level of mapping done by the Natural Resources Conservation Service, mapping
scales generally range from 1:12,000 to 1:63,360. Field mapping methods using national standards are used to
construct the soil maps in the Soil Survey Geographic (SSURGO) database. SSURGO digitizing duplicates the
original soil survey maps. This level of mapping is designed for use by landowners, townships and county
natural resource planning and management.
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LOCAL / REGIONAL WATER AGENCY RECORDS

FEDERAL WATER WELLS

PWS: Public Water Systems
Source:  EPA/Office of Drinking Water
Telephone:  202-564-3750
Public Water System data from the Federal Reporting Data System.  A PWS is any water system which provides water to at

least 25 people for at least 60 days annually.  PWSs provide water from wells, rivers and other sources.

PWS ENF: Public Water Systems Violation and Enforcement Data
Source:  EPA/Office of Drinking Water
Telephone:  202-564-3750
Violation and Enforcement data for Public Water Systems from the Safe Drinking Water Information System (SDWIS) after

August 1995.  Prior to August 1995, the data came from the Federal Reporting Data System (FRDS).

USGS Water Wells: USGS National Water Inventory System (NWIS)
This database contains descriptive information on sites where the USGS collects or has collected data on surface
water and/or groundwater. The groundwater data includes information on wells, springs, and other sources of groundwater.

STATE RECORDS

Kentucky Water Well Records Database
Source:  Kentucky Geological Survey
Telephone:  859-257-5500
Water Wells in Kentucky. Data from the Kentucky Ground Water Data Repository.

OTHER STATE DATABASE INFORMATION

Oil and Gas Well Locations
Source:  Kentucky Geological Survey
Telephone:  859-257-5500
Oil and gas well locations in the state of Kentucky

RADON

State Database: KY Radon  
Source: Department of Public Health
Telephone: 502-564-4856
Radon Test Results

Area Radon Information
Source: USGS
Telephone:  703-356-4020
The National Radon Database has been developed by the U.S. Environmental Protection Agency
(USEPA) and is a compilation of the EPA/State Residential Radon Survey and the National Residential Radon Survey.
The study covers the years 1986 - 1992. Where necessary data has been supplemented by information collected at
private sources such as universities and research institutions.

EPA Radon Zones
Source:  EPA
Telephone:  703-356-4020
Sections 307 & 309 of IRAA directed EPA to list and identify areas of U.S. with the potential for elevated indoor
radon levels.

OTHER

Airport Landing Facilities: Private and public use landing facilities
Source:  Federal Aviation Administration, 800-457-6656

Epicenters: World earthquake epicenters, Richter 5 or greater
Source:  Department of Commerce, National Oceanic and Atmospheric Administration

Earthquake Fault Lines: The fault lines displayed on EDR’s Topographic map are digitized quaternary faultlines, prepared
in 1975 by the United State Geological Survey
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STREET AND ADDRESS INFORMATION

© 2015 TomTom North America, Inc. All rights reserved.  This material is proprietary and the subject of copyright protection
and other intellectual property rights owned by or licensed to Tele Atlas North America, Inc.  The use of this material is subject
to the terms of a license agreement.  You will be held liable for any unauthorized copying or disclosure of this material.
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PFAS Preliminary Assessment Report 
Boone National Guard Center, KY 
 

  

 

 
 

 

 

 

 

 

 

 

Appendix B 

Preliminary Assessment Documentation 

  



PFAS Preliminary Assessment Report
Boone National Guard Center, KY











































PFAS Preliminary Assessment Report
Boone National Guard Center, KY



















PFAS Preliminary Assessment Report
Boone National Guard Center, KY









PFAS Preliminary Assessment Report 
Boone National Guard Center, KY 
 

  

 

 
 

 

 

 

 

 

 

 

 

Appendix C 

Photographic Log 

 



Preliminary Assessment Report 
Boone National Guard Center 
Perfluorooctane-Sulfonic Acid (PFOS) and 

Perfluorooctanoic Acid (PFOA) Impacted Sites 
ARNG Installations, Nationwide 

  

 

AECOM  
 

APPENDIX C – Photographic Log 
Army National Guard, Preliminary 

Assessment for PFAS 
Boone National Guard Center Franklin County, Kentucky 

 

Photograph No. 1 

 

Description: 

Southwestern area of the old 
AASF facing northeast. 
Amerex Model 630 wheeled 
extinguisher pictured in 
photograph. 

 

Photograph No. 2 

 

Description: 

Western area of the old AASF 
area facing west. 
Bioremediation pond where 
catch basins around the old 
AASF channel runoff pictured 
in photograph. 



Preliminary Assessment Report 
Boone National Guard Center 
Perfluorooctane-Sulfonic Acid (PFOS) and 

Perfluorooctanoic Acid (PFOA) Impacted Sites 
ARNG Installations, Nationwide 

  

 

AECOM  
 

APPENDIX C – Photographic Log 
Army National Guard, Preliminary 

Assessment for PFAS 
Boone National Guard Center Franklin County, Kentucky 

 

Photograph No. 3 

 

Description: 

Northern area of new AASF 
facing east. Mobile containers 
of Purple K and Amerex 
Model 630 wheeled 
extinguishers pictured in 
photograph. 

 

Photograph No. 4 

 

Description:  

Amerex Model 630 wheeled 
extinguisher label at the new 
AASF. 





Preliminary Assessment Report 
Boone National Guard Center 
Perfluorooctane-Sulfonic Acid (PFOS) and 

Perfluorooctanoic Acid (PFOA) Impacted Sites 
ARNG Installations, Nationwide 

  

 

AECOM  
 

APPENDIX C – Photographic Log 
Army National Guard, Preliminary 

Assessment for PFAS 
Boone National Guard Center Franklin County, Kentucky 

 

Photograph No. 7 

 

Description: 

Western area of the new 
AASF facing west. Storage 
unit containing 55-gallon 
drums of AFFF pictured. 

 

Photograph No. 8 

 

Description:  

 Chemguard Blizzard Freeze 
Protected Foam solution label 
on a 55-gallon drum of AFFF 
in a storage unit in the western 
area of the new AASF. 



Preliminary Assessment Report 
Boone National Guard Center 
Perfluorooctane-Sulfonic Acid (PFOS) and 

Perfluorooctanoic Acid (PFOA) Impacted Sites 
ARNG Installations, Nationwide 

  

 

AECOM  
 

APPENDIX C – Photographic Log 
Army National Guard, Preliminary 

Assessment for PFAS 
Boone National Guard Center Franklin County, Kentucky 

 

Photograph No. 9 

 

Description: 

National Foam Aer-O-Water 
6EM label on a 55-gallon 
drum of AFFF in a storage 
unit in the western area of the 
new AASF. 

 

Photograph No. 10 

 

Description: 

Amerex Halotron 1 Clean 
Agent wheeled extinguisher 
pictured outside the northern 
wall of the new AASF. 







Preliminary Assessment Report 
Boone National Guard Center 
Perfluorooctane-Sulfonic Acid (PFOS) and 

Perfluorooctanoic Acid (PFOA) Impacted Sites 
ARNG Installations, Nationwide 

  

 

AECOM  
 

APPENDIX C – Photographic Log 
Army National Guard, Preliminary 

Assessment for PFAS 
Boone National Guard Center Franklin County, Kentucky 

 

Photograph No. 125 

 

Description: 

Oil-sorbent sock at drainage 
outfall where runoff is 
discharged from the oil-water 
separator in the northwest area 
of the new AASF. 

 

Photograph No. 136 

 

Description: 

Drainage channel to a 
tributary of Benson Creek 
from the oil-water separator in 
the northwest area of the new 

AASF. 



Preliminary Assessment Report 
Boone National Guard Center 
Perfluorooctane-Sulfonic Acid (PFOS) and 

Perfluorooctanoic Acid (PFOA) Impacted Sites 
ARNG Installations, Nationwide 

  

 

AECOM  
 

APPENDIX C – Photographic Log 
Army National Guard, Preliminary 

Assessment for PFAS 
Boone National Guard Center Franklin County, Kentucky 

 

Photograph No. 147 

 

Description: 

National Foam Centurion 3 
AFFF in a 5-gallon bucket 
stored on a firetruck at 
Frankfort City Fire 

Department Station Three. 
The fire station is located 
southeast of the Capital City 
Airport, south of the Boone 
National Guard Training 
Center. 

 




