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The revision listed below is necessary based on comments received from the State of Utah and U.S. 
Environmental Protection Agency review of the Final Community Environmental Response Facilitation 
Act (CERFA) Report for the Tooele Army Depot - North Area, Tooele, Utah, submitted to the U.S. Army 
Environmental Center on October 5, 1994 by AGEISS Environmental, Inc. 

1) Replace the Parcel 2D-PR(P)/HR(P) entry in the Additional Studies/Remediation column on 
Page 8 of Table 5-1, located on Page 69 of the October 5, 1994 Final CERFA Report with the 
following text to provide additional clarification, as requested by the State of Utah. 

"Ground truthing is recommended for Parcel 2D to determine if further investigation is 
required." 

2) Include the two acres immediately to the south of Parcel 2D-PR(P)/HR(P) in Parcel 2D- 
PR(P)/HR(P).  These two acres were previously designated as CERFA parcels; however, per 
the request of the U.S. Environmental Protection Agency, these two acres are now designated 
as CERFA disqualified due to the nature and the close proximity of Parcel 2D-PR(P)/HR(P). As 
such, Parcel 2D-PR(P)/HR(P) now includes a total of 6 acres, and Parcel 18P now includes a 
total of 222 acres. As a result, the total acreage of CERFA parcels and CERFA disqualified 
parcels within the Base Realignment and Closure (BRAC) property has also been revised to 
equal 575 acres and 1062 acres, respectively. 

Revise all references to Parcel 2D-PR(P)/HR(P) and 18P, and all references to the total 
acreages of CERFA parcels and CERFA disqualified parcels presented in the following 
segments of the October 5, 1994 Final CERFA Report: 

Text:  Report Documentation Page, Executive Summary and Section 5.0 

Tables: Table 5-1, Appendix C Database Table   

Graphical Representations:  Map 5-1, Figure 5-2 
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EXECUTIVE SUMMARY 

This report presents the results of the Community Environmental Response Facilitation Act 
(CERFA) investigation conducted by AGEISS Environmental, Inc. (AGEISS) at the Tooele 
Army Depot - North Area (TEAD-N), a U.S. Government property selected for closure by the 
Base Realignment and Closure (BRAC) Commission under Public Laws 100-526 and 101-510. 
The primary objective of this investigation as required under CERFA (Public Law 102-426), is 
for Federal agencies to expeditiously identify real property offering the greatest opportunity for 
immediate reuse and redevelopment. Satisfying this objective requires the identification of 
real property where no Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) regulated hazardous substances or petroleum products or their derivatives 
were stored for one year or more, known to have been released, or disposed. 

The property examined under this investigation consists of a 1,684 acre site located in Tooele 
County, UT, immediately west of the city of Tooele, UT. The BRAC parcel that is the subject 
of this CERFA investigation is actually two geographically discrete parcels located within the 
east central and southeast portion of TEAD-N. The largest parcel covers most of the 
Maintenance and Supply Area, while the smaller parcel is located in the Administration Area 
east of the railroad tracks. Numerous structures and open storage lots are present in the 
TEAD-N BRAC parcel. The installation's primary mission is to receive, store, issue, maintain, 
and dispose of munitions; to provide vehicle and equipment maintenance, repair, and storage; 
to provide installation support to attached organizations; and to operate other facilities as 
assigned. Environmentally significant operations associated with the property are vehicle and 
equipment maintenance, storage, and repair; fuel storage; and hazardous materials storage. 

AGEISS reviewed existing investigation documents, U.S. Environmental Protection Agency 
(EPA), State, and county regulatory records, environmental databases, and title documents 
pertaining to TEAD-N during this investigation. In addition, AGEISS conducted interviews and 
visual inspections of TEAD-N as well as visual inspections and database searches for the 
surrounding properties. This information was used to divide the 1,684 acre BRAC parcel into 
four categories of parcels: CERFA parcels, CERFA parcels with qualifiers, CERFA 
disqualified parcels, and CERFA excluded parcels. 

Areas of the BRAC parcel that have no history of CERCLA-regulated hazardous substance or 
petroleum product release, disposal, or storage are categorized as CERFA parcels. AGEISS' 
investigation and subsequent parcelization of the 1,684 acre BRAC parcel determined that 
approximately 577 acres of the BRAC parcel fall within the CERFA parcel category. The 
CERFA parcels are located predominantly in the eastern portion of the Maintenance and 
Supply Area of the BRAC parcel and throughout much of the Administration Area of the BRAC 
parcel. 

Areas of the BRAC parcel that had no evidence of such release, disposal, or storage, but 
contained related environmental, hazard, and safety issues, such as asbestos, radon gas, 
lead-based paint, unexploded ordnance, radionuclides, or not in-use polychlorinated biphenyl 
containing equipment, were categorized as CERFA parcels with qualifiers. Approximately 47 
acres of the facility were identified as CERFA parcels with qualifiers. 

Areas of the BRAC parcel for which there is a history of release, disposal, or storage for one 
year or more of CERCLA-regulated hazardous substances or petroleum products were 
categorized as CERFA disqualified parcels. One thousand sixty (1,060) acres of installation 
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property are identified as CERFA disqualified parcels. The majority of the CERFA disqualified 
acreage is underlain by the maximum extent of the trichloroethylene groundwater plume 
present at the TEAD-N installation. 

The remaining areas on the installation have an existing mandate for retention by the Federal 
government, or have already been transferred by deed and are categorized as CERFA 
excluded parcels. The remainder of the TEAD-N installation excluding the 1,684 acre BRAC 
parcel was identified as CERFA excluded. 

The accompanying map summarizes the categorization of the TEAD-N BRAC parcel based on 
the above definitions. This Executive Summary should be used only in conjunction with the 
complete Final CERFA Report for this installation. The Final CERFA Report provides the 
relevant environmental history to substantiate the parcel categorization. All available 
information obtained from October 1993 through September 1994 was reviewed and 
incorporated into the Final CERFA Report. 

The Draft Final CERFA Report was reviewed by the U.S. Army Environmental Center, TEAD- 
N Installation, Region VIII EPA, and the State of Utah Department of Environmental Quality. 
The primary objective of CERFA is satisfied by the identification of CERFA parcels and 
CERFA parcels with qualifiers. As a result, concurrence was sought from the regulatory 
agencies on these two categories of parcels. Comments from these organizations are 
incorporated into Appendix D of this final document, including any unresolved issues from the 
regulatory agencies. 

This report does not address other property transfer requirements which may be applicable 
under the National Environmental Policy Act, nor does it address natural resource 
considerations such as endangered, rare, or threatened plant or animal life. 
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1.0 INTRODUCTION 

Under Contract DAAA15-93-D-0006, Delivery Order 001, the U.S. Army Environmental Center 
(USAEC) tasked AGEISS Environmental, Inc. (AGEISS) to prepare an Enhanced Preliminary 
Assessment (ENPA) and conduct an investigation according to the provisions in the 
Community Environmental Response Facilitation Act (CERFA) for the realignment of a 1,684 
acre parcel located at the Tooele Army Depot - North Area (TEAD-N) in Tooele, UT. 

1.1 PURPOSE AND SCOPE 

Public Laws 100-526 and 101-510 designated more than 100 U.S. Department of Defense 
(DOD) facilities for closure and realignment. As a result, it became necessary to expedite the 
environmental investigation and cleanup process, as necessary, prior to the release and reuse 
of U.S. Army (Army) Base Realignment and Closure (BRAC) property. The BRAC 
environmental restoration program was established in 1989 with the first round (BRAC 88) of 
base closures and continued with subsequent rounds (BRAC 91, BRAC 93, etc.). The BRAC 
program is patterned after the Army's Installation Restoration Program (IRP), except it has 
been expanded to include such categories of contamination as asbestos, radon, 
polychlorinated biphenyls (PCBs), and others that are not normally addressed under the Army 
IRP. 

The BRAC environmental restoration program began by conducting ENPAs. The term 
"enhanced" is used to distinguish these assessments from previous IRP preliminary 
assessments, since the BRAC ENPAs are conducted from a property transfer perspective and 
evaluate areas that are not typically included in the IRP (e.g., asbestos, radon, PCBs). The 
ENPAs include reviews of existing installation documents, regulatory records, and aerial 
photographs; a site visit and visual inspection; and employee interviews. ENPAs were 
conducted for BRAC 88 and BRAC 91 installations, and are currently underway at BRAC 93 
installations. An ENPA has been prepared concurrently with this CERFA Report for TEAD-N 
by AGEISS under the direction of USAEC (formerly USATHAMA). 

In October 1992, Public Law 102-426, CERFA amended Section 120 (h) of the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and 
established new requirements with respect to contamination assessment, cleanup, and 
regulatory agency notification and concurrence for Federal facility closures. CERFA requires 
the Federal government, before termination of Federal activities on real property owned, to 
identify property where no hazardous substances were stored, released, or disposed. CERFA 
designations must be concurred with by the appropriate regulatory agency (U.S. 
Environmental Protection Agency (EPA) for National Priority List (NPL) bases and State on 
non-NPL bases). These requirements retroactively affect the Army BRAC 88 and BRAC 91 
environmental restoration activities, and are being implemented at BRAC 93 sites concurrently 
with ENPAs. The primary CERFA objective is for Federal agencies to expeditiously identify 
real property offering the greatest opportunity for immediate reuse and redevelopment. 
Although CERFA does not mandate the Army transfer real property so identified, the first step 
in satisfying the objective of CERFA is the requirement to identify real property where no 
CERCLA-regulated hazardous substances or petroleum products were stored, released, or 
disposed. 

In March 1993, the BRAC Commission called for the transfer of the Tooele Army Depot 
(TEAD) Maintenance Mission, the Defense Depot Ogden, Tooele Operations Supply Mission, 
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and the Defense Reutilization and Marketing Office (DRMO) to other DOD installations. Most 
of the depot's Maintenance and Supply and Administration Areas, except an enclave around 
the TEAD Headquarters and the ammunition storage areas, are included in the 1,684 acre 
parcel to be excessed. 

AGEISS was awarded the task to identify real property where no CERCLA-regulated 
hazardous substances or petroleum products were stored, released, or disposed at the 
TEAD-N BRAC parcel. The purpose of this report is to present the findings of the CERFA 
investigation for the BRAC parcel at TEAD-N. 

1.2 DEFINITION OF TERMS 

The following definitions are used to categorize and label parcels identified on the installation: 

♦ CERFA Parcel - A portion of the installation real property for which investigation 
reveals no evidence of storage for one year or more, release, or disposal of 
CERCLA hazardous substances, petroleum, or petroleum derivatives and no 
evidence of being threatened by migration of such substances. CERFA parcels 
include areas where PCB-containing equipment is in operation, but there is no 
evidence of release. CERFA parcels also include any portion of the installation 
which once contained related environmental, hazard, or safety issues including 
unexploded ordnance (UXO) located on firing ranges or impact areas, radon, 
stored (not in-use) PCB-containing equipment, asbestos contained within 
building materials, and lead-based paint applied to building material surfaces, 
but which have since been fully remediated or removed. 

♦ CERFA Parcel with Qualifiers) - A portion of the installation real property for 
which investigation reveals no evidence of storage for one year or more, 
release, or disposal of CERCLA hazardous substances, petroleum, or 
petroleum derivatives and no evidence of being threatened by migration of such 
substances. Parcel does however contain related environmental, hazard, or 
safety issues including UXO located on firing ranges or impact areas, radon, 
radionuclides contained within products being used for their intended purposes, 
asbestos contained within building materials, lead-based paint applied to 
building material surfaces, or stored (not in-use) PCB-containing equipment. 

♦ CERFA Disqualified Parcel - A portion of the installation real property for which 
investigation reveals evidence of a release, disposal, or storage for more than 1 
year of a CERCLA hazardous substance, petroleum, or petroleum derivative; or 
a portion of the installation threatened by such a release or disposal. CERFA 
disqualified parcels also include any portion of the installation where PCBs, 
asbestos-containing material (ACM), lead-based paint residue, or any ordnance 
has been disposed of, and any locations where chemical ordnance has been 
stored. Additionally, CERFA disqualified parcels include any areas in which 
CERCLA hazardous substances or petroleum products have been released or 
disposed of and subsequently fully remediated. 

♦ CERFA Excluded Parcel - Portion of the installation real property retained by 
the DOD, and therefore not explicitly investigated for CERFA. CERFA excluded 
parcels also include any portion of the installation which have already been 
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• 

• 

transferred by deed to a party outside the Federal government, or by transfer 
assembly to another Federal agency. 

Table 1-1 provides a description of the CERFA label methodology utilized in the report. 
Examples for the various label types are also provided. 

1.3 GEOGRAPHICAL AND ENVIRONMENTAL SETTING 

TEAD-N is located in Tooele County, UT (Figure 1-1). TEAD-N is located within the Tooele 
Valley in the central portion of northern Utah, immediately west of the town of Tooele, about 
35 miles southwest of Salt Lake City. The BRAC parcel that is the subject of this investigation 
is actually two geographically discrete parcels located within the northeastern portion of 
TEAD-N. 

Descriptions of TEAD-N's environmental setting include physiography, land use, meteorology, 
surface water, groundwater, flora and fauna, and archeological resources. This information 
was taken largely from the Tooele Army Depot Preliminary Assessment/Site Investigation 
Final Report (EA, 1988b). 

1.3.1 Physiography 

TEAD-N is located in the Great Salt Lake Basin, a large interior drainage basin within the 
Basin and Range Geologic Province, approximately 35 miles west of the Wasatch Fold and 
Fault Belt of the Overthrust Geologic Province. The Basin and Range Province is 
characterized by large fault blocks that trend approximately north to south. Movement along 
these fault blocks caused the formation of large interior drainage basins with extensive alluvial 
and lacustrine deposits. TEAD-N is bounded on the west by the Stansbury Mountains, on the 
east by the Oquirrh Mountains, on the south by South Mountain, and to the north is the Great 
Salt Lake. 

1.3.2 Land Use 

With the exception of the cities of Tooele, Grantsville, and Stockton, the area surrounding 
TEAD-N is largely undeveloped, with predominately grazing and limited cultivation occurring. 
The town of Grantsville is located approximately 2 miles north of the northwest comer of 
TEAD-N; the City of Tooele lies adjacent to the northeast corner; and Stockton is located 
approximately 2 miles to the south along State Highway 36. 

Zoning maps and general zoning information were obtained from the Tooele County 
Department of Engineering and the City of Tooele Engineer's office. Current zoning maps 
show that the property adjacent to the BRAC parcel is zoned primarily for agricultural, 
residential, and manufacturing purposes (Figure 1-2). 

1.3.3 Meteorology 

TEAD-N has hot, dry summers, cool springs and falls, moderately cold winters, and general 
year-round lack of precipitation. Precipitation that does occur usually does so in the form of 
snow between early fall and late spring. Grantsville, approximately 2 miles northwest of 
TEAD-N, receives an average of 11 inches of precipitation, and Tooele, adjacent to the 
eastern boundary of TEAD-N, receives 16.5 inches of annual precipitation. 
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The interaction of the Salt Lake Basin and the shallow Great Salt Lake causes a sea-breeze 
circulation throughout the basin called the local wind circulation. Winds rarely exceed 10 
miles per hour although a constant air interchange is occurring. The average annual 
temperature ranges from a high of 80 degrees Fahrenheit (*F) in July to a low of 30 'F in 
January. 

1.3.4 Surface Water 

TEAD-N is located in Tooele Valley, which is bordered to the north by the Great Salt Lake at 
an elevation of 4,200 feet above mean sea level. Drainage from the surrounding mountains 
disappears in the valley floor. 

No perennial streams exist at TEAD-N, but there are five perennial streams originating in the 
Oquirrh Mountains to the east and the Stansbury Mountains to the west. Together these 
streams contribute approximately 17,000 acre feet of water per year to the Tooele Valley. 
South Willow Creek, an ephemeral drainage that enters TEAD-N at the northwestern boundary 
is the largest stream in the Tooele Valley. Box Elder Wash, also an ephemeral drainage, 
enters the boundary of TEAD-N in the southwest and crosses from south to north. There are 
also four large springs in the Tooele Valley, but these are outside the boundaries of TEAD-N. 

Storm runoff drainage systems have been constructed in several areas of TEAD-N. The 
drainage from these systems ends in spreading areas or natural drainage channels on base 
property. The stormwater drainage in the Maintenance and Supply Area of the BRAC parcel 
is accomplished by an interconnected system of open drainages, drainage manholes, catch 
basins, and storm sewer mains. Stormwater drainage in the southern half of Administration 
Area of the BRAC parcel occurs via a similar system. Storm sewer mains in both the 
Maintenance and Supply Area and the Administration Area are constructed of predominantly 
vitrified clay. Stormwater drainage systems in both areas of the BRAC parcel direct runoff in a 
general northwest direction. 

1.3.5 Groundwater 

Groundwater flow at TEAD-N is part of a larger regional system that includes Rush and 
Tooele Valleys. Within this regional groundwater flow system, water migrates from areas of 
recharge to areas of discharge. The recharge areas generally lie along the edges of valleys 
and receive recharge from mountain streams. Discharge occurs in one of two ways, either by 
interconnections from adjoining flow systems or through evapotranspiration and surface water 
bodies. 

Groundwater within TEAD-N occurs under confined, unconfined, perched, and mounded 
conditions. The potable water at TEAD-N is derived from the bedrock and alluvium aquifers. 
Groundwater flowing through the bedrock does so through fractured sandstone, quartzite, 
limestone, and dolomite. The alluvial groundwater flows through saturated fan deposits. 
These two groundwater sources consist of a single interconnected aquifer system. 

The depth to potable groundwater under TEAD-N ranges from 200 to greater than 700 feet. 
This groundwater generally flows from the east and south toward the center of the valley and 
finally north toward the Great Salt Lake. 

Groundwater contamination in an alluvial and bedrock aquifer has occurred at TEAD-N. The 
contamination resulted from the former operation of an industrial waste lagoon (IWL) and 
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unlined ditches which carried waste materials to the lagoon (Solid Waste Management Unit 
(SWMU) 2). The IWL is located northwest of the subject BRAC parcel. The resulting 
groundwater plume is situated in the northeastern portion of TEAD-N and subsequently 
underlies the subject BRAC parcel. The groundwater is contaminated with a variety of volatile 
organic compounds (VOCs), the most widespread of which is trichloroethylene (TCE). 

Additional groundwater contamination has also been detected associated with former 
operations at the Sanitary Landfill (SWMUs 12 and 15) located to the south of the 
Maintenance and Supply Area of the BRAC parcel. The primary contaminant associated with 
the resulting plume is TCE. A relatively small groundwater plume is present beneath the 
Sanitary Landfill. This plume extends up into the southern portion of the Maintenance and 
Supply Area, where it coalesces with the southernmost portion of the plume associated with 
the IWL (REI, 1994b). 

1.3.6        Flora and Fauna 

Climate has had a profound influence on the flora of Tooele Valley. The lack of precipitation, 
low humidity, high summer temperatures, and light winds have forced plants to adapt to a very 
high rate of evapotranspiration. Soils are a significant determinant of flora in the area. Many 
plants have adapted to the soil conditions, including alkaline pH, saline content, low soil 
moisture content, lack of humus, high mineral ion content, and varying soil depths and types; 
but these factors also tend to limit the number of plants. 

TEAD-N is in the area classified as an Artemisia Biome, which is characterized by sagebrush 
(Artemisia) and saltbrush, and can be divided into numerous range site types. Vegetation 
mapping indicates that three range site types comprise the BRAC parcel (REI, 1994a). The 
portion of the BRAC parcel that is located in the Maintenance and Supply Area has been 
characterized as Upland Stoney Loam (Pinon-Utah Juniper), which contains bluebunch 
wheatgrass, cheatgrass, mountain big sagebrush, Utah juniper, and yellowbrush. Important 
plant species include black sagebrush, bluegrass, and antelope bitterbrush. The portion of the 
BRAC parcel that is located in the Administration Area has been characterized as Upland 
Loam (Mountain Big Sagebrush) and Upland Gravelly Loam (Mountain Big Sagebrush), which 
contains mountain big sagebrush, rabbitbrush, bluebunch wheatgrass, antelope bitterbrush, 
and some Utah juniper. Important plant species are Indian ricegrass and bluegrass. 

The condensed growth and reproduction periods of the plant communities in Tooele Valley 
limit the ecological niches available to animal species. Competition for food sources is severe 
during the hot, dry summer and winter dormancy periods. In addition, animals must adapt to 
these climatic conditions. They have adapted as hibemators, estivators, diumals, or 
nocturnals, or have physiological adaptations that enable them to survive drought and heat, or 
cold and snow. 

Approximately 127 wildlife species have been identified in the vicinity of TEAD-N, including 58 
species of mammals and 63 species of birds. Six reptiles were also identified. No fish or 
amphibians were identified (REI, 1994a). Several species of game animals exist in the vicinity 
of TEAD-N. Mule deer, mountain cottontail, and desert cottontail inhabit the area. Fur- 
bearing animals include coyote and bobcat. Game birds include sage grouse, Gambil's quail, 
short-tailed grouse, blue grouse, ruffed grouse, and the imported ring-necked pheasant and 
chukar. In addition to the local game birds, there are 37 species of migratory waterfowl that 
use the flyways through the Depot. Several species have been eliminated from the areas, 
including bison, grizzly bear, elk, black bear, pronghom antelope, and mountain sheep. The 
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mountain sheep, pronghom antelope, and elk have been or are being reproduced, mainly in 
the mountains (EA, 1988b). 

There are 15 endangered, candidate, or sensitive wildlife species either known to occur or that 
potentially occur on TEAD-N. Eleven of these are protected by the Endangered Species Act 
of 1973, Section 668-668d (REI, 1994a). Nine endangered, candidate, or sensitive bird 
species have been either identified in the region or observed on the TEAD-N facility. Of these 
species, the bald eagle and the peregrine falcon are endangered species; all of the others are 
Federal Candidate Species (Category II). The golden eagle, which is protected under the 
Eagle Protection Act, has also been observed at TEAD-N. These protected species include 
the following: 

♦ Bald eagle 
♦ American peregrine falcon 
♦ Western snowy plover 
♦ White-faced ibis 
♦ Swainson's hawk 
♦ Western yellow-billed cuckoo 
♦ Mountain plover 
♦ Golden eagle 

Additionally, two Federal candidate mammalian species, the Skull Valley pocket gopher and 
the spotted bat, may also occur on the site. Four Utah State sensitive species occur on the 
site either as permanent or seasonal residents, or they may potentially occur on the site. 
These species include mule deer, pronghom antelope, sage grouse, and chukar. 

1.3.7        Archeoloqical Resources 

Tooele Valley has supported four separate Indian cultures. The Early Desert Archaic culture 
inhabited the area some 11,000 years ago, followed by the Late Desert Archaic, Freemont, 
and Numic-speaking cultures. 

The Freemont culture (circa 700 A.D. to circa 1400 A.D.) was the most important in the area 
from an archaeological perspective. The Freemonts were horticulturally oriented, augmenting 
their diet with hunting. Freemont hunting and recreational sites are located in the Sandy Hills 
Area. Pottery and bows and arrows were used by the Freemonts and some artifacts have 
been found in this area. The Freemonts set up a community on South Willow Creek with over 
100 pit dwellings along the banks on land either owned or controlled in part by TEAD. Eight 
of the dwellings are within TEAD's perimeter fence and are relatively undisturbed. None of 
the dwellings inside the installation are located within the BRAC parcel, however. The 
dwellings outside of TEAD have been severely damaged by archaeological excavation in the 
past. An 80-acre reservoir is planned by the Utah Department of Natural Resources for South 
Willow Creek abutting TEAD. The planned reservoir would inundate the majority of the 
Freemont sites outside of TEAD (EA, 1988b). 

The Numic-speaking culture (Shoshones) was the last Indian culture in the vicinity. This tribe 
appeared 100 to 200 years before the Freemont culture disappeared. The Numic-speaking 
culture, which was a more nomadic hunting culture than the Freemont peoples, adapted to the 
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increased aridity and still live nearby on the Goshute Reservation and the Skull Valley Indian 
Reservation (EA, 1988b). 

A 4-foot high by 5-foot in diameter rock covered by petroglyphs in a deteriorated state was 
found in the northeast portion of TEAD-N, outside of the BRAC parcel. Although the 
petroglyph was found in an area of rock outcropping, no other petroglyphs have been found. 
In 1992, a cover was constructed over the rock to protect it from further deterioration. The 
petroglyph has been nominated for inclusion in the National Historical Register (EA, 1988b). 

Additional traces of prehistoric habitation have recently been uncovered near the western 
boundary of TEAD-N, within the limits of the installation. The extent and importance of this 
site have not yet been determined (EA, 1988b). 
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2.0 SCOPE OF INVESTIGATION 

The CERFA investigation for the BRAC parcel at TEAD-N is based upon document and map 
review; three site visits; interviews with installation, USAEC, and regulatory personnel; review 
of Federal, State, and local regulatory files; and review of title documents. These procedures 
are discussed in detail below. 

2.1 DOCUMENT AND MAP REVIEW 

As part of the CERFA investigation, all available reports related to the ongoing CERCLA and 
Resource Conservation and Recovery Act (RCRA) investigations were reviewed, as well as 
earlier environmental reports prepared for TEAD-N. Recent basic information maps provided 
by the installation were reviewed for information regarding surface water drainage and the 
location of wastewater pipelines. Historical maps were not available; however, EPA's (1982) 
photographic interpretation of TEAD-N was reviewed to determine possible areas of past use, 
storage, treatment, and disposal of potentially toxic and hazardous materials within the BRAC 
parcel. This study analyzed aerial photographs from 1953, 1959, 1966, and 1981 (EPA, 
1982). Also, the Aerial Photographic Site Analysis of the BRAC parcel completed by 
Environmental Research Inc. (ERI) was reviewed (ERI, 1993). All maps and documents 
reviewed as part of the CERFA investigation are listed in Table 2-1. 

The installation's spill report file and hazardous materials inventory and usage report 
(Appendix A) were reviewed. Hazardous waste manifest summaries and installation surveys 
for asbestos, PCBs, radon, and underground storage tanks (USTs) were also obtained and 
reviewed. These items are presented in the appendices of the ENPA for TEAD-N, also 
prepared by AGEISS, concurrent with the CERFA effort. 

Additionally, TEAD-N radioactive material usage files for TEAD provided by the Army 
Environmental Health Laboratory and the Army Environmental Hygiene Agency were also 
reviewed during the CERFA investigation. 

2.2 SITE VISITS 

AGEISS conducted three site visits to TEAD-N, on October 12 through 14, 1993, October 25 
through 28, 1993, and August 23, 1994, to obtain additional information through direct 
observation and interviews with personnel familiar with the property, its operations, and 
history. During the site visits, visual inspections of the BRAC parcel were conducted; 
documents and inventories available at the installation were obtained and reviewed; other 
relevant data from the State and county government regulatory agencies were obtained; and 
personnel interviews were conducted. 

AGEISS inspected the 1,684 acre BRAC parcel via walking tours with installation personnel 
knowledgeable of the particular areas. Large open areas, such as the open storage lots 
(OSLs) and the open fields at the west end of the Maintenance and Supply Area, and the 
open field northeast of the Administration Area were not walked, but inspected by a windshield 
survey and aerial photograph review. Surrounding properties were inspected by conducting a 
windshield survey along BRAC parcel perimeter roads and by reviewing aerial photographs. 

2.3 INTERVIEWS 

Installation and USAEC personnel, and Federal, State, and local regulators were interviewed 
regarding current and historical operations, violations, permits, etc. Numerous installation 
personnel were interviewed. A relatively small number of people who have worked at TEAD-N 
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Table 2-1. List of Maps and Documents Reviewed for TEAD-N CERFA Investigation. Page 1 of 3. 

Date Title Author 

December 1979 Installation Assessment Report of Tooele Army 
Depot 

U.S. Army Toxic and Hazardous 
Materials Agency 

January 1982 Installation Assessment Tooele Army Depot (North 
Area), Utah (Aerial Photographs) 

EPA 

October 1982 Assessment of Environmental Contamination 
Exploratory Stage - Tooele Army Depot, Tooele, 
Utah 

Earth Technology Corporation 

December 1987 Draft Interim RCRA Facility Assessment Report 
Tooele Army Depot - North Area 

NUS 

December 1988 Tooele Army Depot Preliminary Assessment/Site 
Investigation Final Report 

EA Engineering, Science, and 
Technology, Inc. 

April 1989 Corrective Action Plan for Ground-Water 
Remediation Tooele Army Depot, Utah 

U.S. Army Corps of Engineers 

December 1990 Task Order 9 Final Remedial Investigation Report for 
Tooele Army Depot • North Area 

Roy F. Weston 

February 15, 1991 Final Groundwater Quality Assessment for Tooele 
Army Depot 

Environmental Science & 
Engineering, Inc. 

February 1991 Final Asbestos Survey Report for Tooele Army 
Depot, Tooele, Utah 

Pickering Environmental 
Consultants, Inc. 

April 1991 TEAD Basic Information Maps TEAD Office of the Facilities 
Engineer 

May 28, 1991 Memorandum on Groundwater Discharge Points TEAD Environmental Office 

July 31, 1991 Results of Radon Monitoring Program TEAD Safety Office 

August 1991 Tooele Army Depot Groundwater Remediation 
Program Air Stripper System Specifications 

Metcarf & Eddy 

November 1991 Final Tooele Army Depot - North Area Known 
Releases RCRA Facility Investigation - Phase I 

Advanced Sciences, Inc. 

June 1992 Tooele Army Depot Hazardous Waste Management 
Plan 

TEAD Environmental Office 

September 1992 Hazardous Waste Contingency Plan for TEAD-N TEAD Environmental Office 

October 1992 Public Law 102-426, CERFA U.S. Congress 

February 1993 RCRA Facility Investigation Phase II Final Data 
Collection Quality Assurance Plan for Known 
Release SWMUs Tooele Army Depot - North Area 

SEC Donohue, Inc. 

June 21, 1993 Tooele Army Depot Environmental Compliance 
Assessment System Audit 

TEAD Directorate of Industrial Risk 
Management 

July 1993 Tooele Army Depot - North Groundwater 
Remediation Program Extraction Well Work Plan 

Metcarf & Eddy 

July 1993 The Development and Implementation of a 
Hydrogeologie Flow Model for Application to a Pump 
and Treatment System, Tooele Army Depot, UT 

U.S. Army Corps of Engineers 

NOTE: An acronym list is provided on the last page of this table. 
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Table 2-1. List of Maps and Documents Reviewed for TEAD-N CERFA Investigation. Page 2 of 3. 

Date Title Author 

Updated as of July 
1993 

TEAD Air Management Unit List TEAD Environmental Office 

July 13, 1993 1993 Annual PCB/PCB-Contaminated Transformer 
Audit Inspection 

TEAD Environmental Office 

August 1993 Final Phase I RCRA Facility Investigation Report, 
Tooele Army Depot - North Area Suspected 
Releases SWMUs 

Montgomery Watson 

August 24, 1993 Memorandum on Identification of 90 Day and 
Satellite Accumulation Areas at Tooele Army Depot • 
North Area 

TEAD Environmental Office 

September 1, 1993 CERFA Guidance Letter #1 USAEC 

Updated as of 
September 13, 1993 

CERCLIS Site Listing EPA 

September 20, 1993 CERFA Parcelization Guidelines USAEC 

September 21, 1993 CERFA Map Table Guidelines USAEC 

September 22, 1993 CERFA Guidance Letter #2 USAEC 

September 29, 1993 Memorandum from Major Paul E. Wojciechowski to 
Earth Technology Corporation 

USAEC 

Updated as of 
October 1993 

Building Information Schedule TEAD Office of the Facilities 
Engineer 

Updated as of 
October 7,1993 

Tooele Army Depot North RCRA Index Utah Department of Health 
Compliance Branch 

Updated as of 
October 7, 1993 

Spill Report Printout TEAD Environmental Office 

Updated as of 
October 12, 1993 

Tooele Army Depot - North Area Hazardous 
Materials Printout 

TEAD Environmental Office 

Updated as of 
November 2,1993 

Tooele Army Depot - North Area Hazardous Waste 
Manifest Printout 

TEAD Environmental Office 

No date available CERFA Guidance Letter #3 USAEC 

No date available CERFA Guidance Letter #4 USAEC 

No date available Summary of Excess Property Planning for BRAC 93 
Impacts on Tooele Army Depot 

USAEC 

December 1993 Aerial Photographic Site Analysis, BRAC Parcel, 
Tooele Army Depot North, Utah 

Environmental Research, Inc. 

January 24,1994 Standardized CERFA Report Sections USAEC 

February 1994 Tooele Army Depot - North Area Final Remedial 
Investigation Report for Operable Units 4-10 

Rust Environment and 
Infrastructure 

March 24, 1994 CERFA Guidance Letter #5 USAEC 

March 31, 1994 
Additional Standard CERFA Report Section USAEC 

NOTE: An acronym list is provided on the last page of this table. 
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Table 2-1. List of Maps and Documents Reviewed for TEAD-N CERFA Investigation. Page 3 of 3. 

Date Title Author 

August 1994 Tooele Army Depot - North Area Final Draft RCRA 
Facilities Investigation Report, Phase II Study, 
Known-Releases SWMUs, Volume I 

Rust Environment and 
Infrastructure 

Various Radioactive Material Usage Files for Tooele Army 
Depot 

U.S. Army Environmental Health 
Laboratory and U.S. Army 
Environmental Hygiene Agency 

BRAC Base Realignment and Closure PCB 
CERCUS Comprehensive Environmental Response, RCRA 

Compensation, and Liability Information SWMU 
System TEAD 

CERFA Community Environmental Response TEAD-N 
Facilitation Act USAEC 

EPA U.S. Environmental Protection Agency 

Polychlorinated biphenyl 
Resource Conservation and Recovery Act 
Solid Waste Management Unit 
Tooele Army Depot 
Tooele Army Depot-North Area 
U.S. Army Environmental Center 
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for a considerable length of time were interviewed and provided the majority of information 
regarding the BRAC parcel. Recent downsizing at the installation, has resulted in the 
elimination of many jobs; therefore, additional personnel with long-term experience were 
unavailable. 

Mr. Larry McFarland, the BRAC Environmental Coordinator for TEAD, provided general 
environmental information for the entire BRAC parcel. Mr. Lloyd Laycock, Consolidated 
Maintenance Facility (CMF) Common Area Project Manager, provided very useful historical 
information regarding the heavy industrial areas located at the south end of the Maintenance 
and Supply Area. Ms. Judy Holman, a process planner for hazardous materials that has 
worked at TEAD-N for 14 years, provided much of the information regarding the warehouses 
and storage facilities at the north end of the Maintenance and Supply Area. Mr. Pat Sullivan, 
a chemical engineer who supervises the operation of the Industrial Wastewater Treatment 
Plant (IWTP), provided information regarding the operation of this facility, as well as other 
facilities operations in the Maintenance and Supply Area. A list of all personnel interviewed is 
provided in Table 2-2. 

2.4 REGULATORY RECORDS 

The regulatory status of the BRAC parcel at TEAD-N was examined to determine the 
existence of and compliance with, for example, consent decrees, permits, injunctions, 
restraining orders, and memoranda of understanding or agreement. As part of this process, 
AGEISS reviewed the following regulatory files and interviewed various personnel from the 
following offices: 

Federal Regulatory Review: 

♦ EPA Region VIII CERCLA office 
♦ EPA Region VIII RCRA office 
♦ EPA Region VIII Comprehensive Environmental Response, Compensation, and 

Liability Information System (CERCLIS) Database 
♦ NPL 
♦ Emergency Response Notification System (ERNS) Database 
♦ Resource Conservation and Recovery Information System (RCRIS) Notifiers 

List 

State Regulatory Review: 

♦ State of Utah's CERCLA office 
♦ State of Utah's RCRA office 
♦ State of Utah's leaking underground storage tank (LUST) and UST files 

Local Regulatory Review: 

♦ Tooele County Health Department (TCHD) office 
♦ Tooele County Department of Engineering office 
♦ City of Tooele Engineer's office 

AEC_TEP\D01\FLTEXT.CER F'NAL 

Rev. 09/30/94; 2:12pm 15 



Table 2-2. List of People Interviewed for TEAD-N CERFA Investigation. Page 1 of 2 • 

No. Date Name Title Organization 

• 

• 

• 

1 10/12/93 Larry McFarland BRAC Environmental Coordinator TEAD - Environmental Office 

2 10/12/93 Larry Fisher Environmental Engineer TEAD - Environmental Office 

3 10/12/93 Walton Levi Environmental Engineer TEAD - Environmental Office 

4 10/12/93 Mike Strong Environmental Engineer TEAD - Environmental Office 

5 10/12/93 Dean Higley Environmental Engineer TEAD - Environmental Office 

6 10/12/93 Al Porter Program Analyst TEAD - Environmental Office 

7 10/13/93 Diana Lujan Supervisor - Bldg. 1000 TEAD 

8 10/13/93 David Wayland Technician - Bldg. 1011 TEAD 

9 10/13/93 Sergeant Dennison NA Utah National Guard 

10 10/13/93 Julie Robbins Hazardous Waste Specialist • 
Bldg. 615 

TEAD 

11 10/13/93 Max Schiess Environmental Protection 
Specialist 

TEAD - Environmental Office 

12 10/14/93 Monty Rashwan Environmental Engineer TEAD - Environmental Office 

13 10/14/93 Dave Bleazard Chief, Planning Branch Defense Logistics Agency 

14 10/14/93 Ron Levitt Warehousing Foreman Defense Logistics Agency 

15 10/14/93 Pat Neugent Warehouseman • Bldg. 659 Defense Logistics Agency 

16 10/14/93 Judy Holman Process Planner for Hazardous 
Materials 

Defense Logistics Agency 

17 10/14/93 John Hariess Front Desk Clerk - Bldg. 1004 TEAD 

18 10/21/93 Bryce Christansen Radiation Protection Officer TEAD - Safety Office 

19 10/13/93 Brad Maulding Compliance Specialist • RCRA State of Utah RCRA Office 

20 10/13/93 Dave Larson TEAD Lead - RCRA State of Utah RCRA Office 

21 10/13/93 Donald Jones Plant Manager TEAD - Vehicle Remanufacturing 
Facility 

22 10/13/93 Richard Perrella Hazardous Waste Specialist - 
Bldg. 619 & 602 

TEAD 

23 10/13/93 Jerry Dugdale Hazardous Waste Specialist - 
Bldg. 612 

TEAD 

24 10/13/93 Ruth Olson Assistant to L. Laycock TEAD 

25 10/13/93 Lloyd Laycock Consolidated Maintenance Facility 
Common Area Project Manager 

TEAD 

26 10/14/93 Mike Powell Manager - Battery Repair and 
Charging Shop 

TEAD 

t 
F 
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Table 2-2. List of People Interviewed for TEAD-N CERFA Investigation. Page 2 of 2. 

No. Date Name Title Organization 

27 10/15/93 Nancy Johnson Records Specialist State of Utah CERCLA and 
Environmental Response Branch 

28 10/25/93 Steve Cash General Engineer TEAD - Facilities Office 

29 10/25/93 Dorinda Benson Real Property 
Technician/Specialist 

TEAD - Facilities Office 

30 10/25/93 Bob Kinsinger Mechanical Engineer TEAD - Facilities Office 

31 10/25/93 Robert Marshall Engineering Technician TEAD - Facilities Office 

32 10/25/93 Randy Tyler Civil Engineer TEAD - Facilities Office 

33 10/25/93 Pat Sullivan Chemical Engineer TEAD - Facilities Office 

34 10/25/93 Tom Ware Utilities Branch Chief TEAD 

35 10/25/93 Roy Fraiser Depot Photographer TEAD - Photo Lab 

36 10/25/93 Red Ridder DRMO Assistant TEAD 

37 10/25/93 Louis Brems Chief, DRMO Operations TEAD 

38 10/26/93 Brian Slade Environmental Health Scientist TCHD 

39 10/26/93 J. Raymond Johnson Professional Engineer, Director Tooele County Department of 
Engineering 

40 10/27/93 Various Clerks Engineer's Assistants City of Tooele Engineer's 
Office 

41 10/28/93 Anne Kelly Database Coordinator TEAD - Environmental Office 

42 10/07/93 Henry Schroeder TEAD CERCLA Lead/Remedial 
Project Manager 

EPA Region VIII CERCLA Office 

43 10/07/93 Stan Zanistowski TEAD RCRA Lead EPA Region VIII RCRA Office 

44 10/26/93 Bob Pannunzio Boiler Plant Operator TEAD 

45 10/26/93 Gary Poloskey Plumber TEAD 

46 11/10/93 Jeff Coombs Inspector TCHD 

47 11/08/93 Russ Flint Hazardous Waste Manifest 
Coordinator 

TEAD-DRMO 

Bldg. Building 
BRAC Base Realignment and Closure 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 
CERFA Community Environmental Response Facilitation Act 
DRMO Defense Realization and Marketing Office 
EPA U.S. Environmental Protection Agency 
NA Not Available 
No. Number 
RCRA Resource Conservation and Recovery Act 
TCHD Tooele County Health Department 
TEAD Tooele Army Depot 
TEAD-N Tooele Army Depot-North 
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2.4.1 Federal Regulatory Review 

EPA Region VIII CERCLA and RCRA files forTEAD-N were reviewed in order to identify any 
violations or other concerns that had not been previously identified. Additionally, EPA Region 
Vlll's CERCLIS database was accessed to identify any nearby sites found on the CERCLA 
data system. This database tracks sites that are usually abandoned or inactive hazardous 
waste sites that are being reviewed to determine the extent of public hazard. Seven 
CERCLIS sites, excluding TEAD-N and Tooele Army Depot - South Area (TEAD-S), were 
identified in the TEAD-N zip code. None of the sites are located within 1 mile of the BRAC 
parcel. As such, any potential contamination associated with these sites is not expected to 
impact the BRAC parcel. A printout provided by EPA substantiating this information is 
included in Appendix B of the CERFA report. The NPL was also reviewed to identify any 
nearby Superfund sites, those that are determined by EPA to pose an immediate public health 
hazard. No Superfund sites were found within a 1-mile radius of TEAD-N. 

Information provided by the EPA ERNS, a database housing information on hazardous spills 
nationwide, was also reviewed. This information is based on reports filed by local agencies 
such as fire and police; county agencies; State entities; and Federal agencies, such as the 
Coast Guard, the National Response Center, and EPA. One site, ERNS Case #89857, 
involved a railroad tanker car which leaked 100 gallons of hydrochloric acid adjacent to the 
northeast side of TEAD-N, within 1 mile of the BRAC parcel. Further investigation of this spill 
via an interview with Mr. McFarland indicated that the spill, which occurred in 1989, was 
cleaned up by emergency response crews and therefore should be of no impact to the BRAC 
parcel. A second spill, ERNS Case #930193, involving a release of approximately 100 gallons 
of diesel fuel, reportedly occurred along the same railroad near the northern entrance to 
TEAD-N. Since this release occurred downgradient of the installation, impact to TEAD-N is 
not anticipated, despite the close proximity of the spill. The location of a third spill, ERNS 
Case #86464, was noted but could not be specifically located in reference to the BRAC 
parcel. Mr. McFarland is unaware of any reported impact to the BRAC parcel from either of 
these ERNS cases, however. The ERNS printout for Tooele County, UT is included in 
Appendix B of this report. 

The EPA Facility Index Related Systems (FINDS) report, an index of related environmental 
databases, was also reviewed as a cross reference to determine if any other sites were 
documented that may be impacting the BRAC parcel. Two additional sites of potential 
concern were noted on this list; however, the nature of the facilities involved and their 
locations in reference to the BRAC parcel could not be determined. Mr. McFarland is 
unaware of any reported impact to the BRAC parcel from these two additional sites. The 
FINDS list is also included in Appendix B of this report. 

The EPA RCRIS database was accessed to obtain the RCRIS Notifier List. Twenty-four 
facilities were identified within TEAD-N's zip code; however, only one of these facilities, Glen's 
Excavating and Grading, Inc., is located in the vicinity of the BRAC parcel. This facility is 
located north of Farm Road 112 at the north end of TEAD-N's Maintenance and Supply Area. 
Within RCRIS, Glen's Excavating and Grading, Inc. is identified as a very small quantity 
generator (less than 100 kilograms hazardous waste per month) and a hazardous waste 
transporter. The RCRIS Notifiers List obtained as part of this CERFA investigation is provided 
in Appendix B. 
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In addition, Mr. Henry Shroeder, the EPA Region VIII CERCLA lead and Remedial Project 
Manager for TEAD, and Mr. Stan Zawistowski, the EPA Region VIII RCRA lead for TEAD 
were interviewed during the CERFA investigation. Neither Mr. Shroeder or Mr. Zawistowski 
was aware of any violations or other concerns regarding the BRAC parcel or the surrounding 
vicinity which were not previously identified in TEAD-N IRP documents reviewed during the 
CERFA investigation. The RCRA Index for TEAD-N was also obtained from EPA Region VIII; 
however, no significant information in addition to that presented in IRP documents was 
discovered. 

2.4.2        State Regulatory Review 

Various personnel in the State of Utah's RCRA and CERCLA offices were also interviewed 
during the CERFA investigation to determine if violations or other concerns exist in the BRAC 
parcel or the surrounding vicinity which were not previously identified in TEAD-N IRP 
documents. Specifically, Mr. Brad Maulding, a State of Utah RCRA compliance specialist, and 
Mr. Dave Larson, the State of Utah RCRA lead for TEAD were interviewed on October 13, 
1993. Ms. Nancy Johnson, a records specialist for the State of Utah CERCLA and 
Environmental Response Branch (which includes the UST division) was interviewed on 
October 15, 1993. 

Mr. Maulding indicated that all of the previous violations and other concerns that he was 
aware of regarding TEAD-N were already being addressed by the IRP process. Mr. Maulding 
did note that salvage yards such as the one adjacent to the BRAC parcel may produce 
contamination; however, Mr. Maulding also noted that at the time of the CERFA investigation, 
no records documenting public concerns, potential hazardous releases, or other violations 
associated with any of the salvage yards in the vicinity of the BRAC parcel were present in the 
State of Utah RCRA files for these facilities. A windshield survey was performed to inspect 
the salvage yard adjacent to the BRAC parcel, and additional installation, Federal, State, and 
Local (including the TCHD) regulatory personnel interviews and file searches were performed 
to further investigate that potential for salvage yard contamination entering the BRAC parcel. 
No evidence of any potential salvage yard contamination entering the BRAC was discovered 
during this exhaustive search, therefore, operations at the adjacent salvage yard were not 
considered to be impacting the BRAC parcel. 

During a supplemental phone conversation on October 26, 1993, Mr. Larson noted that 
additional areas of environmental concern located within the BRAC parcel were identified 
during a site visit performed the week of October 18,1993. Specifically, these areas include 
portions of the industrial wastewater system which connect structures in the Maintenance and 
Supply Area to the upgraded wastewater distribution system. These portions of the system 
have not been upgraded and their integrity is therefore suspect. The State of Utah has 
recently designated the old wastewater distribution system part of SWMU 49. Reportedly, the 
potential for drainage of industrial effluent directly into the stormwater system was also noted 
in some Administration Area structures during the October 18, 1993 site visit by the State, 
including the photographic laboratory and the print shop; however, further investigation 
indicates that these discharges are within permit-specified limits. These concerns have been 
addressed in this CERFA report and the accompanying EN PA report, as appropriate. 

Ms. Johnson indicated that there is no documentation of emergency response actions for 
TEAD-N. Ms. Johnson also provided a CERCLIS printout for the State of Utah. No off-post 
CERCLIS sites were noted within 1 mile of the BRAC parcel boundary. 
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In addition to these interviews, relevant State of Utah RCRA and CERCLA files were also 
reviewed to identify any violations or other concerns that had not been previously identified. 
The result of the State of Utah RCRA and CERCLA files search did not indicate additional 
areas of concern not already addressed by the IRP process. 

Ms. Johnson also performed a search of Utah's LUST and UST databases to determine the 
status of tanks in the vicinity of TEAD-N. Several USTs are located within the Tooele city 
limits. Several USTs associated with the Tooele County Department of Transportation shop 
and the Tooele School District bus garage have been present throughout time approximately 1 
mile north-northeast of the BRAC parcel. However, based on this cursory review of available 
information, none of the documented LUSTs in the greater Tooele area appear to be 
impacting the BRAC parcel. 

2.4.3        Local Regulatory Review 

Mr. Brian Slade and Mr. Jeff Coombs of the TCHD were interviewed during the CERFA 
investigation to verify that all TEAD-N incidents, violations, and other environmental concerns 
that the health department is aware of, have been addressed by the IRP process. These 
TCHD personnel were also consulted to determine whether any of the local industries 
surrounding TEAD-N may be impacting the BRAC. 

Mr. Slade, an environmental health scientist with the TCHD, was interviewed on October 26, 
1993. He was not aware of any TEAD-N incidents, violations, or other concerns not already 
addressed by the IRP process. He was also unaware of any privately-owned industrial 
facilities along the perimeter of TEAD-N which were potentially impacting the BRAC parcel, as 
surrounding facilities at which contamination is suspected (such as the old Tooele County 
Landfill) are located downgradient of the BRAC parcel, and are therefore not expected to be 
impacting the subject property. Occasional elevated paniculate matter-10 emissions from the 
cement plant operated by Glen's Excavating & Grading, Inc. located north of the BRAC parcel, 
have been documented by the TCHD. These emissions are typical of such an operation, and 
any potential impact to the BRAC parcel is not considered significant by the TCHD. According 
to Mr. Slade, the remaining industries which surround the BRAC, including those within the 
Tooele Industrial Park (which borders the Maintenance and Supply Area to the east- 
northeast), either do not conduct operations which typically generate contamination, or are 
relatively new, modem facilities where releases of contaminants are not suspected. Mr. Slade 
was unaware of any public concerns, environmental investigations, potential hazardous 
releases, or other violations associated with the salvage yards adjacent to the BRAC parcel. 
Mr. Slade was also unaware of any contamination to the BRAC parcel produced by truck or 
rail spills documented by the TCHD. According to Mr. Slade, the USTs associated with the 
Tooele County Department of Transportation shop and the Tooele School District bus garage 
have been upgraded and are therefore presumed to be intact and free of leaks. 

Mr. Coombs, a TCHD inspector, was interviewed during a brief phone conversation on 
November 10,1993 to provide additional detail regarding the issues discussed during the 
previous interview with Mr. Slade. Mr. Coombs stated that confirmed petroleum releases have 
occurred at the Tooele County Department of Transportation shop and the Tooele School 
District bus garage; however, impact to the BRAC parcel is not suspected, as these tanks are 
located approximately 1 mile to the north-northeast, and adequate remediation and upgrades 
have since taken place. Mr. Coombs also stated that the most significant potential receptors 
of contamination in the vicinity of the BRAC parcel are residents and industries with water 
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wells downgradient of the plume beneath TEAD-N's Maintenance and Supply Area. The 
Glen's Excavating & Grading, Inc. cement plant reportedly owns the off-post well closest to 
the current boundaries of the plume. Three Grantsville municipal water wells are located 
further downgradient. However, the newly operational pump and treat system installed to stop 
migration of the plume should prevent contamination of downgradient water sources. 
According to Mr. Coombs, TCHD will monitor the effectiveness of the system to insure that the 
plume is not impacting downgradient receptors. 

Mr. J. Raymond Johnson, Director of the Tooele County Department of Engineering, was 
interviewed briefly on October 26,1993 to determine the status of the Tooele County Landfill. 
Mr. Johnson stated that closure of the old landfill (approximately 2 miles downgradient of the 
BRAC parcel) is scheduled to be completed in 1994. He is not aware of any environmental 
sampling that has been conducted in support of this closure. The new landfill for Tooele 
County will be constructed upgradient of the BRAC parcel; however, it is not in close proximity 
to the depot and is not expected to impact TEAD-N. In addition, the new facility will be 
primarily a transfer station, and will be constructed in accordance with all applicable Federal, 
State, and local regulations, essentially eliminating the potential for impact to the BRAC parcel 
in the future. 

2.5 TITLE DOCUMENTS 

AGEISS conducted a review of tract maps and transfer documents provided by the U.S. Army 
Corps of Engineers to identify the prior property owners of the BRAC portion of TEAD-N at the 
time of its transfer to the Army. The purpose of this review was to collect additional 
information concerning the property's prior use and environmental condition at the time of its 
transfer to the Army. No information indicating that environmentally significant operations 
were associated with prior BRAC parcel land use was noted during this review. Previous 
ownership and the dates of transfer to the Army are indicated on Figure 5-1. 
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3.0 PROPERTY BACKGROUND INFORMATION 

This section provides an historical overview of TEAD-N, detailed descriptions of the BRAC 
parcel, and a summary of the applicable environmental investigations. 

3.1 HISTORICAL BACKGROUND 

TEAD was established in 1942 as the Tooele Ordnance Depot by the Army Ordnance 
Department. TEAD-N was redesignated as such in 1962. Both the North and South Areas of 
TEAD are major ammunition storage and equipment maintenance installations that support 
other installations throughout the western U.S. The first mission for Tooele Ordnance Depot 
was to store vehicles, small arms, and fire control equipment for export. Other mission 
functions included overhauling and modifying tanks and track vehicles and their armaments. 
In general, Tooele was designated as a backup depot for Stockton Ordnance Depot and 
Benicia Arsenal, both in California. 

In 1970, TEAD-N assumed maintenance mission responsibilities for topographic equipment, 
troop support items, construction equipment, power generators, and serviceable assets from 
the Granite City Army Depot in Illinois which was subsequently closed. In the 1980s, the 
maintenance missions at TEAD included the repair of tactical wheeled vehicles and power 
generation equipment. Along with these missions, all the secondary items of the components 
were rebuilt including engine and power trains. Approximately 4,500 engines and 12,000 
power train components were overhauled each year. 

The current mission of TEAD-N is to receive, store, issue, maintain, and dispose of munitions; 
to provide equipment maintenance and repair; to provide installation support to attached 
organizations; and to operate other facilities as assigned. TEAD-N covers an area of about 
24,732 acres, and developed features include igloos, magazines, administrative buildings, 
industrial-maintenance areas, military and civilian housing, roads, hardstands for vehicle 
storage, and other allied infrastructure. 

3.2 DESCRIPTION OF BRAC PARCEL 

The BRAC parcel that is the subject of this investigation is actually two geographically discrete 
parcels located within the industrialized land in the northeastern portion of TEAD-N. The 
largest parcel (approximately 1,189 acres) covers most of the Maintenance and Supply Area, 
while the smaller parcel (approximately 495 acres) is located in the Administration Area 
(Figure 3-1). The BRAC parcel contains many buildings and storage facilities, as discussed 
below and listed in Table 3-1. The TEAD Maintenance Mission, the Defense Logistics 
Agency, and the DRMO operate within the BRAC parcel. 

3.2.1 Maintenance and Supply Area 

The BRAC parcel that lies within the Maintenance and Supply Area contains the following 
facilities: OSLs, storage warehouses, CMF, various maintenance facilities, Solvent Recovery 
Facility, DRMO, IWTP, Combat Vehicle Test Facility, 90-Day Drum Storage Area, and other 
drum storage areas, including the Hazardous Materials Storage Area. 
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Table 3-1. Buildings and Facilities within the BRAC Parcel. Page 1 of 8. 

Bldg. No. Use/Name Year Built 

• 

• 

F 

100 Inspection Center 1992 

S-101 Reserve Component 1945 

S-103 Post Chapel 1943 

S-104 Pub and MARTEC Cleaning Service Headquarters 1943 

S-108 Dining Hall 1981 

109 Administration and Support Building 1985 

S-110 Administration Building 1943 

S-111 Barracks 1943 

112 Officer's Quarters 1985 

S-113 Environmental Management Office 1943 

114 Barracks 1985 

S-115 Industrial Risk Management Directorate Office 1943 

116 Barracks 1985 

S-117 Administration Building: Safety Office 1943 

S-118 Barracks 1943 

S-119 Barracks 1943 

S-120 Barracks 1943 

S-121 Barracks 1943 

S-122 Barracks 1943 

S-123 Administration and Support Building 1943 

S-124 Barracks 1943 

S-125 Administration and Support Building 1943 

S-126 Barracks 1943 

S-139 Officer's Quarters 1985 

S-141 Barracks 1943 

S-143 Barracks 1943 

S-145 Barracks 1943 

S-147 Administration and Support Building 1943 

S-149 Administration and Support Building 1943 

S-150 Barracks 1943 

S-151 Barracks 1943 

S-152 Barracks 1943 

S-153 Post Exchange 1945 

JOTE: An acronym list is p 
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Table 3-1. Buildings and Facilities within the BRAC Parcel. Page 2 of 8 

Bldg. No. Use/Name Year Built 

• 

• 

• 

S-155 Bowling Center 1945 

S-159 Trap and Skeet Range Shed 1957 

160 Skeet Release Structure 1981 

161 Trap and Skeet Range Shed 1981 

162 Trap Release Structure 1981 

163 Trap and Skeet Range Shed 1981 

250 Water Tank NA 

253 Water Tank NA 

576 Hazardous Materials Storage Warehouse 1962 

581 Water Tank NA 

582 Fuel Oil Tank NA 

586 Topographic Test Range Station 1970 

587 Vehicle Remanufacturing Shop 1971 

588 Office at 90-Day Yard 1987 

T-589 Hazardous Materials Office 1968 

S-590 Technical Procedures Development Shop 1943 

S-592 NA 1943 

S-593 Concrete arch over railroad tracks NA 

S-595 Administration 1944 

596 Power Substation NA 

597 Compressor Room 1963 

600 General Purpose Maintenance Shed 1943 

600-A Vacant/Parts Storage Facility NA 

600-B Storage Warehouse NA 

600-C Solvent Recovery Facility 1988 

S-601 Restricted Access/Maintenance Facility 1943 

602 Maintenance Facility/vehicle parts lubrication and preservation 1943 

603 Tire Repair and Recapping Shop 1943 

S-604 Power Train Rebuild Shop 1943 

S-605 Silk Screen Shop; Dark Room; Print Shop 1943 

S-606 Boiler Plant 1943 

607 Maintenance and Repair Shop 1943 

S-608 Machining and Welding Shop 1943 

t 
F 

JOTE: An acronym list is p 
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Table 3-1. Buildings and Facilities within the BRAC Parcel. Page 3 of 8. 

Bldg. No. Use/Name Year Built 

S-609 Maintenance Facility: steam cleaning; metal stripping; radiator repair shop 1943 

S-610 Boiler Plant 1943 

S-610A Wash Facility 1992 

S-611 Vacant Maintenance Facility: vapor degreasing, cleaning, and lubricating parts; 
paint shop; small arms firing range 

1943 

S-611A Pump Station 1977 

612 Paint Shop 1943 

613 Sheet Metal Shop 1943 

613A General Storage Shed 1942 

S-614 Maintenance Facility: Etching and rinsing plates; Administration 1943 

615 Maintenance Facility: Metal stripping, cleaning, anodizing and electroplating; 
vapor-degreasing; spray painting 

1956 

615C Storage Shed NA 

615D Paint Storage NA 

615-PI NA 1943 

S-616 Union Offices 1943 

S-617 Electrical Shop; Millwrights Shop 1943 

S-618 Lunch Room 1943 

618-A Concrete Slab NA 

619 Vehicle Manufacturing Facility 1943 

S-620 Battery Repair and Charging Shop 1943 

S-621 Carpentry Shop 1943 

S-621R Change House NA 

622 Credit Union 1977 

623 Chromic Acid/Alodine Drying Beds NA 

624 Maintenance Shed 1966 

626 Combat Vehicle Test Track NA 

626F Boat Testing Pool NA 

627 Change House; Lunch Room 1973 

628 Cable House 1943 

S-629 Gas Station Complex 1943 

S-630 Shipping & Receiving 1943 

S-631 Shipping & Receiving 1943 

NOTE: An acronym list is provided on the last page of this table. 
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Table 3-1. Buildings and Facilities within the BRAC Parcel. Page 4 of 8. 

Bldg. No. Use/Name Year Built   | 

S-631R Change House NA 

632 Structure Associated with Recycled Water Tank 1992        | 

633 Concrete Vehicle Ramp NA 

637-A NA 1943 

637-B NA NA 

637-C NA NA 

S-637 Engine Rebuild Facility 1943 

S-638 Storage Shed 1962 

S-639 Body Shop; Steam Cleaning 1943 

S-640 General Purpose Warehouse 1943 

S-641 General Purpose Warehouse 1943 

S-641R Change House NA 

S-647 Vehicle Storage; Vacant Paint Shop 1943 

S-647R Change House NA 

S-649 General Purpose Warehouse 1943 

S-650 General Purpose Warehouse 1943 

S-651 General Purpose Warehouse 1943 

S-651R Change House NA 

653 Concrete Vehicle Ramp NA 

655 Transportation Offices; Lunch Room 1968 

656 Standby Generator 1976 

S-657 General Purpose Warehouse; Vehicle Storage Facility 1943 

S-657R Change House NA 

S-659 General Purpose Warehouse 1943 

S-660 General Purpose Warehouse 1943 

S-661 General Purpose Warehouse 1943 

S-661R Change House NA 

S-667 General Purpose Warehouse; Vehicle Storage Facility 1943 

S-667R Change House NA 

S-669 General Purpose Warehouse; Vehicle Storage Facility 1943 

S-670 General Purpose Warehouse 1943 

S-671 Administration 1943 

S-672 Administration; Lunch Room 1957 

NOTE: An acronym list is provided on the last page of this table. 
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Table 3-1. Buildings and Facilities within the BRAC Parcel. Page 5 of 8. 

Bldg. No. Use/Name Year Built 

673 Concrete Vehicle Ramp NA 

S-674 NA NA 

S-675 General Storehouse 1948 

S-676 Covered Walkway NA 

S-677 General Purpose Warehouse 1943 

S-677R Change House NA 

S-679 General Purpose Warehouse 1943 

S-687 General Purpose Warehouse; Vehicle Storage Facility 1943 

S-687R Change House NA 

S-689 General Purpose Warehouse; Vehicle Storage Facility 1943 

690 Storage Shed NA 

691 Vehicle Rebuild 1983 

693 Concrete Vehicle Ramp NA 

S-694 Change House 1977 

S-697 General Purpose Warehouse; Vehicle Storage Facility 1943 

S-699 General Purpose Warehouse; Vehicle Storage Facility 1943 

710 Wastewater Treatment Plant: Inflow Pumphouse 1987 

711 Wastewater Treatment Plant: Emergency Power Generation Station 1987 

712 Wastewater Treatment Plant: Treated Water Outflow Pumphouse 1987 

713 Wastewater Treatment Plant: Contractor Structure Housing Air Strippers and 
Other Equipment (not owned by the government) 

1987 

714 Wastewater Treatment Plant: Hazardous Materials Storage (not owned by the 
government) 

1987 

715 Wastewater Treatment Plant: 90-Day Storage Yard 1987 

716 Wastewater Treatment Plant: Process/Treatment Equipment 1993 

S-735 Flammable Materials Storehouse 1944 

S-752 Vacant/Instrument Building 1964 

S-753 Vacant Office/Instrument Building 1944 

804-928 125 Round Tanks - Vehicle Storage 1947 

1000 Police Station; Aces Facility; Administration; Print Plant; Photo Lab 1943 

1001 Administration 1943 

1002 Gymnasium 1943 

1004 Arts & Crafts Center 1943 

NOTE: An acronym list is provided on the last page of this table. 
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Table 3-1. Buildings and Facilities within the BRAC Parcel. Page 6 of 8. 

Bldg. No. Use/Name Year Built 

1005 Auditorium 1943 

1006 Pump Station 1943 

1008 Recreation Building 1978 

1009 Oquirrh Travel Camp NA 

1010 Credit Union 1972 

1011 Recreation Building 1981 

1020 Swimming Pool NA 

1110 Recreation/Stables 1979 

1111 Recreation/Stables 1968 

1112 Recreation/Stables NA 

NA Skeet and Trap Range NA 

NA Concrete Slab NA 

NA Tooele Valley High School NA 

NA Utah National Guard NA 

2000 DRMO: Storage Shed 1976 

2001 DRMO: Storage Shed 1976 

2002 DRMO: Storage Shed 1976 

2003 DRMO: Hazardous Materials Storage 1976 

2004 DRMO: Saleable Items Warehouse 1976 

2005 DRMO: Saleable Items Warehouse 1976 

2006 DRMO: Salvage & Surplus Property 1976 

2007 DRMO: Salvage & Surplus Property 1976 

2008 DRMO: Saleable Items Warehouse 1958 

S-2009 DRMO: Property Management Branch Office 1958 

S-2010 Administration 1986 

2011 DRMO: Paperwork Archiving 1946 

2012 DRMO: Auction House 1943 

2013 DRMO: Inert Ordnance Storage 1962 

2014 Open Storage NA 

2015 Open Storage NA 

2016 Scale House 1981 

2020 Reutilization Office 1989 

S-2025 90-Day Hazardous Waste Storage Building 1943 

NOTE: An acronym list is provided on the last page of this table. 
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Table 3-1. Buildings and Facilities within the BRAC Parcel. Page 7 of 8. 

Bldg. No. Use/Name Year Built 

NA Consolidated Maintenance Facility 1992 

NA 25 Ton Bridge Crane NA 

OSL509(1-6) Open Storage NA 

OSL 605 (1-6) Open Storage NA 

OSL 615 (1-3, 5, 6) Open Storage NA 

OSL 623 Open Storage NA 

OSL 625 (1-6) Open Storage NA 

OSL 633 Open Storage NA 

OSL 635 (4-6) Open Storage NA 

OSL 643 Open Storage NA 

OSL 645 (4-6) Open Storage NA 

OSL 653 Open Storage NA 

OSL 655 (1-8) Open Storage/Recycling Operations NA 

OSL 663 Open Storage NA 

OSL 665 (1-8) Open Storage NA 

OSL 670 (4-7) Open Storage NA 

OSL 673 Open Storage NA 

OSL 675 (1-8) Open Storage NA 

OSL 680 Open Storage NA 

OSL 681 Open Storage NA 

OSL 683 Open Storage NA 

OSL 685 (1-8) Open Storage NA 

OSL 690 Open Storage NA 

OSL 693 Open Storage NA 

OSL 695 (1-8) Open Storage NA 

OSL 703 Open Storage NA 

OSL 704 Open Storage NA 

OSL 705 Open Storage NA 

OSL 713 Open Storage NA 

OSL 714 Open Storage NA 

OSL 715 Open Storage NA 

OSL 801 Open Storage NA 

OSL 802 Open Storage NA 

NOTE: An acronym list is provided on the last page of this table. 
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Table 3-1. Buildings and Facilities within the BRAC Parcel. Page 8 of 8. 

Bldg. No. Use/Name Year Built 

OSL803 Open Storage NA 

OSL804 Open Storage NA 

OSL 805 Open Storage NA 

OSL806 Open Storage NA 

OSL 807 Open Storage NA 

OSL 813 Open Storage NA 

OSL 814 Open Storage NA 

OSL 815 Open Storage NA 

OSL 816 Open Storage NA 

OSL 817 Open Storage NA 

OSL 823 Open Storage NA 

OSL 824 Open Storage NA 

OSL 830 Open Storage NA 

OSL 831 Open Storage NA 

OSL 833 Open Storage NA 

OSL 834 Open Storage NA 

OSL 840 Open Storage NA 

OSL 841 Open Storage NA 

OSL 843 Open Storage NA 

OSL 850 Open Storage NA 

OSL 851 Open Storage NA 

OSL 853 Open Storage NA 

OSL 854 Open Storage NA 

OSL 860 Open Storage NA 

OSL 861 Open Storage NA 

OSL 862 Open Storage NA 

OSL 863 Open Storage NA 

OSL 870 Open Storage NA 

OSL 871 Open Storage NA 

OSL 872 Open Storage NA 

OSL 873 Open Storage NA 

Bldg. Building 
BRAC Base Realignment and Closure 
DRMO Defense Realization and Marketing Office 
NA Not Available 
No. Number 
OSL Open Storage Lot 
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3.2.1.1 Open Storage Lots 

The OSLs in the BRAC parcel are generally located to the west of the supply warehouses, 
with some located in the center of the warehouses and others located along the eastern 
boundary of the Maintenance and Supply Area, between the DRMO and Combat Vehicle Test 
Facility and the installation's boundary. The majority of the OSLs, excluding those along the 
eastern boundary of the facility, are used for storing various types of material and military 
equipment. Material and equipment are stored, generally on a temporary basis, for 
rehabilitation or future permanent storage. A grid road network serves these areas, which are 
predominantly gravel-covered earth surfaces. During the site visits, these OSLs were 
inspected via a windshield survey. The lots appeared clean and well-maintained. 

Two exceptions exist to the scenario presented above. The first exception was observed at 
OSL 655-5, located north of the CMF, which is currently the site of the TEAD-N recycling 
operations. The majority of the activities performed in the recycling area occur in an 
unnumbered large metal quonset hut in which scrap metal is prepared to be salvaged. A 
smaller metal structure and a wooden office structure, both also unnumbered and apparently 
vacant, were also present at the recycling area. Some examples of poor housekeeping, 
resulting in potential environmental releases related to recycling operations, were observed 
during the site inspection. Specifically, waste oil drums, lead acid batteries, vehicle parts, 
antifreeze, and scrap metal were stored outside the building in an uncontrolled manner. 
Ground staining associated with waste oil collection was observed during the site inspection at 
the recycling area. The second exception is the fuel oil storage tank (Tank 582) located in the 
southern portion of OSL 854. Minor overfills have been reported in the past associated with 
Tank 582; however, no evidence of such releases was observed during any site visits. 

The OSLs to the east, between the DRMO and the Combat Vehicle Test Facility and the 
installation's boundary were also inspected during the site visits via a windshield survey. 
These OSLs did not contain vehicles or equipment of any kind, nor was there a well-defined 
grid road network. Rather, these areas consisted of open fields with no indications of 
vegetation stress or other such indicators of disturbance. These areas do not appear to have 
been used for open storage recently, if at all, based on conditions observed during the 
windshield survey. Similar open fields are present along the central western border of the 
BRAC parcel in the Maintenance and Supply Area. 

A former trench was identified adjacent to the southeast end of OSL 655-2 in the Aerial 
Photographic Site Analysis of the BRAC parcel (ERI, 1993). In addition, an area of former 
disturbed ground was identified just north of the easternmost BRAC parcel OSLs in these 
aerial photographs (ERI, 1993). No evidence of environmental impact associated with either 
area was identified during the CERFA investigation, however. 

3.2.1.2 Storage Warehouses 

The warehouses, which were mostly constructed in the 1940s, are used for long-term storage 
of specialized vehicles and other military equipment. There are 125 round "tank" warehouses 
at the north end of the area used for long-term storage of specialized vehicles. They have 
controlled humidity and a series of metal tanks with sealed doors which allow a controlled 
atmosphere for long-term storage. The Maintenance and Supply Area contains 26 large 
general-purposes warehouses for additional storage of equipment and supplies of TEAD-N. 
The area is served by both truck and rail. 

AEC_TEP\D01\FLTEXT.CER FINAL 
Rev. 09/30/94; 2:12pm 32 



During the site visit, all 26 warehouses and two of the round "tank" warehouses were 
inspected. With the exception of Buildings 659 and 691, all of the warehouses in the BRAC 
parcel appeared to be clean and well maintained, with no current or historical evidence of 
storage of hazardous substances, petroleum, or petroleum derivatives. Additionally, personnel 
interviewed and review of aerial photographs support this conclusion. Building 659, located 
within the general warehouse area, was and is currently used for storage of hazardous 
substances, petroleum, or petroleum derivatives, as discussed in Section 4.0 of this report. 
Building 691, which contains an oil water separator, is the site of steam cleaning, some 
vehicle maintenance, and other limited industrial activities. This structure is also discussed in 
Section 4.0. 

3.2.1.3 Consolidated Maintenance Facility 

The CMF is located adjacent to the western side of the warehouses. This facility was 
completed in 1992 to consolidate and upgrade vehicle remanufacturing operations. Activities 
performed on military vehicles at the CMF include: receiving; unpacking; pre-cleaning; 
disassembly; cleaning; sand blasting; testing; component and electrical rehabilitation; 
machining; power train, engine and power generation assembly; painting; preservation and 
packing; and shipping. The CMF was designed to update and streamline these processes; 
minimize the use of hazardous materials and the generation of hazardous wastes; and reduce 
the potential for a release of contamination. The CMF was designed to operate in accordance 
with all applicable Federal, State, and local environmental regulations. An on-site wastewater 
treatment plant is present at the CMF to treat effluent generated during vehicle 
remanufacturing and related operations. Conditions observed during the site visits indicate 
that the CMF is operating according to the design objectives. Extremely clean housekeeping 
practices were also observed throughout the CMF during the site visits. Based on these 
observations, combined with the environmental emphasis incorporated into the CMF design 
and operation, contamination from this facility is not suspected. 

3.2.1.4 Maintenance Buildings 

The maintenance buildings, mostly constructed in the 1940s, are located at the south end of 
the Maintenance and Supply Area. These facilities accommodate sand blast areas; paint; 
dunnage; and equipment maintenance, repair, handling, and inspection. Altogether, there are 
877,776 square feet of building space within this area, which is served by both truck and rail 
(EA, 1988b). 

The primary activities which occur in the maintenance buildings are related to major (military 
vehicles, etc.) and secondary (generators, compressors, etc.) item remanufacture. These 
activities include receiving, unpacking, disassembly, cleaning, sand blasting, painting, 
overhaul, repair, reassembly, packing, and shipping. Each of the activities currently performed 
in the CMF occurred in the maintenance buildings prior to 1992, when the consolidated new 
facility came online. Many of the maintenance buildings were observed to be vacant during 
the site visits, as operations previously conducted in these structures are now performed at 
the CMF. Most maintenance structures are currently limited to a single remanufacturing 
activity (such as the Building S-604 Power Train Rebuild Shop) or contain a specific type of 
manufacture-related equipment (such as the Building 613 Sheet Metal Shop). 

Historical information, on-site inspections, and TEAD-N personnel interviews performed during 
the CERFA investigation indicated that many of the maintenance structures have housed a 
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variety of activities throughout their operating history. For example, Building S-618, presently 
the lunch room, was formerly a vehicle maintenance shop. Building S-616, which currently 
houses union offices, was at one time a fire station. Conditions as they were observed during 
the site visits are therefore considered to represent only a single point in time. Historical 
research and interviews with long-employed TEAD-N personnel were conducted during the 
CERFA investigation to provide information regarding past practices so that a more complete 
assessment of the varied history of the maintenance buildings could be evaluated with respect 
to CERFA criteria. 

Most of the processes which have occurred and are presently being conducted in the 
maintenance buildings involve petroleum products and hazardous substances (such as diesel 
fuel and paint) and produce petroleum derivatives and hazardous wastes (such as waste oil 
and spent sand blast media). Housekeeping practices observed during the site visits were 
generally excellent, as were the majority of the petroleum/hazardous waste/hazardous 
substance usage, containment and storage practices. Some current deficiencies and many 
past practices in the maintenance structures have resulted in documented, suspected, or 
potential environmental contamination. Each of the potential environmental concerns 
identified during the CERFA investigation is addressed in Section 4.0 of this report. 

A former dark-colored area of probable staining was identified between Buildings S-637 and 
S-647 in the Aerial Photographic Site Analysis of the BRAC parcel (ERI, 1993). A former 
trench located south of Building S-601 was also identified in these aerial photographs (ERI, 
1993). No evidence of environmental impact associated with either area was identified 
determined during the CERFA investigation, however. 

3.2.1.5 Solvent Recovery Facility 

The Solvent Recovery Facility is located at the southwest comer of the Maintenance and 
Supply Area in Building 600C. This is a new facility constructed in 1988, and has been used 
to recycle Stoddard solvent, TCE, paint thinner, antifreeze, and used oil filters throughout its 
operating history. The Solvent Recovery Facility was observed to be in excellent condition 
during the site visits. Clean housekeeping practices were also observed at this facility during 
the site visits. Spill containment and recovery materials were readily available throughout the 
facility, as well. However, according to Mr. McFarland of the TEAD Environmental Office, at 
the time of the site visits no significant spills or other releases had been reported associated 
with solvent recovery facility operations. At the time of the site visits, recycling operations at 
the facility were minimal: paint thinner had not been recycled for over 3 years; Stoddard 
solvent recovery had not occurred for over 1 yean and TCE recycling was in the process of 
being phased out. The Solvent Recovery Facility has been designated as SWMU 39. Based 
on the results of the RCRA Facility Investigation (RFI), unless waste handling practices at the 
facility change, no further action is recommended for SWMU 39, since potential contamination 
from solvent recovery operations is not likely (MW, 1993). 

3.2.1.6 Defense Reutilization and Marketing Office 

The DRMO (SWMU 26), located adjacent to the eastern side of the warehouses, consists of 
an open storage yard and several steel buildings. This area is used for temporary storage of 
surplus material (no longer in use at the installation), prior to sale. The DRMO receives items 
from all of TEAD-N, including the Utah National Guard located in the Administration Area. 
According to Mr. Red Ridder, the DRMO escort during the site visits, the TEAD-N DRMO also 
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serves TEAD-S, the Eagle Test Range, and the Dugway Proving Ground. The DRMO area is 
provided with rail and truck access. Small areas of staining were identified at the DRMO 
during the site visits. A Phase II RFI is currently being conducted at the SWMU 26 DRMO 
area under the Army IRP. 

A wide variety of items is present in large quantities at the DRMO. Abundant items observed 
at the DRMO during the site visits included: engines; generators; compressors; furniture; office 
machines; computer equipment; scientific instruments; inert ordnance; a variety of vehicles; 
vehicle and helicopter parts; miscellaneous dry goods and other similar saleable items; and 
steel and brass shell casings. According to Mr. Ridder, no UXO, including chemical munitions 
from TEAD-S operations are stored at the DRMO. Residual fluids in engines, generators, 
compressors, and similar items stored in large quantities at the DRMO, have the potential to 
contaminate the underlying ground surface; however, large-scale contamination of this nature 
was not observed on-site. 

Large quantities of plastic and metal 55-gallon drums were observed at the DRMO; however, 
the vast majority of the drums were empty, and those which were full contained small pieces 
of scrap metals or similar nonliquid salvage materials. All drums reportedly arrive at the 
DRMO after they have been emptied and cleaned. Batteries are no longer stored at the 
DRMO, as these items are now recycled in the Maintenance and Supply Area on-post. One 
large transformer, reportedly free of PCBs, was observed at the DRMO during the site visits. 
According to Mr. Ridder, transformers are rarely sent through the DRMO. Mr. Ridder also 
stated that transformers which contain PCBs are not sent to the DRMO. 

Unused hazardous chemicals (such as paints, gear oils, acids, etc.), which are no longer 
required or which were not used prior to their recommended shelf life, are also present at the 
DRMO. These hazardous materials which cannot be sold and therefore will never be used 
are stored in a 90-day hazardous waste storage area in Building S-2025. However, if these 
hazardous materials can be sold for use according to their intended purpose, they are not 
considered waste, and are stored as hazardous materials in Building 2003 at the DRMO. 
Building 2001 was also reportedly used for hazardous materials storage in the past; however, 
during the site visits only nonhazardous materials were observed in this structure. Hazardous 
chemical storage at these structures appeared to be conducted in accordance with the RCRA 
Subtitle C. Evidence of contamination from these hazardous chemicals was not observed 
during the site visits. 

A former bum area, now used for open storage, was observed during the site visits north of 
the warehouses at the DRMO. According to Mr. Louis Brems, the chief of DRMO operations, 
this area was used in the past to burn rubber off of steel tank tracks to facilitate the sale of 
the scrap steel. Sampling has reportedly occurred in this vicinity; however, no analytical 
results were available. 

Poor housekeeping resulting in localized contamination was observed in some areas of the 
DRMO during the site visits. For example, prevalent staining resulting from waste oil 
collection operations was noted on the ground surface at waste oil collection points outside of 
several DRMO saleable items warehouses. Oil stains were also observed on the concrete 
floors of these and other storage buildings, reportedly the result of leaks from improperly 
functioning forklifts. Additional staining was observed beneath many of the above ground fuel 
oil storage tanks associated with numerous DRMO structures. During the site visit, staining 
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was also observed along the railroad tracks in the northern portion of the DRMO. Mr. Brems 
stated that some small diesel and oil spills had been reported at the DRMO over time. 

3.2.1.7 Industrial Wastewater Treatment Plant 

The IWTP (SWMU 38) is located within the southwest comer of the BRAC parcel. According 
to Mr. Pat Sullivan, the chemical engineer in charge of the IWTP who was the Facilities Office 
escort during the on-site inspection, the design capacity of the treatment facility is 160,000 
gallons per day. Several structures and holding tanks are present at the IWTP complex. The 
majority of this facility was built in 1987, and an additional structure, Building 716, is presently 
under construction. Structures at the IWTP are used for storage, housing for inflow and 
outflow pumps, and various process equipment. One small office structure was also noted at 
the IWTP during the site visits, as were four large-capacity bermed above ground storage 
tanks (ASTs) for storage of influent and effluent. Influent storage tanks are used to hold water 
flowing into the facility in the uncommon event that inflow exceeds the design capacity of the 
IWTP. Buildings 713 (process equipment) and 714 (materials storage) were constructed by 
contractors for their use. Process equipment to be operated by TEAD Office of the Facilities 
Engineer personnel is presently being installed in newly-constructed Building 716. Operations 
in Building 716 will replace all activities currently performed by contractors at the IWTP. 
Therefore, once all of the new process equipment is online, contractor operations at the IWTP 
will cease, and Buildings 713 and 714 will be removed from the area. 

Water is treated at the IWTP by a variety of processes, including filtration, clarification, and 
reverse osmosis. If a spill or similar unintentional release to the wastewater collection system 
is reported to Mr. Sullivan, IWTP processes will be modified to the extent necessary to treat 
the influent to the required extent. Mr. Sullivan stated that such releases are less likely than 
in the past, as an effort has been made throughout the TEAD-N manufacturing area to replace 
industrial chemicals with less hazardous substitutes. Following treatment to the desired 
concentrations, water at the IWTP is either recycled back through the Maintenance and 
Supply Area or pumped to the Tooele public water treatment works. 

Good housekeeping practices are presently in effect at the IWTP, which was observed to be a 
modem, clean facility during the site visits. However, during the first year of operation of the 
IWTP, used granulated activated carbon (GAC) was stored in uncovered containers. A portion 
of this material was blown onto the ground surface in the western portion of the facility. Used 
GAC is currently stored in closed containers in the covered 90-day storage yard at the IWTP, 
eliminating the risk of additional spent carbon windblown contamination. However, 
contamination associated with the previous release has been detected during surficial soil 
sampling, and the IWTP has been designated as SWMU 38 (MW, 1993). SWMU 38 is 
currently undergoing a Phase II RFI under the Army IRP. 

3.2.1.8 Combat Vehicle Test Facility 

The Combat Vehicle Test Facility is located east of the Maintenance and Supply Area and 
south of DRMO. This facility is used to determine specifics regarding the status of vehicles 
prior to repair, and to test the performance of vehicles following remanufacture. This facility 
includes an asphalt test track with obstacles, an inclined brake testing area, and a test pool 
for boats and amphibious vehicles. A maintenance shed, Building 624, is also present at the 
facility. Vehicles were observed in the shed during the site inspection of the vehicle test 
facility; however, only light maintenance activities appeared to be conducted in this structure. 
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Additionally, a recycled industrial water tank and an associated structure (Building 632) are 
also located near the center of the test track at the facility. Analytical results from sampling of 
the recycled industrial water in the tank reviewed during the CERFA investigation indicate that 
this water is not a RCRA hazardous substance or waste. Treated water from the IWTP is 
pumped uphill to the recycled water tank for storage prior to reuse in Maintenance and Supply 
Area. No evidence of leaks, overfills, or other releases of the recycled water were observed 
during the site inspection of the test facility. 

Bulk storage of hazardous substances or wastes, including waste oil, were not observed 
during the site inspection at the Combat Vehicle Test Facility, nor were indications of poor 
housekeeping, spills, or any other evidence of a hazardous release. 

3.2.1.9 90-Day Drum Storage Area 

The 90-Day Drum Storage Area (SWMU 28) is a 3.4-acre fenced lot located near the southern 
end of the Maintenance and Supply Area. Buildings 588, 596, and 656 are located within the 
fenced area. Currently, this area serves as a RCRA 90-Day Container Storage Yard. 
Drummed wastes including gasoline, phosphonic acid, sodium hydroxide, paint wastes, 
thinners, solvents, paint filters, blast grit, used oil, and antifreeze, are stored above ground on 
pallets in this area. Visual inspection and review of historical aerial photographs have 
indicated that no ground staining or standing liquid is evident at this site (MW, 1993). 
However, Phase I RFI sampling indicates that activities at this SWMU have released 
contaminants to the environment. 

3.2.1.10 Drum Storage Areas 

The Drum Storage Areas (SWMU 29) consists of two areas located near the southern end of 
the Maintenance and Supply Area. The two areas are separated by the Maintenance and 
Supply Road. The southern area (also known as the old lumber yard) is a fenced, 25-acre 
expanse of gravel and broken asphalt surface with a single warehouse (Building 576) and one 
smaller associated office facility (Building T-589). Historical aerial photographs show that the 
southern part of SWMU 29 has been used for the storage of drums, as well as cylinders, 
tanker trucks, and lumber (EPA, 1982). Currently, the majority of the southern portion of 
SWMU 29 (including Buildings 576 and T-589) comprise the Hazardous Material Storage 
Area. The northern part of SWMU 29 is a triangular-shaped, sparsely-vegetated, open area of 
approximately 5 acres. A 1953 aerial photograph shows drums stored in this area, while 
aerial photographs taken in 1959 and 1966 indicate that the drums were removed and that the 
area was unoccupied. In 1981, an aerial photograph shows debilitated vehicles stored in the 
western part of the northern area (EPA, 1982). Phase I RFI sampling indicates that activities 
at this SWMU have released contaminants to the environment. 

3.2.1.11 Adjacent Property 

The BRAC property that lies within the Maintenance and Supply Area is surrounded on two 
sides by the installation itself. Immediately to the south lies the installation's Sanitary Landfill 
(SWMUs 12 and 15), battery disposal pit, and the pesticide handling and storage area. No 
pesticide or herbicide mixing or storage areas are located within the BRAC parcel. To the 
west lies the open revetment area and the abandoned IWL. To the north the BRAC parcel is 
bounded by Farm Road 112; north of the road is the Tooele County Landfill, Glen's 
Excavating & Grading, Inc. cement plant, open land used for agricultural purposes, and a 
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salvage company. A small mobile home park is located just north of this salvage yard. Aerial 
photographs (EPA, 1982) show a borrow pit located immediately adjacent to the northeast 
comer of the BRAC parcel since 1953. The southern half of the pit contained debris in 1981. 
The Union Pacific Railroad lies to the east of the BRAC parcel; in this area one company has 
operated a salvage yard for quite some time and aerial photographs (EPA, 1982) show an 
OSL located immediately east of the BRAC parcel between the eastern boundary of the 
installation and the Union Pacific Railroad. Army vehicles were observed here in 1959. Not 
until the 1981 photograph does the area become a storage lot for treated lumber, probable 
drums, debris, and discarded machine parts. East of this area dumping has been occurring 
near a railroad track, and a large debris pile can be seen there in 1959. In 1981 only a small 
amount of debris and some ground stains are visible.   Additionally, the Tooele City Industrial 
Park lies east of the BRAC. The park contains Norwesco, which manufactures polyethylene 
tanks; Tooele Municipal Airport; and Christiansen & Griffith Construction Company. A small 
business renting self storage units is located just north of the construction company. The 
southern portion of the Maintenance and Supply Area of the BRAC parcel is impacted by 
groundwater contamination from the Sanitary Landfill. No other on- or off-post adjacent 
properties were determined to be impacting the Maintenance and Supply Area of the BRAC 
parcel during the CERFA investigation. 

3.2.2        Administration Area 

The BRAC property that lies within the Administration Area currently contains a variety of 
facilities including: several administration buildings; police station; print plant; photographic 
laboratory; gymnasium; swimming pool; crafts building; several recreation buildings; the Utah 
Army National Guard maintenance/office building; the Army Travel Camp; horse stables; a 
trap and skeet range; an inspection center; verfiele water tanks, and a demolished former 
base housing tract. During the site visits the facilities listed above were inspected. Visual 
inspection of the facilities and surrounding land indicated no current or historical evidence of 
known or suspected storage, release, or disposal of hazardous substances, petroleum, or 
petroleum derivatives, with the exception of the Utah National Guard Facility, Building 1011, 
and the photographic laboratory portion of Building 1000, as discussed in Section 4.0 of this 
report. 

Aerial photographs taken in 1953 and 1966 indicate that the southern portion of the 
Administration Area was previously used for residential purposes (EPA, 1982). The residential 
area has since been dismantled (ERI, 1993). No evidence of the method by which the 
residences in the former base housing tract were heated was discovered during the CERFA 
investigation. The possibility exists that ASTs and/or USTs were potentially used to supply 
heating oil to these structures. 

Review of 1939, 1952,1953,1959, 1974, 1977, and 1987 aerial photographs by ERI indicated 
that four areas of former ground disturbances were present at the Administration Area of the 
BRAC parcel (ERI, 1993). No evidence of specific environmental impact associated with 
these features was determined during the CERFA investigation, however. The four areas are 
an area of former trenches identified in the southwest comer of the Administration Area; a 
former drainfield identified in the northwest comer of the Administration Area; a former 
excavation in the eastern portion of the Administration Area; and a former bermed area 
probably used for storage of flammable or explosive materials, located in the central portion of 
the Administration Area (ERI, 1993). 
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The BRAC property that lies within the Administration Area is surrounded on the west by the 
main part of the TEAD-N installation and on the north by open land. The SWMU 35 
Wastewater Spreading Area is located adjacent to the southern portion of the western 
boundary of the Administration Area of the BRAC parcel. Some residential property is present 
along the easternmost edge of the northern boundary of the Administration Area. Immediately 
to the east of the Administration Area of the BRAC parcel is State Highway 36. Further east 
of the area, across the highway, is open, undeveloped land, currently used for grazing cattle. 
Undeveloped land is also present to the south of the Administration Area of the BRAC parcel. 
According to the Tooele County Recorder's Office, the majority of this property is owned by 
various private persons or parties. The England Construction Company also owns a portion of 
the land to the east and the south of the administration portion of the BRAC parcel. The clerk 
at the recorder's office speculated that the construction company uses this land for a source 
of gravel. The Tom Nix Livestock Company also owns a portion of the land to the east. No 
impacts to the Administration Area of the BRAC parcel from on- or off-post adjacent properties 
were identified during the CERFA investigation. 

3.3 REGULATORY HISTORY 

A variety of environmental investigations have been conducted at TEAD-N from 1979 to the 
present. In 1987, a Draft Interim RCRA Facility Assessment for TEAD-N (NUS, 1987) 
identified 28 SWMUs. These SWMUs were suspected or known to have released 
contaminants into the environment. Subsequent investigations resulted in the identification of 
an additional 18 SWMUs, which resulted in a total of 46 SWMUs at TEAD-N. 

On October 2,1984, EPA proposed TEAD-N for inclusion on the NPL The facility was listed 
on the NPL on October 1,1990. As a result, the EPA, State of Utah, and TEAD entered into 
a Federal Facility Agreement on September 16, 1991. In this agreement, 17 of the 46 
SWMUs were redesignated as CERCLA sites contained within seven operable units. The 
remaining 29 SWMUs are covered under a RCRA Post-Closure Permit (PCP), which was 
issued to TEAD by the State of Utah on January 7,1991. Under the PCP, the SWMUs were 
divided into nine known-release SWMUs and 20 suspected-release SWMUs. 

3.3.1 CERCLA Status 

In 1991, work plans for a Remedial Investigation (Rl)/Feasibility Study (FS) for the 17 
CERCLA sites were prepared, and field investigation activities were completed in the summer 
of 1992 on the basis of these plans. The Final Rl Report documenting this work was 
completed in February 1994. To complete the investigation, another round of field activities is 
scheduled for the spring and summer of 1994 at some of the sites. An Rl report addendum 
will be produced at the end of the study. Six of the 17 TEAD-N CERCLA sites are located 
within the subject BRAC parcel. As per recent conversations with USAEC, and USAEC's 
comments on the Draft ENPA report for TEAD-N, the CERCLA sites are now being referred to 
as SWMUs, numbered identically to the former CERCLA site designations. This new 
nomenclature has been incorporated throughout this document. 

3.3.2 RCRA Status 

In 1991, TEAD received a Utah Hazardous Waste PCP for the IWL (SWMU 2 located at 
TEAD-N). As part of this post-closure permit, a RCRA RFI Phase I Summary Report was 
required which identified all SWMUs where known releases of hazardous wastes have 
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occurred at TEAD-N. Known releases have occurred at nine TEAD-N SWMUs. A RCRA 
Phase I Summary Report for Known-Release Units was submitted to the State of Utah in 
November 1991 and approved in March 1992. A Draft Final RFI Report for Known-Release 
SWMUs was completed in August 1994. In accordance with the permit, work plans for a 
Phase II RFI were submitted to the State in June 1992 and approved on April 1993. A 
Corrective Measures Study (CMS) work plan is due 90 calendar days after approval of the RFI 
report. 

A Final Phase I RFI was completed in August 1993 for the 20 remaining SWMUs designated 
as suspected-release SWMUs. The objective of the Phase I RFI was to determine the 
presence or absence of environmental contamination at each of the suspected-release 
SWMUs, and to recommend either additional investigations or no further action. The Final 
Phase I RFI for the suspected-release SWMUs resulted in a no further action determination 
for four of the SWMUs, and recommendations for further investigations (Phase II 
investigations) for 16 of the SWMUs. 

This RCRA process will result in a CMS Report and a Statement of Basis document, which 
will summarize the information from the RFI and CMS reports to facilitate public participation 
in the remedy-selection process. Two known-release SWMUs and seven suspected-release 
SWMUs are located partially or completely within the subject BRAC parcel. 

Six additional SWMUs (SWMUs 50 - 55) have been identified based on the ENPA and 
CERFA investigations performed at the TEAD-N BRAC parcel. These SWMUs are scheduled 
for investigation under the ongoing RFI. 
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4.0 INVESTIGATION RESULTS AND ASSUMPTIONS 

The TEAD-N BRAC parcel was divided into four categories of CERFA parcels, 1 acre in size 
or greater, based on the results of the CERFA investigation. CERFA parcels were delineated 
based on evaluation of historical information; existing records and documentation; visual 
inspections and on-site observations; and employee and regulator interviews conducted during 
the CERFA investigation. The majority of the data collection for the CERFA effort occurred 
during three site visits: October 12 through 15,1993; October 25 through 28,1993; and 
August 23,1994. Parcels were delineated according to the CERFA categorization system 
outlined in Section 1.2 of this report. Any parcels less than one total acre in area were 
absorbed into the nearest adjacent parcel, as per CERFA guidance. 

4.1 AREAS REQUIRING ENVIRONMENTAL EVALUATION IDENTIFIED BY THE 
ENPA AND PREVIOUS ENVIRONMENTAL INVESTIGATIONS 

Nineteen areas requiring environmental evaluation (AREEs) were identified during the ENPA 
investigation performed concurrently with the CERFA investigation for the TEAD-N BRAC 
parcel. Many of the AREEs in the TEAD-N BRAC parcel were identified in documents from 
previous investigations conducted in support of the ongoing IRP at TEAD, most importantly 
the Final Phase I RCRA Facility Investigation Report (MW, 1993) and the Final Remedial 
Investigation Report for Operable Units 4-10 (REI, 1994a). Only selected SWMUs or 
CERCLA sites identified during past investigations were designated as AREEs, since some of 
these previously identified sites have been remediated, and others have not been considered 
for further action. Additional AREEs were identified based on evaluation of historical 
information; existing records and documentation; visual inspections and on-site observations; 
and employee and regulator interviews conducted during the ENPA investigation. A complete 
listing of AREEs is provided in Table 4-1. Descriptions, locations, summaries of findings, 
contaminants of concern, recommendations, and analyses for each AREE are also included in 
Table 4-1. AREE locations are presented in Figures 4-1 and 4-2, with the exception of 
AREEs that are scattered throughout the BRAC parcel or present over a large areal extent, 
precluding their representation on the map. 

4.2 CERFA DISQUALIFIED PARCELS 

A parcel is designated CERFA disqualified if it demonstrates any of the following criteria: 

♦ Investigation indicates the parcel was the site of disposal or release of 
hazardous material, petroleum, or petroleum derivatives. 

♦ The parcel was used to store hazardous materials as listed under 40 CFR 
302.4 or petroleum or petroleum derivatives for longer than 1 year. 

♦ Investigation reveals no evidence exists of contamination and no history of 
storage, disposal or release of hazardous substances, petroleum or petroleum 
derivatives; however, the parcel is threatened by the spread of hazardous 
substances or petroleum-related contamination from other parcels. 

♦ The parcel was the site of environmental contamination, but has been cleared 
for unrestricted use because remedial efforts or natural processes (such as 
natural, in-situ bioremediation) have eliminated or reduced contamination below 
the State and Federal requirements (CERCLA). 
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The categorization of the TEAD-N BRAC parcel according to the criteria for parcel 
identification under CERFA is presented on Map 5-1. One relatively large and two smaller 
CERFA disqualified parcels were delineated in the Maintenance and Supply Area of the BRAC 
parcel. One moderate-sized and three smaller CERFA disqualified parcels were identified in 
the Administration Area of the BRAC parcel. One acre grid cells within the BRAC parcel were 
designated as CERFA disqualified if any portion of the structures, OSLs, etc. which contained 
the known and/or suspected disqualifies (presented above) was present. One acre grid cells 
within the BRAC parcel were also designated as CERFA disqualified if they were threatened 
by the spread of hazardous substances or petroleum-related contamination from other parcels. 
Structures, OSLs, and other areas where both qualifiers and disqualifiers were present were 
designated as CERFA disqualified; however, associated qualifiers are listed and/or explained 
each time such a location is noted in the text or in accompanying maps and tables. 

Most of the CERFA disqualified structures and OSLs in the Maintenance and Supply Area of 
the TEAD-N BRAC parcel were designated disqualified due to storage of hazardous 
substances used in daily operations, or the presence of hazardous waste collection points. 
Above ground and underground tanks storing fuel and hazardous substances also disqualified 
numerous locations within the BRAC parcel. Areas identified as RCRA SWMUs, such as 
SWMU 26, the DRMO, were assumed to have documented or possible petroleum and/or 
hazardous substance releases (based on specific contaminants detected at each location) and 
therefore are also classified as CERFA disqualified. Suspected-release SWMUs at which no 
releases were documented to have occurred and are therefore classified as no further action 
SWMUs are the obvious exception, and were not classified as disqualified. 

Based on the status and limitations of available information, and the nonintrusive nature of the 
site investigations conducted during the CERFA investigation, several assumptions were 
incorporated into the CERFA designation process, which are listed and summarized below: 

♦ Locations at which waste collection points are present or for which hazardous 
waste manifest information indicates that wastes are generated were assumed 
to have such waste present for longer than 1 year and therefore are 
disqualified. Although storage is only permitted for up to 90 days, waste 
generation continues, and therefore storage of this "waste type" occurs for a 
period of time greater than 1 year. 

♦ Bulk storage of hazardous materials listed on the hazardous materials inventory 
and usage report (Appendix A) was assumed at be greater than 1 year in 
duration. 

♦ OSL locations listed as numbers and letters in various IRP documents were 
assumed to correlate to the numbered locations as they appear on the Basic 
Information Maps by changing letters to numbers based on the order in which 
they appear in the alphabet. For example, OSL 665-D was assumed to be 
equivalent to OSL 665-4. 

♦ Individual spill report forms were studied to determine if a spill resulted in an 
actual release of hazardous substances or petroleum. Only spills from which 
recovery of spill material was reported to be less than 100 percent were 
considered releases and therefore disqualifiers. Spills for which the percent 
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recovery could not be determined were designated as possible spill sites. Spill 
recovery was classified as 100 percent if 100 percent was indicated as the 
amount of spill material recovered on the spill report form (as was the case with 
the majority of the spills documented in TEAD-N BRAC parcel); the spill 
material was listed as retained on the spill report form; the amount of material 
recovered (spilled substance plus the absorbent material used to clean it up) far 
exceeded the volume of material spilled; or the spill occurred at a location 
connected to the wastewater distribution system and was routed to the IWTP 
for treatment. 

♦   AREEs (identified during the concurrent ENPA investigation) at which releases 
of hazardous substances and/or petroleum are suspected to occur and previous 
investigations have not been conducted were designated possible release sites, 
and therefore considered disqualified. 

4.2.1        CERFA Designation of Sites with Historical and Ongoing Remediation Efforts 

Based on the criteria presented above, sites with completed historical or ongoing remediation 
efforts, discussed below, are also classified as CERFA disqualified parcels. The IRP at 
TEAD-N is currently in the RI/FS or RFI stage. Most of the recommendations from these 
investigations involve additional sampling efforts in support of a FS and a Risk Assessment 
scheduled to be completed in the future. The majority of the remediation efforts at TEAD will 
occur at a later date, following the completion of these additional studies. At the time of the 
CERFA investigation, the PCB Spill Site, the Industrial Wastewater System, and the 
Groundwater TCE Plume were the only areas where historical or ongoing remediation efforts 
potentially impacting the BRAC parcel have been reported, excluding small scale UST 
remediations which have occurred in selected locations where the risk of potential exposure 
was relatively high. A Phase II RFI currently underway at suspected-release SWMUs 4, 26, 
38, 46, and 47 located within the Maintenance and Supply Area of the BRAC parcel. 

4.2.1.1      PCB Spill Site 

The SWMU 32 PCB Spill Site is located in the southern comer of OSL 665-4, in the middle of 
the maintenance portion of the BRAC parcel. In October 1980, a transformer oil spill occurred 
at the southwestern comer of the lot. Two transformers, reportedly containing a total of 1,000 
gallons of PCB-contaminated oil, were punctured with a fork-lift blade during transformer 
removal operations. The spill occurred on the unpaved ground surface, and the spill area was 
reportedly less than one-half acre. Cleanup involved excavating oil-saturated soils, 
containerizing the soils in 55-gallon drums, and properly disposing these drums. Some of the 
oil leaking from the transformers was collected and was also placed in 55-gallon drums for 
disposal. Approximately 440 55-gallon drums of contaminated soil and 18 drums of 
contaminated oil were removed (EA, 1988a). The excavation area was backfilled with 
imported fill material. Lot 665-4 is currently used for vehicle-related equipment storage (REI, 
1994a). During spring/summer of 1994, additional investigation and sampling required by the 
EPA and the State of Utah will be conducted to verify that PCB contamination has not 
occurred at SWMU 32. This area is designated CERFA disqualified due to the documented 
release of PCBs. 
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4.2.1.2 Industrial Wastewater System 

Portions of unlined ditches, which are located within the BRAC parcel and which transported 
wastewater to the Old Industrial Waste Lagoon (OIWL) (SWMU 30) and the IWL (SWMU 2) 
located outside the BRAC parcel, were classified as CERFA disqualified. Former areas of 
standing liquid identified on aerial photographs associated with SWMU 30 ditches were also 
classified as CERFA disqualified. From the 1940s until 1965, wastewater generated by the 
boiler plant, metal parts cleaning, degreasing, steam cleaning operations, and dynamometer 
test cells flowed into the SWMU 30 OIWL through unlined ditches from Outfalls F, G, H, J, K, 
and L in the BRAC parcel. Industrial operations which generated wastewater made use of a 
number of organic solvents. In 1965, discharges through these outfalls to the OIWL were 
eliminated. From 1965 until November 1988, wastewater flowed into the SWMU 2 IWL 
through four unlined ditches from Outfalls B, C, D, and E in the BRAC parcel. In November 
1988, discharges to the IWL were eliminated. Closure of the IWL and the associated 
wastewater ditches was completed by November 1,1989 (JMM, 1989). Remediation and/or 
capping of ditches from former Outfalls B, C, D, and E has occurred associated with closure of 
the IWL. Similar remedial activities have not occurred for ditches from former Outfalls F, G, 
H, J, K, and L to the OIWL. Wastewater now flows to the IWTP for treatment via the current 
wastewater distribution system. 

4.2.1.3 TCE Groundwater Plumes 

The distribution of TCE contamination from previous industrial wastewater disposal practices, 
particularly operation of the IWL (SWMU 2), has resulted in a groundwater plume centered 
beneath the wastewater ditches. The plume extends radially in all directions, but principally 
towards the northwest, which is the general direction of groundwater flow in the vicinity (JMM, 
1989). The plume, as defined by the 5 micrograms per liter (ng/L) isoconcentration contour, is 
estimated to be a maximum of 400 feet thick near the center and contains an estimated 36 
billion gallons of groundwater (JMM, 1988). The 5 ng/L TCE isoconcentration line extends 
slightly past the northern installation boundary (ACE, 1993). 

The remediation strategy for the TEAD-N plume incorporates extraction wells, injection wells, 
and air stripping. Extraction treatment and injection of groundwater are common remedial 
techniques, especially for VOC contaminants of concern. The selected remediation 
technology should be effective, as the aquifers beneath the installation readily yield water to 
wells, and all of the VOCs detected at TEAD-N are efficiently removed from water by air 
stripping (JMM, 1989). 

Mr. Walt Levi, the design engineer with the TEAD Environmental Office in charge of the pump 
and treat remediation program for the TCE plume, states that the system possesses an 8,000 
gallons per minute design capacity, with an estimated 30 year operating life. Using 13 
extraction wells and 13 injection wells, the facility is treating appoximately 5,000 gallons of 
groundwater per minute (REI, 1994b). Groundwater plume treatment operations are being 
monitored closely by various regulators, as well as the on-post Environmental Office. 

As per CERFA guidance, the groundwater plume constitutes a petroleum and hazardous 
substance release; therefore, the BRAC parcel is disqualified throughout the area 
encompassed by the groundwater plume (Map 5-1). The existence of remediation efforts 
such as the pump and treat system described above do not change the status of a CERFA 
disqualified parcel. As a result, the boundaries of the plume at its maximum extent define the 
associated disqualified area. The plume's 0.1 jig/L isoconcentration line was used to identify 
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the extent of the groundwater plume during the CERFA investigation, as this represented the 
maximum plume extent displayed in available documents from previous TEAD investigations 
(Advanced Sciences, Inc., 1991). 

The Sanitary Landfill, SWMUs 12 and 15, is a secondary source of groundwater contamination 
in the BRAC parcel. The Sanitary Landfill is located in an arroyo just outside of the southern 
boundary of the Maintenance and Supply Area portion of the BRAC parcel. The Sanitary 
Landfill is approximately 100 acres in size, has been in operation since 1942, and will 
continue to be used for disposal of large bulky items such as construction debris until 
November 1995. Previously, the landfill received both hazardous and nonhazardous wastes 
during its operation. Past waste management practices consisted of burying the wastes in 
trenches. Numerous contaminants including TCE, 1,2-dichloroethylene, benzene, cyclonite, 
silver, and hydrocarbons have been detected in downgradient groundwater wells. The 
resulting plume associated with the Sanitary Landfill has been identified at the southern end of 
the Maintenance and Supply Area, and appears to be migrating in a northwesterly direction 
intersecting the southernmost extent of the TCE plume associated with the IWL. High 
concentrations of TCE have been detected in monitoring wells within the southernmost part of 
the BRAC parcel at the northernmost extent of the plume originating from the Sanitary Landfill 
(REI, 1994b). The plume originating in the Sanitary Landfill is smaller in aerial extent and less 
well defined than the plume associated with the IWL. The groundwater flow direction in the 
vicinity of the Sanitary Landfill plume indicates that contaminated groundwater from this 
source will also be intercepted and remediated by the pump and treat system currently in 
operation at TEAD-N. 

Due to the large portion of the TEAD BRAC parcel underlain by these coalescing plumes, the 
disqualified parcel associated with them (1D) is the largest parcel identified during the CERFA 
investigation. Many of the BRAC parcel structures, OSLs, and other features included in the 
plume area are also disqualified and/or qualified based on characteristics associated with 
each of these individual locations. Details regarding disqualifies and qualifiers associated 
with these locations encompassed by the groundwater plumes are presented in Section 5.0 
and Appendix C. 

4.2.1.4     Limited Underground Storage Tank Remediation 

Contamination from some USTs from which releases have occurred have been remediated via 
removal actions. Primary remediation efforts have involved sites with the greatest potential 
threat to human health and the environment. Presently a management plan is in effect for 
USTs which still exist. Additional UST release remediation is scheduled to occur; however, a 
comprehensive itinerary or schedule for these actions is not available. Areas at which 
releases from USTs are presently suspected, and areas of remediated contamination 
associated with former USTs are classified as CERFA disqualified. 

4.2.2        CERFA Designation of Hazardous Material or Petroleum Release or Disposal Sites 

Based on the criteria presented above, sites in the BRAC parcel where releases or disposal of 
hazardous substances, hazardous wastes, petroleum products or their derivatives have 
occurred are considered CERFA disqualified. Historical information; existing documentation 
from previous investigations (including the Environmental Compliance Assessment System 
(ECAS) Audit (DIRM, 1993), the Final Rl Investigation Report (REI,1994a), the Phase I RFI 
Investigation Report (MW, 1993), and the Aerial Photographic Site Analysis of the BRAC 
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Parcel (ERI, 1993); on-site inspections; employee and regulator interviews; and TEAD-N spill 
reports and inventory records provided by the Environmental Office were investigated to 
determine CERFA parcels disqualified based on this criterion. 

4.2.3 CERFA Designation of Hazardous Material or Petroleum Storage Sites 

Based on the criteria presented above, sites in the BRAC parcel where bulk storage of 
hazardous substances, hazardous wastes, petroleum products or their derivatives has 
occurred are considered CERFA disqualified, if the duration of storage is at least 1 year. 
Historical information; existing documentation from previous investigations (including the 
ECAS audit); on-site inspections; employee and regulator interviews; and the TEAD-N 
hazardous materials inventory and usage report, UST inventories, an AST inventory, 
hazardous waste manifest information, and lists of 90-day storage yards and satellite 
collection points provided by the Environmental Office were investigated to determine CERFA 
parcels disqualified based on this criterion. Propane ASTs were included in the BRAC parcel 
AST inventory; however, their existence alone does not constitute a disqualifier. The TEAD-N 
hazardous materials inventory and usage report is included in Appendix A. 

For classification purposes, waste oil was considered a hazardous substance rather than a 
petroleum derivative, based on the fact that waste oil commonly contains contaminants such 
as metals, at high concentrations. Disqualifier designations resulting from the presence of 
USTs, ASTs, and waste collection areas (for example, 90-day storage yards) were assigned to 
the adjacent individual structure associated with each of these features, although the physical 
location of these features may not exactly correspond to that of the associated structure. This 
approach is valid based on the fact that the minimum area disqualified by any feature is 1 
acre and the fact that these disqualifiers are in close proximity to the structures they are 
associated with. 

4.2.4 CERFA Designation of Contamination from Off-Parcel Sources 

The perimeter of the BRAC parcel was investigated during the CERFA investigation to 
determine whether any off-parcel locations were potentially impacting the BRAC parcel. 
Contamination from a groundwater TCE plume associated with the Sanitary Landfill (SWMUs 
12 and 15), has impacted the southwestern edge of the BRAC parcel. The portion of the 
BRAC parcel impacted by contamination from SWMUs 12 and 15 has been classified as 
CERFA disqualified. 

The potential for impact to the BRAC parcel associated with the SWMU 35 Wastewater 
Spreading Area along the western edge of the Administration Area was also investigated. No 
evidence of impact to the BRAC parcel from SWMU 35 operations was observed or obtained 
during the CERFA investigation. 

Documented releases of contamination potentially impacting the BRAC parcel from off-post 
sources along the perimeter of the subject property were not observed or otherwise 
determined to be likely based on interviews, file searches, and a windshield survey of this 
portion of the BRAC boundary. Therefore, no parcels are disqualified based on this criterion 
presented above. 
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4.3 CERFA QUALIFIED PARCELS 

Military installations frequently contain issues which the USAEC believes fall outside of the ^ß 
provisions of CERFA. For example, while a release of lead-based paint onto the ground may 
be a CERCLA concern, the application of lead-based paint to a building surface is generally 
not. However, lead-based paint applied to buildings may represent a safety hazard to young 
children. Similarly, other substances or materials commonly applied to or found in buildings 
(for example, radon and asbestos) may not be explicitly regulated under CERCLA, but may 
require a notice to potential transferees and lessees that they exist. 

USAEC has sought to balance the statutory requirements of CERFA with the law's intent to 
identify uncontaminated property to the public which can be expeditiously reused. Notice has 
been provided for those parcels which appear to be uncontaminated under the definition 
provided in CERFA, but which may contain environmental, hazard, or safety issues. Buildings 
which contain ACM, lead-based paint, or naturally occurring radon fall into this category and 
are identified as "CERFA parcels with qualifiers" in this CERFA report. Parcels which contain 
stored (not in use) equipment which contain oils with PCBs at concentrations greater than 50 
parts per million (ppm), stored low level radionuclide-containing equipment such as dials and 
weapon site posts, and UXO are also designated "CERFA parcels with qualifiers." 

CERFA parcels with qualifiers are presented on Map 5-1. Several relatively small CERFA 
parcels with qualifiers were delineated in both the Maintenance and Supply Area and the 
Administration Area of the BRAC parcel. One acre grid cells within the BRAC parcel were 
designated as CERFA qualified only if known and suspected disqualifies were completely 
absent throughout the entire 1 acre area of the grid cell, and activities occurring on adjacent ^^ 
properties either currently or in the past, have not threatened these areas where only known ^fc 
or suspected qualifiers are present. The vast majority of the CERFA parcels with qualifiers in ^^ 
the TEAD-N BRAC parcel were designated as qualified due to the existence of known or 
possible ACM and possible lead-based paint. 

4.3.1 Asbestos 

Asbestos information was obtained from a TEAD-N asbestos survey conducted in 1991 by 
Pickering Environmental Consultants, Inc. (Pickering, 1991). Any BRAC structure in which 
any asbestos was detected at any concentration (including results reported only as "assumed 
positive") was designated as qualified due to asbestos. The asbestos survey concentrated on 
structures occupied at the time of the survey, therefore many structures in the BRAC parcel 
were not included. The date of the building construction was used to determine the probability 
of the presence of ACM in structures for which no asbestos survey information was available. 
Any such structure constructed before 1985 was designated as possible ACM. Structures 
constructed in 1985 or after were assumed to be free of ACM. 

4.3.2 Radon 

A limited radon survey was conducted by the TEAD-N Safety Office. As was the case with 
asbestos, the radon survey emphasized structures which were occupied at the time it was 
conducted. Radon was not detected in any structures during the survey at concentrations in 
excess of the 4 picocuries per liter air action level established by the EPA. Based on the 
results of the limited radon survey and the absence of basements in all BRAC parcel 
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structures, radon was not used as a qualifier. The one exception was Building 611, which is 
the only structure within the BRAC parcel that has a basement; therefore Building 611 was 
designated as possibly containing radon in the absence of specific survey information. 

4.3.3 Radionuclides 

Buildings 117 and 659 are the only structures in the BRAC parcel where radionuclides were 
confirmed to be present during the CERFA investigation. Storage of small radioactive sources 
for use by the Safety Office occurs in Building 117. Licensed storage of radionuclides in 
SWMU 18, located in Building 659, occurs in approved containers in a secured room. Due to 
current radionuclide storage at both Buildings 117 and 659, these areas were designated as 
qualified. 

Based on a review of radioactive material usage files for TEAD prepared by the Army 
Environmental Health Laboratory and the Army Environmental Hygiene Agency, and 
information presented in the TEAD Installation Assessment (USATHAMA, 1979), potential 
storage of low level radionuclide-containing equipment occurred in several structures 
throughout the Maintenance and Supply Area and the DRMO in the past. Despite the fact 
that none of these locations currently store radioactive materials, these Maintenance and 
Supply Area structures and the entire DRMO have been designated as qualified for possible 
radionuclides in the absence of a formal radiological survey (which is scheduled for the near 
future) at these locations. 

No additional structures, storage lots, or other areas within the BRAC parcel were confirmed 
or suspected to contain radionuclides during the CERFA investigation. However, former 
drummed radioactive waste storage was documented to have occurred in drums in the vicinity 
of OSL 707, at SWMU 9, located in the northeastern portion of the Maintenance and Supply 
Area of the BRAC parcel (REI, 1994a). Radioactive waste storage no longer occurs at SWMU 
9, and radiological surveys conducted after the waste was removed did not indicate the 
presence of radionuclides at concentrations in excess of background levels. However, in the 
absence of information regarding procedures implemented to conduct these radiological 
surveys, this SWMU has been designated as qualified for possible radionuclides. 

4.3.4 Polvchlorinated Biphenyls 

As per CERFA guidance, a variety of factors must be considered to classify areas within the 
BRAC parcel which contain PCBs. PCBs in transformers which are in use and are not leaking 
do not prohibit an area from being designated as a CERFA parcel. PCBs are considered a 
qualifier where storage of PCB-contaminated and/or PCB transformers occurs, if PCB 
concentrations are in excess of the 50 ppm Federal and State regulatory threshold. PCBs are 
only considered a disqualifier if past or present releases of PCBs have occurred at any 
concentration. Once contamination from a disqualifier has occurred, removal and/or 
remediation of the hazard in a parcel does not permit the removal of the disqualified 
designation. 

During the CERFA investigation, the 1993 Annual PCB/PCB-Contaminated Transformer Audit 
Inspection was used to determine the status of transformers within the BRAC parcel which 
contained PCBs. None of the transformers from which PCBs were released, as identified 
during the 1993 Audit Inspection, were located in the BRAC parcel. Individual spill reports 
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and Spill Incident Summary printouts also did not indicate that recent releases of PCBs not 
already addressed as SWMUs have occurred in the TEAD-N BRAC parcel. 

SWMUs 17, 31, 32, 33, and 53 (soils outside of Buildings 659 and 679) were also evaluated 
during the CERFA investigation, as PCBs were reported present at each of these sites 
previously (REI, 1994a). 

Transformers stored at SWMU 33, a Toxic Substances Control Act-permitted storage facility 
for transformers located in Building 659, contain PCBs in excess of 50 ppm; as such, this 
building was classified as CERFA qualified with respect to PCBs. No documented releases of 
PCBs have been reported associated with this storage facility. 

SWMU 31, the Former Transformer Boxing Area located in OSL 680, is a former PCB storage 
site where storage of PCBs no longer occurs. No reported spills or visual evidence of PCB 
releases are associated with SWMU 31. However, in the absence of analytical data 
confirming that PCBs are not present in SWMU 31 soils, OSL 680 has been designated 
CERFA disqualified due to possible PCBs. 

The remaining sites in BRAC at which PCBs were present in the past (SWMUs 17, 32, and 
53) are classified as disqualified, as documented releases of PCBs have occurred at these 
locations. 

4.3.5 Lead-Based Paint 

In the absence of any lead-based paint survey data, construction date was the sole indicator 
of the probability of such material. Specifically, the presence of lead-based paint in any 
structure built before 1978 was noted as a possible qualifier; however, for any structure built in 
1978 or later, lead-based paint was assumed not to be present. 

4.3.6 Unexploded Ordnance 

Based on the nature of the administrative and vehicle and equipment remanufacturing 
activities which are presently performed in the BRAC parcel, and limited information regarding 
past usage of this area, UXO are not expected to be present. No evidence of UXO was 
observed during the site visits. Scrap metal from disassembled ordnance is present at the 
DRMO; however, this material is not classified as UXO, since it is completely inert. 

4.4 CERFA PARCELS 

CERFA parcels are presented on Map 5-1. As anticipated, only a small section of the 
Maintenance and Supply Area portion of the BRAC parcel and a relatively larger portion of the 
Administration Area of the BRAC parcel were designated as CERFA parcels during the 
investigation. One acre grid cells within the BRAC parcel were designated as a CERFA 
parcel only if known and suspected disqualifiers and/or qualifiers were completely absent 
throughout the entire 1 acre area of the grid cell, and activities occurring on adjacent 
properties, either currently or in the past, have not threatened these areas with contamination. 

4.5 CERFA EXCLUDED PARCELS 

CERFA excluded parcels are presented on Map 5-1. No CERFA excluded parcels exist 
entirely within the TEAD-N BRAC parcel. A long linear strip of CERFA excluded property 
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partially bisects the eastern half of the portion of the BRAC parcel located in the Maintenance 
and Supply Area, however. This excluded area contains a railroad spur that will be necessary 
to conduct operations in retained portions of the TEAD-N installation. The remainder of the 
TEAD-N installation not encompassed by the 1,684 acre BRAC parcel is also considered 
CERFA excluded. The following areas are included in this residual enclave to be retained by 
the Army: 

♦ TEAD-N Ammunition Storage Areas 

♦ Building 1 TEAD Headquarters, including the Directorate of Engineering and 
Housing and the Directorate of Logistics support facilities 
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5.0 CERFA PARCELIZATION SUMMARY 

After concluding the review of investigation documents, regulatory records, personnel 
interviews, and visual inspections, AGEISS identified parcels on the installation as CERFA 
parcels, CERFA parcels with qualifiers, CERFA disqualified parcels, or CERFA excluded 
parcels in accordance with the definitions in Section 1.2 of this report. The parcels are 
delineated on a map of the BRAC portion of the installation using a one acre square grid for 
boundary definition. The entire 1-acre grid square is colored or shaded to indicate the 
applicable parcel category based on the history of storage or release for any portion of that 
square. Parcels are labelled according to a system outlined in Section 1.2 of this report to 
indicate the applicable parcel category and the contaminating circumstances. Parcel labels 
are connected to the respective parcel boundaries by a line or are located within the parcel 
boundaries. 

The Army chose a 1-acre grid system to aid in the presentation of data gathered during the 
CERFA report investigation, and to facilitate use of the document by reuse groups and others. 
The 1-acre grid provided a consistent method to report and locate environmental or other 
concerns. In the many cases where the concerns are much smaller than 1 acre, the grid 
system simplifies the depiction of the concern. 

Additionally, the 1-acre grid size was chosen as a generally redevelopable parcel size for 
either industrial or residential uses. However, the grid does not drive reuse or restrict it. 
Reuse decisions should be made irrespective of the grid. 

Where CERFA disqualified parcels and CERFA parcels with qualifiers have coincided, the 
overlapped area has been designated CERFA disqualified. Labels for any such overlapped 
parcels also indicate the presence of the qualifying hazards. CERFA excluded parcels have 
been excluded from this investigation of contaminant locations and therefore have no 
overlapping CERFA disqualified parcels or CERFA parcels with qualifiers. A complete list of 
structures within each CERFA parcel and the qualifiers and disqualifies associated with each 
structure is included in Table 5-1, as the scale of Map 5-1 prohibits this level of detail. 

AGEISS' investigation and subsequent parcelization of the TEAD-N BRAC parcel determined 
that approximately 577 acres of the facility fall within the CERFA parcel category. The 
CERFA parcels are located predominantly in the eastern portion of the Maintenance and 
Supply Area of the BRAC parcel and throughout much of the Administration Area of the BRAC 
parcel. Approximately 47 acres of the facility are categorized as CERFA parcels with 
qualifiers. Approximately 1,060 acres constitute the CERFA disqualified portion of the BRAC 
parcel. The remainder of the TEAD-N facility is designated CERFA excluded, as it will be 
retained by the Army. 

In determining the applicable parcel categories for the installation property, AGEISS observed 
the following guidance provided by the USAEC for specific circumstances: 

In the absence of specific survey or sampling results, buildings constructed 
prior to 1978 are assumed to contain lead-based paint. A similar assumption is 
made for asbestos in buildings constructed prior to 1985, if additional data is 
unavailable. 
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♦ Storage of petroleum products, petroleum derivatives and CERCLA-regulated 
hazardous substances prevent an area from becoming a CERFA parcel as long 
as that storage is for 1 year or greater. The quantity of substances stored is 
not relevant to determining the applicable parcel category. However, if the 
operation requiring such substances is in the immediate area, and the storage 
is in limited quantities for immediate use, the area is not precluded from being a 
CERFA parcel. 

♦ Non-leaking equipment containing less than 50 ppm PCBs does not preclude 
an area from becoming a CERFA parcel. Non-leaking, out-of-service 
equipment with greater than 50 ppm PCBs will place an area in the CERFA 
parcel with qualifier category. An area is designated CERFA disqualified if 
there is a known release containing PCBs at any concentration. 

♦ Areas where there are transport systems or process equipment which handle 
hazardous material or petroleum products and upon which there have been no 
release, storage, or disposal are categorized as CERFA parcels. 

♦ Ordnance disposal locations are designated CERFA disqualified. This does not 
include ordnance impact areas which are designated CERFA parcels with 
qualifier. 

♦ Routine pesticide and herbicide application in accordance with manufacturer's 
directions or the presence of chlorofluorocarbons and halon in operational 
systems do not preclude an area from becoming a CERFA parcel. 

♦ Coal storage piles and railroad tracks do not alone preclude an area from 
becoming a CERFA parcel. 

5.1 CERFA PARCEL DESIGNATION MAP 

Map 5-1 presents the categorization of the TEAD-N BRAC parcel according to the criteria for 
parcel identification under CERFA. Twenty-three parcels were delineated in the TEAD-N 
BRAC parcel during the CERFA investigation. A total of seven CERFA disqualified parcels 
were identified; three of which are located in the Maintenance and Supply Area (1D, 2D, and 
3D), and four of which are in the Administration Area (4D through 7D). Ten CERFA qualified 
parcels were identified; six of which are located in the Maintenance and Supply Area (8Q 
through 13Q), and four of which are in the Administration Area (14Q through 17Q). The 
remaining six parcels were classified as CERFA parcels; two of which are located in the 
Maintenance and Supply Area (18Q and 19Q), and four of which are in the Administration 
Area (20P and 23P). Table 5-1 provides details regarding specific qualifiers and disqualifiers 
for each building, OSL, or other feature in the 23 designated parcels presented on Map 5-1. 
Appendix C contains a database printout, arranged by building and OSL number, of all 
disqualifiers and qualifiers used to generate Map 5-1. 

5.2 TRACT MAP 

The property boundaries and all property transfers including prior ownership information is 
shown in Figure 5-1. 

5.3 SUMMARY CERFA MAP 

Figure 5-2 summarizes the breakdown of the TEAD-N BRAC parcel according to the criteria 
for parcel identification under CERFA. 

AEC_TEP\D01\FLTEXT.CER nNAL 

Rev. 09/30/94; 2:12pm 61 



CO 

D) 
CO 
0. 

•a 
o 15 s 3.2 

l?i 
o Em 
s o 
SI 
*' 

gJ3 •>:«)& 
■g w w *"_ CO 
£ < u) »- -o ^ 
E J "W of a T 

«-•-Sis 

.ill 
III 

.2 
■o Ü 

SI 
!i o o 
a. "5 

,2 

2 

I 
;1 

HI (X -* 01 

£f  31 

TB       C 

2 ■« .B> 9 » 

Ulla! ,£ S 0 P s ir tL tr<J)w 

o 
.2 <_» £ tr co 
I"? 8 
?.«:. 
'S 2.CC ft» 
ill 
335.2 

£ 

O) 

i § °> 

CD 
E 

» a 

EC 3 

Q Ü 

■a 
o. 

■o 
CD 
CO 
CO 

o 
S 

o a. 
■D c 
CO 
a 

3 

S 

o 

a 
U 

C 
o 
CO 
u 

<•= 
*3 
C 
0) 

^5 
u 
ra 

Q. 

10 

JQ 
n 
I- 

w 
c. 
o ■ 

m 

2 
■5 m 

•B 
a. 

3 
■9 

0 
2 

8. 

a 

2 

I 
a 

D 
C 

TJ 
3 ffi 

.a 

8. 
■o 
§ 
to" 
S 

a 

I & 
Q 

5 » 

si" 
|J 

*■* 
c 

1 

P-.     =5 

O 
0) in 
CO 
01 c 

CD 

5     « 

* 

fc.   s co s 
■g 
a 

8" 

"8 

•9 
'S 
si 
a 
w 
«1 

8. 

1 
•> 
CO 

2 

a 
a 
0 
z 
B 
CO 

s. 
1 
i» 
o 
CO 

s 

< 
z 
c 

a 
•8 

3 
15* 
o 
0) 
c 

XcT 

I 
Q. 

I 
O 

|£Ü 

•» 0 w g s 

§115* 
—   g   C   1»   «I 

•£ S £ "2 * 

1"2 1-8 

<icjii 
Ti 1 a life •3    ffl   '^  5S" 

gitf 
88.8B 

8 
(0 
a c 

1 
S 

1 

IT 

s 8 £ & a < 

ft 
1 = 2 co 

CM a 
to -   . 
2 »-co 
o «0 K- 
< UJ f- 

s £"- co < 10 

<o" 

II) 

co"2 
-■o 

■• 9 

il 
S5 

if 
el 

a 
j> a 
(0 

£ 
0 
0 
o> a a. 
«1 a 
0 
£ tr 
§ Ul 

0 
s U) 
p m > < a t a. ct 
CO UJ *« 0 

-1 E 

1 g y=isi *~  .. u 0 * 

5 S8 
ili 
t- 0 > 
U UJ a z <C£ 

62 



CO 

o 
N 
O 
en 
n 
Q. 

•a o 
15 5 3 .S 
W a 5 

o EUi 

* 

3       a 

0 n a w ¥ 

8 tS 8 o fe. 

§■5 « go. 
15 s I £ 
0 S •> J8CC 
1 £ goO. 

c 
o 
n 

a 

u 
1. 
CD a 

U) 

N 5 « 
55 "_.E 
e »'S °z s 

£ S 42 UÄ 

ill   I 
^58-§S 

< .S ' J= « 

S885? 

2 « St. 
E|S£- 
2 • « 5 

111* 

CO „Q 

: ■= w n<   O   0) 

• 1 S Ö 

.8-8.8 

CM 
O 
(0 

|5 
3 
m 

ill 
« « 'S «»• a .0 SI 

.-S 3 » 
8 2=e 

8M 
ffi "D .c a 

05 

111 
955 

< 
z 
C 

a 

1 

2 a. 

S 
3 

EC 
111 
O 

< 

e z 

oc 
HI 
Ü 

Ü > 
LLI a 

63 



CO 

o 
w 
o 
O) 
CO 
a 

•a 
at 

' S 3g „ 

o iiu •a 5 r 

£ 

e 
o a. 

2 
3! 
CO a 

CO 

1 
a 
-8 

hi] 
.$•§.2 

ifpl 

jQ 

s. 
1 
s 

E •> •> «. A 
■o a -o « 

a    E .. «s £ 2 5 c ~ 

8. 
£ n 
Ü 

c 
o 
CO o 

o 

"3 

CO a 

to 
o 

«TTJ 8 .sl i 
CO    . = 

Pi ■§5| 

ot>.S 

«9 
CO 

2l.s 
2 c — c «25* 

■g «     CM 

8s|i » Q «,  a 

E    .£• 

Mil 
e -c •> g m » S £ 

J 5 a-8 

•_-o 

l*f 

sis 
8 J|. 

Ill 
:*; 

o.a. 

■ «o5 
> o rr 

»is,? 
I life? 

um 
co«s|c£U 

S 8-«V 
8.1-6 3 

Pll 
11hl 
Ulli 

CO 
a • 
.5 2 

8.C 

3J_ 

III 
ell 

< z c 

a z 

9 

1 a. 

EC 
111 
Ü 

3 

cc 
._        IU 

I     If 
« 

o z 

S§ 
ü >• 
LU  O 

64 



o 

O 
at 
CO 
D. 

"a o 
55 o 

5 

s g 
T5 
3 
a •> 
Q 
To 
s 

8. 
a 
Ü 

C 
o 
n 
o 

c 
a> 

u 
CO 
a 

in 
.2 
Si 

© = «5 
ä m   " 
55 " £ 

O 2 

0.5 

111(3 
III ^ UJ   a 

.3 <^ 

E 2 

B £ 

■? 
•so 

S 8c 
•S-cx 
CO   .    «t 

■9 «cp 
cp 5*. 

i   I ?= 
■5Q 

CO 
3 
i= 
o 

2 
si 1 

g.   ■§ 

is.  -& XI Q.      igCL 
a CC 

e-o 

;= 5 

"8 
to 

.9 

«0 n 
2. 

5   2 
'5 
o> 

1ft It 111  i I ill 

«58 

i 

c 2 5. 

DC r»>. 
t if "■"^     *i       co a 

0 
X 

<D 
OI 
C 
'S 
ISS 
3 

CD 

©   <0   n 

• 2=0 
c c 

,?81 
°-.f E 

5 • 
■a s9 
jP   CO 

si CO ^ 

Si 

CO 
CM 
CD 

O  fli 
c ■= 

c 
a 
Ob 

-'S 

1« 
2 2 
E- 
52 
I'S 
2.8. 

=9 a 

&$ 

CO 

gp jö 

ffi 

II 
js « 

« « 

■gel 
• J| 

Sl{ 
i «1 

'S co a a. 

f ES:? 

..■5*0. 
■S-'Str 

s|2 
|?.x 
•839. 

2 
.0 • 
co Q 
co -w 

8-.E 

ij ■S i 8I 
a 

■81 
- «a 

l& 

-I 
A    0> 

?!   II  lt!ii liill X     M     O     IT      ' 

O) 
CM 

<P 
CO 
a c 
is 
'5 
CD 

si 

»*& 

.2,   »■■* 

3 
C 
O 

*til 
o 

? 
CO 
a 

M 
? a 

•>   52   —L 

co Ex 

.£ -o S8- 
2 «5 P-_ 

*fli 
■*i 8 0 
'?8Sc S - 28 SJä 

-   Q.J   «0 

x    m 
CO _ 

^ix 

0-18 8 
S S J 
5J5 

■gag 

.-5 5" 

? 
co 
a c 
'S 

CD 
.Sco 
o < 

- "Ä 5j a. 

3 j » 
-X _   * tS   C8 

81{l| 
i 11 'S 5 

~J 8 
"a-S8 8 

1 " < 1 S : > a. 1 

35_ 

ell 

< 
z 

1 
co 

£ 
"5 
o 
2 a. 

ct 
£      DC 
glli 

q 

S     m 
I    g 

1     -JE 1 n % t 

Ü > 

< x • 

65 



T- 

o 
IA 
<D 
O) 
ra 

Q. 

e 
'S 
(0 

c 
o 

5« 
15 

i 

a 
3 
o 
Jf g 
3 
o- 
<0 

8. 
S r 
» g. 

2 a 
3* 
» — 

3 * 

1.8 
ca co 

E ° 
•g « c v. 

'S ffl 

!§ 

n sf f a. 

Q «I 

• 1ST 

•9^0 
0»   c EC 
».2 < 
2=S55 
£ 

8.ST 

8, a 
'S 
Ü 

C 
o 
ra u 

c 
o 

'S u u 
ra 
Q. 

U) 
© 

.« 

N £• 
55 "„.£ 

o z 2 

l5| 

»5i 
>< 
.3 55 

D  » I 
C       "" 
'S 

f. la 
(0  g.E 

.. ü o 
0> 

£ ? 

sa 

5 a 

8R 

c 

■9 
"8 

•g 

2 
3 
-8 
CO 

a 
a 
X 

* 
3 
2 
A 

8. 
XI 
g 
« 
8 

0 
2 a n 

2 

a a. 
5? 

z c 

go 

55_ 
5 ST 

IN 
ell 

9 
25 
£ 
0> 

£ 
o 
ft a a. 
» « 
9 
£ cc 
c UJ o Ü 

1 in 
m > < 

y 6 
Q. DC « UJ «* Ü 

-J F 

1 
£ SfcN 

T™     . _ 
a a ga> 
* SIS 
IÜ 

£3. 
H o > 
U uj 3 
z < CC 

66 



(0 

o 
ID 
<B 
D) n 

Q. 

■a o 
"■5 S 

I'M 
1 = 
5 

UJ 

2 

< z 
C 

Sä m<V 

2.S 

Ja 

•>  _ a» 

< s. 

g   4>   «I   u 

Si 5  n  * Ä 
* Ölt     ST 

If i.- 
i-2 5? 

o 
O) 

a 
O 

c 
,o 

CO u 
us 
c 
a) 

"3 
u >. 
CO a. 

o z Js 
N e R 
to   ..£ 

Pi 

a> 

CO 
o 

s 

•J f* u. 

^ a •» to 
8 S3 8 
CM ■='§ CM 
a » K D c »   Q. c 
5 S F S 
3 

CD B& 
3 

CD 

.a 

o 

I a 

1     & 
g a. 

S 
•S   fcg 

DC 
UJ 
Ü 

is 
i 
UJ 
Ü 
=! £ < S- 
Is 

o z 
o > 
< DC 

67 



to 

o 

<D 
Dl n 

Q. 

■a o 
^ S 

IP 
V 

c 
o 
a 
u 

c 

» 
n a 

to 

.Q 

.2 

e 
"S 
3 
"3 
X 

UJ 

sr 
5 

< 
z 
EL 

8. s a 
Ü 

«.-■DO .81« 

35* 

o 
2 a a. 

1 
S. 
if 
<= H> * s 
E s 
3   M 
O   «1 

T.i 

p 
X ° o-O 
pE 
co a 
33 
= «5 
O  <o 

'S "8 
<S   C9 

1 S'3 'S ■§ °- 

-» i 
CO 3 ^ 

^   (0 — 
■8 g • 1 °-S 
2 s'l 
8,8 & 

CO     . 

£ Q. 

w 0. 

fa I 
c » E 
S-ga s « •> 
° «i «• 

•III 
g o 2 

5 "81« 

-II r- "O   5 CC 

«(0 fit 
8~ •« 
.£ 2 -o tt 

15 SS 
CD CO  «SO. 

si (0    Q. 

3 s 
IS i i 
o n 

• s 
ii 
§ E 
CO  & 
c ~ 

I 
3 
.2 

Q. 

■g 

® "3 
c 3 

■"on. 

fe'lg 
fag 
g> n CO 

■B a«v a ?Q 

if 2  CL 

«1 

0 
E 
3 
Ü 
•8 

o &. 

8 • 

I* 
|5 

'  2 
8* 
3  I 

P 
S'g 
.2 E 

'S 8. 

14 
& x 

e «j*& o s 
CM 

g Q. 

3 a 

• oc 

•» o. 

B 
£ 

8. J8* 
CO 

£ § 
co 

55_ 

■   a- c 

a 
3 
A 
«i 

£ 
o 
% 
CO a 
n a 
a 
£ oc 
c UJ o o 

1 in 
m > < 

W H a CC 
CO UJ «* Ü 

-J F 

1 g y=N 
*™ * *. 

ä Si * 
ÜJ 

BJ3i 
i- o > 
O UJ o 
z < CC 

68 



CO 

**- 
o 
00 
o 
O) TO 
Q. 

■a o 
3 .O 
(0 

11« 5 iui 

«I ■o 
< 

,0 
"5 3 
s 

UJ 

O 

hT 
0 
C 

75 
3 a 

3 
er 
M 
Q 

TB 

1 a 
Ü 

C 
o 

S3 TO 
O 

(C 

C 
0 

fl> 
Ü 
TO 
a 

in 
o 

.TO 

w   ..£ 

Hoi 

o 
CO 

Eg 
J CO 

Jill 
gig 
§§■ Son 
£<§8 

< 
■o 

c 
eg 
E 
3 
* 

ja. 
& s. 

E 

m 
1 
■n 
3 
C 
.2 

1 
M 
10 

«2 
a 
& < 
8 e 
o 

CO 

CL,     .S 

(D 
O 
O) 
& 

I 
cs 
a 
0 
Z a 
m a 

3 

2    s o 
c 
•5 

& s 

35 

^1? sei 

1 
'5 

£ 
0 
S z 

q 
o < 
2 t£ co 

<?.2l- 
15 2.0C 
ffr 
i:s 
0 .■£ a 
< CO Q. 

a. 
fif 

x> 5. 
» a. 
o or. a. a. 

EC 
CD 
0 
£ 
'S 
a & < _ 

8 
3 

CO 

a 
3 c 
Id c 
S c 
■5 
2 
0 
£ 
o 
c o 
'€ o a. 

3 
I « 
3 

0 s 
«5 
«a 

8. 
? a 

8. 

1 
3 tr 

■o 
§ 

8 2 
It    • 1! I ll 

a. 
of 

a? 
2" 
a. • 
o 
CM 

2 a 

o 

I 
Q. 

£ 
s 

cr 
UJ o 

£       U) 

i a. 

5. 

o z 

o 

fi-8 

o > 
< EC 

69 



CO 

o 
0) 
o 
D) n 

Q. 

«if 
"als? 
o 
•a 

1 
I™ 

£ 

3 
o 

<e 

To 
3 

Q 

CO 
Ü 
IS 

c 

■» 

n 
Q. 

N   g   « 
55 ".E 

° 2 2 's a 3 
J3< ™ 

"22  . 

1st 
CCS £ 

s    a * c 
8   .1 ? 1 

§   III 

i 
E 
.£ 

I 
a. 
E 

|8 

I* 
!i 
Is 

8. 

I 

■D 
§ 

S ra < 

•i §■ 
2 ä 

55 

8 
to 

& 

CM 

.. U) 
C (0 

UJ      E .. 

OC      T5 o 
<      O EC 

»     ?? c •» £ ~ Oil)   w * 

IS** e<  .,5 
E*'" 

< 
Z c 

S g Z Ctl 

c 

1 
3 

I 
s 
.5 

* «S- a> 
a .C CC «0        c       fc 

I   |af   •=   p   3   ||   ff a   |||   ?s 

1 
i 
E 

I    Iff    I   ji    8    p    Ip   111 
° s. 

II 
^S 
a.« 

■* 5 x> Q. 
8 "o 

s 
CD 

CO 
OL 

CO < 

19 
a 
X 

8 
OI 
c 

CO 

CO 

CO 

CO 

a 
«A 
a 
•o 
Ä 
8 

& 
3 

'5 -i 

c £ 
«• 5 *i 

ir » 'S 
« .E 

Sä 

Q. 

Ö 
n 
S 
O) 

2 
CO 
a 

1 
* 
1 
& 
3 
IS 
a 
a 
c 
a 
a 
Z 

B> 
O 

CO 

s 

CO 
3 
SB 
o 
a c 

■■s 
a 

8 

8 3   I 
2Ü   m 

CO 

to 

CO 

£     CO 

2    s 
8 

coi" 
8« 

CO 
3 

5 

? 

xfi. 

CO 

■6 
a 
.2 
a 
Z 
a 
to a 

2 
8 

1 
2 

£ 

(0 

I 
o 

■D 

§ 

j CO 

Si   di 

S     CO 

2 

CO 
IS   co 
CO 

4 

I 
3 
ja 

o 
a. 

a 
W 

CO 
■o 
g 
8 

a 

s 
■9 
■o 

a 
2 
a 
a 

s 
CD 

2 
S 

1 
-8 

S 
IS 
O 
a c 

S.   co 

zfi. 

1 a. 

ti   CD 

D Q 
C -   - 

E a 
■I & << 

CM 

m     o" 2 
2     " 
u       W5 
<    UJ S 

.. CT 
C »- 

,0 

S 
£ 

o 

I 
a. 

• 
£     a. 
gui u 
-2     u> S     m 

i   § °-    ix 
CO QJ 

■a    o 
£     -IE 

M! 
s  Si' 4 II 
£ o >' O ui s 
z    < tr 

70 



o 
o 

o 
O) 
(0 
Q. 

•a e 
'S 
z 
CO 

'S ' 
o 
s 

I' 

er • 
Q 
■* •a c 
£ o a. 

I 
3 

CO o 

C 
0) 

n a. 

to 
a 
Si 

N   E   R 
35 *£ 

o 2 S 

J5| 

& 
s 
I 

4 .a 
3 

« 

S   >&. 

1 le f! 
ii 
=18. 
»•g 

••=> a 
3 «f  •    © xiÄ  *"• .. jg Si-    CD o I 
a. c 
2 
£ 

£ 

ill 
-85. ä 

1 
o 
£ 
■a 

st 

8.S. 
■*§T 

Sz 

1 

5 £* 

0. 
fif 

fa? 
E$£ 
9l& 

zcsr 
§■«8 

■5 l.tt «to 
$05 (£ 

■a 

n 
Ö 

1 

is o       UJ 
<       UJ 

s 

ii 
Q. 

Q. 

o. 
o 
u> 

< 
Z 
c 

i 
£ 
O 

*    tr 
Siu u 

JE     S> 

i   £ °-   tr «      UJ 
'■ä    ° 
=    -j £ <•       < Q. 

O  > 
< IX 

o 

71 



CO •a 
-1 
< 

o CO           CD «i © »2 Z 
o 

cs 
D) 
CO 

'S s = .2 
55 -S 5 
IP 
o Em 

I 
'5 
cr 

<2 

C    CO   CO 

O UJ "-^ 

■8 5 *- 

go.    - *■ 

'S ill ^ 

• *■* |2£ 

OUI -1 
'S UJ v 

SO.  cj 

c 

0. 
3a • s Hu iz*2 

8"! £££. < Z OC £ ° P £££. 

8 
S 
> 

UJ 

"o 

O h_ ». km 

.2 < ^ 

.c EC co 

0 >%cc 

a eg 

£      8 Z 
3 
a 

2 

u 
£ 

£     -8 8 
3        £  3 

£     -8 f» 
3        £ 3 

s 
<cot£ 

s   IS 
•s       So 

I 
CO 24 S     1 2 S      |2 

3 

S is CO < 
CO   — 

51 •8       fifi 
4?    «58 5  Is 

0 

"5 •O c 
1 
2 

CO 

3 
0 g ■2 "4 ■fi 

CO 

c 
o 

"5 

1 
O 

S. 
E 
0 

CO 
co 

LU 

1 
.c 
CO 

JO 

¥ 
8. 
CO 

E 
3 

■2 ^. 
Sir 
isr 

it 

8 1 is 

3 

I      f 
I       * 
*       1 1       - 

CM 

CD 

s 
00 

s 
e 

0 a. 
•a s 
«0 

3 
m 

1 
CO 
ID 
3 
'Si 

o 
IS 
"5 

a. 
s 
01 

.■a ST 
CO ü 

8? 
f..I s     i 

S s. 
3 
o 

IB 

0 

£ 
■3 
•c 

Q. 

e 
m 

ö 
■a 
S 

2 ■" 1        8. 

i    1 S' 
0 

s 
CO 

§ 
a 
3 

0 < 
c 

0. 

3 
8- 

■8 0..2 <9 

s 
CO 

1 

3 
e 
£ 

co" 

8 
Q 

33 
e 

1 

■0 

c 
CD 

c 
.2 
0 
% 

ui 

g 
£ 

cr 
m 
a 
£ 

« 
S < 
c 
0 'a 
E 
to 
'S 
1 
3 

§ 
CO 
ja 

3 
CO 

1 
a 

'co 
CO 

2. 

Ü 
'S 
£ 
■E 
co 
3 
(9 
« c 
0 

'£) 
«0 z 
f 
s 
=3 

J3 
'5 
CO 

2. 
■O 

§ 
CO 

CO 

0 .a 
CO 

0 
a 
3 '» 
CO 

8. 

C/J 

? 
<o 
a> 

? 
CO 

fe" 
<9 
CO 
CO 

O 
c 

H5 
'5 a pa

in
t (

Q
-A

(P
)/L

(P
))

. 

B
ui

ld
in

gs
 S

-6
99

: 
D

et
ec

te
d 

as
 

ST 

? 

s 
CD 

CO 
a 
CO 
3 

£ 
& 
1 
c 
|2 
"8 
3 
0 

DC 

■§ 

£ 

s 
CD 

8 
CD 
Jl 
a 
3 
e 

CM 
in 
00 

ST 
5" 
Q? 

g. 
c 

1 
CO 

1 
i 

& * "8 
a 
Z 
s 

1 3 
TB 
3 1 1 CO 

£ a 
O 10 

cr 
CO s § "5 

O 0 0 O 1 

c 
o 
CO 

tu 
iff 

c 
0) 

Lo
ca

tio
n,

 S
iz

e,
 

A
R

E
E
 N

o.
, 

an
d 

M
ap

 C
oo

rd
in

at
es

 

A
dm

in
is

tr
at

io
n 

A
re

a 

7 
A

cr
es

 

C
ol

um
n:
 

48
 

R
ow

: 
23

 

s 
I 
CO         0 
le   < < <    .- 

co" 

0 
»■» 

CO  fl) 
UJ S 
UJ -a 

< s 

3 
.. in 

li M
ai

nt
en

an
ce

 a
nd

 
S

up
pl

y 
A

re
a 

20
 A

cr
es

 

A
R

E
E
 1

0 

C
ol

um
n:
 

33
 

R
ow

: 
81

 

M
ai

nt
en

an
ce

 a
nd

 
Su

pp
ly

 A
re

a 

13
 A

cr
es

 

A
R

E
E
 1

0 

C
ol

um
n:
 

29
 

R
ow

: 
89

 

a 

1 
• 

£     "J 5     o 

S     m 

i S °-    it 
co       UJ ■u 

CO o g 
a. 

ST 
I     JE 
I     It 

Q. 

1 
m 

z 
TB 
2 
CO a 

5 
6? 
of 
Q. a. 

ST 
6? 

Q. 

< 

N
O

TE
: 

A
n 

ac
ro

n 

A
E

C
_T

E
P

\D
01

\F
 

R
ev

. 0
9/

30
/9

4;
 2

: 

1 

Q 
<o 

0 s 8 

72 



<0 
1— 

"o 
CN 

a 
at 
n 
0. 

n 
u 

c 
o 

£ 
ra 
Q. 

in 
£ 
.o 
.«o 

O LU -i 

to  ^. 

O UJ -i 

■> ° 
0 111 ^i 

U
on

al
 S

ti
 

em
ed

ia
th

 
E

ff
or

ts
 

1<£ 
12 -§ 

H3 111 »- 

g£-s 

'■5 UJ T- 

i 0. "8 

'■S}"T 

£21- |zi- |zh E Z H 

T3 8^1 i^ s I'ilS 8 t • < CC £ 42. CCSA CC ,2 42* DC £ Ä 

s 
s 
■o 
> 

£ 

1    *8 |     €2 2      -8 g £     * 8 
UJ 

o 3    II 
B>          0   3 0       5 £ 
to      £ w 

3    £1 
1  Is co       .6  *° 

3    £1 
1 is 

3    |l 
1   Is 

3   58 <   5s 5   38 42    38 

ST 
5? <T 
Q. 
5f ? 
O. g. 

e C s 
o 
"5 s 

I 
"8 

"3 
Q. 

"O a 

c 
•a 
a 

c 
'3 a 

o 

o 

• 
IS 

« 

« 

s i 
0 

■0 

8       $ 

•0 
3 

1 
'S 
S 
o 

X> *» 
8. 

JO 
*» 
to 

2. 
1     s 
-       I 

<D 

XI 
'« 
10 

«5 ■0 ■g g.    i 8. 

3 

8" 
s 

§ 
n 
0 

(A 

a 

J3 
CO 
a> 

-Q « 

1    1 

!    1 
■0 

g » 
0) 
0 ^ CO a XI 

•B 2 1 a 
C 

CO 
a         £ 
Z         S Z 

£ £ 2 «0                 f? n 

£ 
0) N * 
? 5? CO 

at 
Ä       0) S 6T 

0) CO CO 3-    m u> 9" 
a 0 0 !?•     0 D 5. 
c c c a.      c C QL 

|5 'S v 5f    S I < 
3 m CO 1 s   1 3 ffi a 

£• 
8. •0 

0 
■0 
0 S ■O a 

0 IC IC IB IC & 1= s: a 's a "5 O 
o 3 3 3 3 

O O a O 

«-o| ■O ■O ■0 ■O 

s g « 5 g g g 

Lo
ca

tio
n,

 £
 

A
R

E
E
 N

o.
, 

M
ap

 C
oo

rd
i 

i§            8 IS             8 gg        g 8 S c 8 13 
«8 <                     O         .. ■* O <                   0        .. (0 

it |   SI   IK 
S <                 0       .. CM 

5Z.      •      *"      c •*■ 
5 -g-     8     uj      E .. S >     8     111      E t. Jt   1   B    SK 3§-    <     tr     "«5 5 

5t3     -     <     3cc 
•go:   .»    "J    5 £ s =      <      EC      Zb 
SO)       «      <      OCC 

eg      9      UJ      J £ 
Hg      <      tt      ^ 0 :«    -   <   3 a 

o 
Z 6? 6T a 

m 
a. 

6T 
< 

ST 

i 
5" 
< 

5 
< 

O 0 0 a 
0 ^» CM CO 
V- 

< 
z 

a 
2 
J3 

a 
£     cc 
SUJ 

q 

o.    cc 
•>        UJ 

■s     ° 
=     ->E 
c     < S- I 11 

Ojf 

2! 
o > 
< OC 

3 

O 

73 



CO 

o 

o 
O) 
«I 
Q. 

10 S 3 .2 
55 Sg 
IP 
•si,u 

< 

c 
o 
n 
u 

c 

© 
u 
la 
« 
Q. 

in 

§co 
UJ  _ 

£ < ~-   . 
1<2? 

5- 
3 

CO 
< 

a u li 
is 
» #- 

Is 

Q. 

0- 

1 ST 
g <f 
CO 
a o 

■V 

TS g 
^ CO 

a 

ja •8 

8. 
a 
CO 
a 

i 
£ 

8 

Ji. 

o 

I 
a 
U 

.Si « 

° z 2 

3S* 

CO 
T— 

0) m 
u> » 
1- 

CO 
o .0 c c 

■o ■D 
3 3 

EU m 

1 
■3 
«X 
a 

g :&Z£ 

SO) 

5 uj S 
■Sa S 
£ < w   . a ^ o> s- 

8ui S| 
1*5.2 

*    1 
I     H 

a 
3 
O 

o 

I .«> <» 
£ -       2 c a      o 

■B 2     < 
<< CM 

0. 

ST 

■ 

a 
o 

tr < 

m 
.. CO 
C  CM 

E .. 

O QC 

a. 

ö 
c 
a 
Q. 

2 

JS 

£ 
S 
CM 

O 

s 
CM 

TO I 
5 
3 
o 

S 
.2 « 
c  «0 u 

■B 2 < < < * 

.. U) 
C CM 

Is 

a. 

Ö 
to 

c 
a 
a. 
•a 
$ 
id 

* 

Z 

■8 
a 
• 
Z 
B 
w 

£ 

■6 
if 
> 

I 
a 

a. 

a 
< 

1 o 

■o I a 
3 
O 

CO 
'c 
1   O 

2 
o 

=.      < 

Cft 

■g 
ca 
o *~ 
CO 

UJ 
UJ tr < 

8 
.. CO 
c »- 
e .. 
= i 
8& 

a. 
? 

1 

o 
co 

74 

r 
3 

2 
4 

1 

< 
Z 
E 

0. 

a. 

ö 

■9 
s 
JS 

'8 
8, 

2 
2 
JS 
J3 

£ 

«0 
3 
o 

o> 

g ■g 
a 
0 s 

.. CO 
c »- 

c 2 UJ ^ , 
E S 0 UJ 3   t 
•n 2 < tx 3£ < < ^- < 

a. 

Q? 

1 

0 
• 
ST 
O. 

S3 
0 
£ EC 

5 UJ 
O 

1? T" 

■0 00 > < 
f g 
a. cc 
CO UJ ** U 

-i E 

1 f* 5 it CM **"     . - 
0 
eg B5 
Jf sis 
LJJ 

y cS 

O 0 > 
tu S 

Z <cc 



CD 

"^ o 
*r 
o 
01 n 

■a 
o 
^ S 
(0 « 

!l. 

■ 
3 o- 
•9 

Q 
"3 
s 
c £ 
o a. 

I 
IB u 

CO u 
IB 

O 

» 
Ü 
k n 
a 

in 

.«0 

CO    ..£ 

° 2 2 

"5 
ST 

0 
g z 

.2        5 
X       iS 

< _ 

■o 
g 
8 g 
o< 
J8 •&• 

1 = 5 co 

S 
u 

SI 

3 

o- 
a 

EC 
• 
g 
Z 

c 

1 

g 

|U I 
log 

.a 
■o e 
§1 

ll 
"B.3 

! 
CC ,2 

_• UI •> 

& c £ 

*!8 . o a. 

8 Eg 
111 
!*.! 
= S 5 CO   v>   ac 

||8 
lit 
Is 

•5 8 3 8il ill 
Z ^  5 

< _ 
ctg 
Si 

•a 
g 
S g 

n 
2 co 

S 
4c 
? 

8 

li 

a 
O) 

1 
cr 
£ 
a 
g 

1 
S 

g 
CO 
*P c 

1« 
at 5     £ S a 

II     III 
■9-8   IS« 

•of 

uj S 

<_ u. ■« 
DC fi 
ui a 
Ott 

g 
*     s I 

A      to 

c 
E * 

Ö 

c CM 

h 

a. 
8 

_i < 

o 
a 

S. 

g 
cc 
UI u 

1   3 

i o 
a 

I 

g 
CC 
UI 
o 
-J E 
< a- 
ü>c\i 

ii 
n° 
ui S <cc 

75 



< 
2 

(0 
■3 

o 
a 

"3 S E 
in 2-S - ?' 1 
o 
n 

1|5 
oEiu 
•a   S 

3 
O 

DC 

'3 

(2 
0. 1" 

< 

• 
s 
z 

9 
S 
Z 

8 s  ■? g     "2 
S 1     § n % i    S •» § 
2 C         «1 g .2 ?    •> g .2 
"> 1     "ES •■R ■o £ 1     "ES ■a ■D 2 
u 
«^ 
o 

§ 
3 

•S      o .2 

■s      »a 

8 «s Mi 
si 
P ff eg 
a. 3 

1      11 
i fl III 

51 
o 18 
'S- 3 

£ i   23 111 £? i   31 M     ^     ™ Is* £? 

I I 
3 £ > > 
•5 O 7i •3 
z ü ■; Z O L: 

EC & CC .2 

e 
_- UJ  «i 

S c £ 
3_ |g^ ss# 

75 x o"! 1 ,5'S * 
u -- 3 g _- 3 ß 
1* o 
A Hi 

ago. 

ill 
IE ■8 • 8 ■8 • 8 

^   O   Q. .   O   Q. a 
3 
o 8    ~ 

2 s 1 
8Z .§ 

■§ 8>z 8 sf 
7i III 

1*1 
3   w    S • s 2 

111 

111 
3 

8" 
a 
■s « 8.§ 3  co  o S|8 
e 1** **t o 

Q. 
x: <D j- 

8 if 
Hi 

1 i 2 

.•Sei 
Jll 111 

Z o » i-SS 
• 

£• 
z 
fl o 

(0 

<_ < _ 
£2 I 

U UJ to o a. ÖÄ 
"o 
• 

a. 
«r TO 8 
N   £   IB 

c 
o 
a 
u 
IB 
C 

35 ".s 

3s| 

c o 

'S          3 
1           o 
•1 i    < 

3 

Is 
<5<S 

g 
1 
«              9 
1           o 
■18** 

5 
.. 0) 

ii 
• 
£ 
g 

tx 
UJ 
Ü 

i 
9 a. 

.2 
cr 
UJ 2 

© 2 ü 
J E 

CO o I i* Q. z g ibtVi 

^ a 
o a 83 i 

in £ 5 &§ 
9 a. a. tli P,l 
n 
a CM SI 1- 

O uj S 1— z <cc 
76 



o 
(0 

CO 
QL 

CO u 

o 

u 
I» 
CO a 

to 

.2 
Si 

■» a> 
^ s 3   0 
5^5 I 
I'M 

3 
cr 

o EU £ 
33   S 

ltt 
g < z 

8 s   "? g i   § •> i 
2 
"> 

£           CO 

I     "Eg 
g .S 

12 •i     S» 8    s g -S 
"8 
• 
S 
3 
o 
(0 

1     II 
x     iiS-8 

S.3 g 
.£ ? « 

III 
o c 

II O   (0 
Q. 3 

§ 
3 > 
22 2 Ü  ■-• 

OC ,2 

e .2 tu 
w 
3 «8* 
8 *« 1 tu - 8 i 
O 

ago. 

Iff 
B ■5*8 . o o. 
3 

• z e v>        «2 
o •1 8,3 «f 2 Eg 

"5 311 
a s •> 3 

g" 1-6 
5 f i § 
33 §l§ 
e 

c2 

•8=5 Ä> 
« *■& 
s 8 s q a  M 

8il S S c 

Z^ 5 

f 

1 a 
<_ 
u. ^ 
DC  g 

Ü in a 
oe. 

•-■a! N    S   « 
55 " £ g 

Lo
ca

tio
n,

 
A

R
E

E
 N

o.
 

M
ap

 C
oo

rd
 

I 
.2            •> 

■§ S     < < <     «>- 

CO 
CM 

.. *■ 
c «- 

ll 
o' 
z 
• JJ 
■ a. 

Q. 

CM 

< z c 

8.    ■» 
»     p 

8 8»| 
SE S 
2 « "3 

£220 

2   iob(. 

««11 
ooo££ 

ZOCCO^       of 
lilII£jZO 

_J _       CO 
(0 3       U O oa. o. 

O) 

(0 

5 

LU 
CC 

8! 

77 



Q. 
O 

t_ 
k. 

k_ 

O 
TJ V k_ VI 

E C "O O 111 
3 k. m 

3 O o — 
Z OD ffl c 

k- 
o 

O 
o 

"5 
o < £ 

in 
o 

Ld 

a. 

UJ 
O h- 1— m 

0) 

o 
£ 

c < 

o 

CO 
kO 

CD 

LO 

O 
in 

oo 
kD £ 

o 

•*- • 
O 3 

© o 

'*- s 

o -t 
T5 a. 
C O 

_J 0- 

c 
o 
D 
C 

'en 
m 
Q 

78 



in 
a. © 

o o -o 
u-g « 

£ S £ 
Wffl- 

§•5*5 
°-£ Irt OCL 

en 
cn 
4) 

c 
o 

C 
o 
3V cn 

_C 

£ 
L- 

c 
ID 
en 
< m rn m 

O 

d 
CD CO Ü 

X < 

< m en o^ . <J 

*4- 
to 

03 
Ü 
C 

0} 

ü 
4} 

ü 
43 

o 
a: 

4> T7 

o 
F F 

>. 
Ll. 

Ü d c _j _j J 
o 

D C 
C 
n 4) 

M Ul LÜ 2 ^ 
ID 

£ 

O 

L- 
V 
C 

o 
■*-> 

t_ 
43 »*- 
CO 
C 
o \_ 

ID 

E 
o 
X 

"O 
c 
o 

en 

O 
c 
tt) 
en 
< 
(A 

-3C 
t_ 
o 
5 

o 

■o 
c 
o 

cn 
rn 

o 

C 
a 

en 
m 

O 

T3 
c 
o 

c* 
m 

< 

C 
D 

co 
o 

« 

0) 
45 

£ 
D 
-3 

CO 
L_ 

4) 

'5. 
co 

co 
k_ 
4) 

'CL 

O 

'> 
o 

c 
D 

-*^ 
O 
o 

O 

o 
o 

o 

£ 
o 
X 
c 
o 

CO 

k- 
■3 

o > 
o 
to 

-C 

"co 

o 

C 
o 

cn 
cn 
4) 

O 

"O 
C 
o 

c 
o 

CD 

C 
D 

c 
o 
L_ 

CO 

■D 
c 
o 

0} 

cn 
o 
X 

T3 
C 
D 

_c 

< < Ü 

4) 

CL 
CO 
4> 

"c5 
o 
3 

o 
3 

Ö 

< 
5 
O 

ID 

O 
_l o en 

4) 

"C 

4> 
CL 4) 

CD 
iTi 

"O 

o 
5 

X X < o 
2 3 < "n r> c 

C 
n 

4> 
CL 

O 
L_ 

c 
"(0 

o 
(D 

L_ 

ID 4) 

4) 
cn 

O 

CO 
4) 

F 

O 
ü 
c 
o 

C 
o 

O fc < 

4) 

43 
£ 
o 

k CO 
4) 

£ O 
4) 

'c 
O 
c 
D 

4> CD 

o 
4} 

o 
Li. 

_i a. o 4) 4) 0> a) 4) 0) o C3 
5 

c c 
X b_ a CL o_ O -3 u. Ü u_ i =: Lu z X ■$■ ■a- -3 < (/) < CO 10 ^ 

c 
o 

o m o < < CO CD X _l 

c 
m (Tl o ,  M- lO CO r- 00 m o o *- ro 

■* 
CD r- I 

00 CN 

ü "cö CD O ro K) ■5T •"3- T f <3- <r ^r M- LD LO LT) cn LO 
LO Lt) CO 

L_ 
i— D 

u a> 

o 
^3 

10 
13 

(0 o 
5 
Q. 
D 
£ 
4> 
O .- Oil 

= «1 o 
O   4> = 
OT_S 
c o cn 

— 4> c 
43   ,-~ 

-C _   «3 

^-CJ» 
O ^- u- 

o 

?-£ 
° f- k- -o £ o 

o -o 
£-c 43   ^   t 
«3 o ■" 
O-^   « 
u o S 
43   t 
£ o « 

o— ^ 
*- o 

C   Ü 
o p X 

l|e 
43        = 
k_        •♦- 

c " «tu 

435- °   »   ^ c © o> 
'us      .- 

—  CO 
3 o 

43   j) 

o»ci 
Q. 
CL 4>9 
° -C ^ -M Ct 
co _ CO 

— "D 

t; Q. c 

h- CO o 



■o 
13 

0 

c 

t> 

o 
3 o 

& e 
LJ   O LU   O 
ÜO. üfl. 

p 
o 
0. 

LU 
Ü 

T3 
4) 

3 
Ü 

o 
o 

Q 

o o 
ID 

\—r 

ixi  a 

< tJ 
UJ 

79 



C 
o 

-*-> 
o 
c 
D> 

<N (A 
1 a> 

\r> Oi 

u ® 
3 o 
CT> o 

LL. D. 
s a 

X) 
u 
D 
Q. 
ID 

C 
V 
Ü 

c 

£ 
c 
o 
i_ 

■> c 
ÜJ 

£ 



6.0 REFERENCES 

ACE (U.S. Army Corps of Engineers). 1993, July. The Development and Implementation of a 
Hydrogeologie Flow Model for Application to a Pump and Treatment System, 
Tooele Army Depot, UT. 

Advanced Sciences, Inc. 1991, November. Final Tooele Army Depot - North Area Known 
Releases RCRA Facility Investigation - Phase I. 

DIRM (Directorate of Industrial Risk Management, Tooele Army Depot). 1993, June. Tooele 
Army Depot Environmental Compliance Assessment System Audit. 

EA (EA Engineering, Science, and Technology, Inc.). 1988a, February. Tooele Army Depot 
Preliminary Assessment/Site Investigation Draft Final Report, vol. I - North Area. 

EA. 1988b, December. Tooele Army Depot Preliminary Assessment/Site Investigation Final 
Report. 

Environmental Programs Branch. 1991, July. Tooele Army Depot Underground Storage Tank 
Inventory List. 

EPA (U.S. Environmental Protection Agency). 1982, January. Installation Assessment Tooele 
Army Depot (North Area), UT. TS-PIC-0066. 

ERI (Environmental Research, Inc.) 1993, December. Aerial Photographic Site Analysis, 
BRAC Parcel, Tooele Army Depot North, UT. 

JMM (James M. Montgomery Consulting Engineers Inc.). 1988, December. Final Ground- 
Water Quality Assessment Engineering Report for Tooele Army Depot, UT. 

JMM. 1989, April. Final Corrective Action Plan For Ground-Water Remediation for Tooele 
Army Depot, UT. 

MW (Montgomery Watson, Inc.). 1993, August. Final Phase I RCRA Facility Investigation 
Report Tooele Army Depot - North Area Suspected Releases SWMUs. 

NUS. 1987, August. Draft Interim RCRA Facility Assessment Tooele Army Depot. 

Pickering (Pickering Environmental Consultants, Inc.). 1991, February. Final Asbestos 
Survey Report for Tooele Army Depot, Tooele, UT 

REI (Rust Environment and Infrastructure). 1994a, February. Tooele Army Depot-North Area 
Final Remedial Investigation Report for Operable Units 4-10. 

REI. 1994b, August. Tooele Army Depot - North Area Final Draft RCRA Facilities 
Investigation Report Phase II Study of Known-Release SWMUs. 

Tooele Army Depot Office of the Facilities Engineer. 1991, April. Tooele Army Depot - Basic 
Information Maps. 

Tooele City Engineer's Office. 1983, April. Tooele City Zoning Map. 

Tooele County Department of Engineering. 1993, July. Tooele County Zoning Map - 
Grantsville Quadrangle. 

AEC_TEP\D01\FLTEXT.CER FINAL 
Rev. 09/30/94; 3:29pm 80 



Tooele County Department of Engineering. 1993, July. Tooele County Zoning Map - Tooele 
Quadrangle. 

Tooele County Department of Engineering. 1993, August. Tooele County Zoning Map - 
Stockton Quadrangle. 

U.S. Army Corps of Engineers. 1951, March. Tooele Army Depot, North Area - Real Estate 
Plates. 

USATHAMA (U.S. Army Toxic and Hazardous Materials Agency). 1979, December. 
Installation Assessment of Tooele Army Depot. 

Weston (Roy F. Weston, Inc.). 1990, December. Tooele Army Depot - North Area Remedial 
Investigation Final Remedial Investigation Report. 

• 

• 

AEC_TEP\D01\FLTEXT.CER ™AL 
Rev. 09/30/34; 3:30pm 81 



APPENDIX A 

HAZARDOUS MATERIALS INVENTORY AND USAGE REPORT 



HAZARDOUS MATERIALS INVENTORY REPORT 

A-1 



oooooooooo oooooooooo oooooooooo 
0jNj-Nt^f\JO>0(M(\J*- 
»-OONM>0        r-N- 

coror\i«--NOPjNoro>_-*o 
(Mrvjrvi^-r\ir\jT-(\jT-co 
rorororororoinforopj 

<mo<<cco<<<< 

inmmininmN.r^o*o* 
H-H-f-H-H-t— K-*-coeo 
_-U_L_,U_U-LL.30N0NO 
oooooo*—ooo 

fO ro O 
r». r>« «— 
ON>* ro 
«- CM s3- 
r\j eo oo 
N- in in 
o o o 
o o o 
o o o 

1-3- 
20« 
_~  Q.  % 
< E* 
Q. O s 

< IS« 
a. z 
0. <— I 
CO h- ■ 
*< I 

OH Q£ t 
UJ UJ 

3t! 
U -1 • 
< CQ . 
-J O ( 

o o -3- 
>0 «— >3- 
f^ON- __ 
ro N. ONN- 
ON o*«- ro 
r~ NO r\j no 
O *tf P» CO 
OOOO 
OOOO 
OOOO 

ro 

S3 
in m «- 

* oo*~ 
_ o«- 

00 CM CM 
-* m r*- 
in -3" O 
o m r\j 
«-00 
000 
000 
in *- -- 
T-00 
0 eo GO 

'«- N_/__ 

■<-uo 
>«- <N* 
»   1   -IT-        rsl 
■ sj a 1       o 
■r\j     eo 
vi^n     CM 

1     zm     «- 
:*o —> ro 
:ro     «-     co 
1-- -j z 
«- *-> 3 a < 

1*- a o ~ cj 
z -J 3 in 

111 u_ < 00 N- 
■ >-       tt N. CO 

aaroN 
tuuiujiijiijujzcfl^ro 
or oc cc a: D: O_ —• 
DDD3D3I-OUJ11J 
V) V) (/) U (A I/) K s} h t— 
 1   <   1   •— •— 
OOOOOOi-ore-c 
COCOCOCO<OCOCO_X_K-S 

LL.                    ZU-                            U-Z                                    U.ILU.U.U.U.U.U.U.ILU.U.ZILIL2           U.  U.  IX. 
»   Mi— —IISITM»—t—H-ISJMI— t— _j_irsJNJMMrsiiNjrsJMrsjrsirsirsJMrsjisirsi-_iMfsjrvi 

III 
0 
«c 

oo.oooao-aooa.o_aooooooooooooooooooooo 
0000000000000000000000000000000000 

a: 0000000000000000000000000000000000 
O 
1— 
CO 

0000000000000000000000000000000000 

ON^eo>to>0'*0(OOfyr\Jin-*cocooo<!'*>oo'jK)Osfo>1jNooNeo 
-0 *-0 *4-0      m PJ nj ro     -™     OJ r\j eo eo f\i co ro co 0 0 00 00 eo PJ 0 00 0          in -4- 

UJ 
z 

in               --«-              1-      intvi-*«-     mrorooryrO'Oro     *-          no 

UJ 

8 PJ          in                   >t     r*-in r-ro ro      0 PUN- 0 m -o oinN- in eo *o--              NO 0» 
u roNO*d-«-ON{oro«-in-3-«-inroONPJNOrorofOr-^wropJ'-NOv3-puinNO-<rcoror^ 
DC -stroOTNtfON>*a-pJrororNJin--rjrocjN3-N3-pd^s3-Lnr\jr\ipj^c^ < Ki<)N«-so^vOM'-*-NmmKiC)«rowfoMr-nnmmn'-roNinNi-MN 
CO <-s*r-<--r-r-rO0jT-a-T-T-»-<-<-va-»-^-«-<-«-<-r-»-«-*-T-«-T->J-*-rO«-*- 

z 
a. <<<<<<<<<<<<<ta<<<<u<<<au<<ucD<<<<<< 

oro^Mry>o<-rn<-^coco^<)incoinu^inin^oinininininininin^»d'h-N.ON 
HI omo**ooo>eoro(0'Ooowo>Hvti-HHHMi-i-t-Hi-HHi-somMt- 
CJ < 0\rO^~^-rO<—<OK)UJv--N-ls>>C0«~u-«—U-U-U-U.COU-U-U-U-U-U.U-U-3(\JONO^O 
u om-ooo*ON.K)Lnr\ioo«-*oocooooomoooooooo«-*-ooM 

r\io^^^ou^omr^r^o»co*ocoo^eoco»-NO-<rf\JPOroOsoo^^-co<-inoNino 

Os0^^ooKruh^>^«r^roioro^OHro<-ov^inruON.sfrnro^o^ONONt^^r^cois- 
*-*-**omN.inr\jcoco's3-sr*o o«-»-3- eo^-inh-f-t-rasrovo^nJ«—■ •- m *-■ eo ^ «- 
pjpjNöoopjQNeororococopj^pJCOcopjroNONa-pjcoeor^NoeopjPJpJu^ 

0000«-0000*-0000000000000000000000*--~ 
0000000000000000000000000000000000 
0000000000000000000000000000000000 

z ------N3-.»3---*d---mro*-*-«-«-*---«-«-'-*-«-*-«-----«-«---«-tn«— m in in 
co ooooeooooocoooooooooooooooomoooeooo---- 
z COC0COC0NOC000COC0^OC0C0C0C0COCOC0C0C0COCOCO0OCOCOh>COC0C0NOC0C0O^O> 

t-        Z               Z                            ZCOO>0^        'M-^2C0UN                            % 
to          Q.     «         3                  z»-»-inr-ß.^zi-p^vro     Ott 
0             •»                   0                   H.Bi(\i*-ffl«»-*-zO'-^     -Jrouj      0 
Z               UJ        UJ               CL        -*                     ^r-   1   stOKK^-aN-T-^lUr-D        UJ 
•—               >         C3               _E        NO        *OI-<-        *fr-m   1   a<£-*«-UEB10        a: 
1-          co     <         0     0     oco     uj-tfiro**     o-0'0«-<<-«*u 
<             UJ        -J             U       «*       <-3SU"C0i«*>-        OO   1   _l z «- <       IMIMrvJ 
O               =        U-                           «—        OKOOZQS^tNO-        stsfCDUJ   t    _l               OO 
u          0      3          uj          N.T-     «-«*-«-m^o:<OT-f\i        -eo ^     UJ 

<      5          >        -0        »NOOS   »Nwonaz     w^h-fo-i     0. co rvi 
-J                            _E               "—        {DrOUrOl/H-^OWO.« CD        ZZinO        >-«--- 
O               _E        «               >-        <NZ<               -J-        O*-        CO 1- < -Ö ■— --> rO CO        H- 
co          •-      cj          z      oe«- < —1 >■   *o E*-O   »»<ccm      <«-o        »coco 
oof                   UJ      a      co      < tt in 3 in fo tt tt a: 0 <-—1 0.      cc      a: z z 
tt         ,     h-        tt               >               UJ        CJ tt UJ t- Z Kl        UJ UJ UJ        T- —•        3UJOUJ<< 
UJ                            UJ               UJ        UJUJZU3        —        Z33t-UJ*--UUJO«~3UCJ 
<          z      3          a:      > z ^- —1      5ujzuiSoS'H>      z 1-—1^30 

UJ UJ        0             a.       — < 0 t- CJ O 3 3 3 O CJ CJ -J — O UJ — -I h- _l < >- >- 
0 >■ h- 0      CJ                   JKZ<<<JJJQ:<<COJUJI-ZUIZU—1<< 
-J < <-i          <          z      OOUJO—i—ICO<CDCD—j-JOOttto3>-—        -at at UJ 
O tt = O        _J               5                     I- U                  0                                                                         < O < 0. £L CQ _1 < 13 (3 3 Z                     «- <—            -    -CO        UJUlUJUJUJUJUJUlUJUJUJUJUJUJCLZrjCOC03 

< in«-     ocoin-j-j      ttttttttttcctttttttttttttttto:      ■— ro          -J 
Q; inh-tnttinro       e0OS-UJUJI-UJ33333333333333>-»-   •   OO 

-O CO F* CQ    ■   >*>J-*-KrMES:zaECOCOC/)COCOCOCOCOCrtCOCOCOCOlO<tt—J <- -J- UJ UJ 
h- N-T-CO       -OSK   i   Kt-<<»'-                     ii*iiiiiiiitt<i(itt < *->0r^EMC0O<OttZZ<ttOOOOOOOOOOOOOOQ.t-l-OO'-' 

0«-<-(>OinN-00<UUUJUJO.O.CACOCOCOCOCOCOCOCOCOCOCOCOCOCOCOH-333 £ 

00000000 
00000000 
00000000 

*- P*- rjomco^ 
^oro>oojroNO'd'r>d 
>Of\jN3-njcd(Mrooj 
«-roorororo'-ro 

<<<<CQ<UCQ 

•OS-eominininin 
COinMI-HI-HI- 
h-CO*-  Li_U.U_U.LL. 
co<-coooooo 

Kl O CO 

N. O -— 
co m ro 
C>Osf 

IM CO 
PJ PJ in 
OOO 
000 
OOO 

OOO 
00 CO CO 

insjr-in>j- 
N- h- o ro r^ 
o sr h* o o 
«- ro o CM -- 
PJ CO sO CO PJ 
r* in **N- r* 
00000 
00000 
00000 

O Q 
Z «— 

o >- *- 
D_ 
z o 
UJ z 
3= <C 

1 CO 
UJ 

ON NO Z 
r~r~ 3 
NffiO 
«-«* O- __ -r 
UJ 1 o 
CD CO CJ 
Zh* 
<-- O 
tt N- Z 
O-- --> 

I— —13 — 1— O UJ O 
WH-SEMZHJ CO t-t 
< u 
a. z 

U SE CO 

z zm 

-1 a. 
—      3 
CJ UJ o 

CJ 3 -I L 
< -J CQ t 
-»< O ( 

3 CO UJ UJ UJ Ul UJ 
UJ        0£ OC DC OCOi OC 
-lt-333333 
ozcocobocoboco 

oooooooooo inooooooooo 
PJOOOOOOOOO 

zzz  zzzzzzzzz 
NNNh-NNNNNNNNN 
OOOOOOOOOOOOO 
OOOOOOOOOOOOO 
OOOOOOOOOOOOO 
OOOOOOOOOOOOO 

00000000 
00000000 
00000000 

mNöomincONONO 
NOr-cororviNO-^rrvJM 

"-•d-infMCMCMCMMCMCM 
in     ro CM NO o LT\ in eo NO NO 
«-ocMsd-NocMeoropjNo^j-rMro 
■^■OPJ^-sa-cMPjnjcMfMrocMfM 
«-PN. ro o ON ro ro ro ro ro--ro ro 

CO    I    «- •- *- "«- NJ- T- T- T- «- r- -- «- T- 

00 m     PJ _ 
O PJ NO        PJ NO CM CM 
rN.pjNO«-PJ-d-CMN3- 
omoN-roONroro 
pj«-sa-ON--Na----- 

<<<<ffiU<Uffi< 
CMCONOininininininr- 
«-■<rrot-h->-t-h-i-ro 
inroini—h-H->-h-r--- 
C0--C0U.U.L-.U.U.U-ON 
rocoinooooooo 

<<<<<<<cou<uco< 
KtNincoeointntntntnintnh- 

-— 
'jrinN,j'N4"s4---LnN3'NO 

oropJONa-rorN-ooco 

soco^pjoocoNOcopjin 

000000000«- 
0000000000 
oooooooooo 

IC cococococor^-cocooN 

0>hvZfflN 
t-zt-Dvtn     0 
CM -» z 0«-     -J ro 

CJ 
Q. < Esf cj 2: m 

UJ      ao<ä<<Nt   ■ 
<CD>-        CJO-JZ--M 
_J Z < >-        vTCDUJ   1    O 

0: a. tt z      __:,_ m CM 
__;ocoa.<->cozzin-- 

*•    »    *< tt        < 1- CO 
cc tt tt a_ 0 —1 a.      z 

-j UJ UJ UJ UJ       -->       3 < 
333H-UJUUJOU 

t) 
z UUUJ"UI"J>- 
UJ <<<CD-IKZUJ< 
1— -J_l-JOOCfl_*>-tt 
CO a. 

UJUJLUUJUJUJUJUJCO 
UJ CCCCCCOCOCCCCCUL 
a.333333330 >- cocococococococo<4- 

NO  O 
OsS-l—rorOh-f-h-H-t-h-h--- 
OOOC0C0OOOOOOOO 

r\jONs3-co-s3-mv3-sd-^-t-m-j-NO 
romN-ro'-N-N-N-T-oroN-NQ 
oaoinmo^ONtMS-oow 
Of «-PJ-»*--<r-fM>_-ONPJ'-'«a' 
oopJcocorjpjcocoNocorjin 

0 <- OOOOOOOOOO-- 
OOOOOOOOOOOOO 
OOOOOOOOOOOOO 

CONOCOCOCOCOCOCOCON-COCOO 

t- 
«—       *— T- t- 3 *sT ro       0 
CO      CM CD z 0 «—       —1 ro 

LU *4-              •-   -^   —.    Q.    N-* N_f   UJ   «- > 
CO 

«-         ~-<jfc**(ja_co 
r>-        CD CO        UO-JZ«-N 
eo      ZN>-     N* co UJ 1  0 

§ NO          DC S- tt Z          N^ ^_ ^ oj 
«—      O «— o_ -- co z z in *- __ to h- <•-«•— ro 
>-           -JE    *< tt        <«- CO 
«c Q: tt 5 Q: et: 0-J CL     z tt 

h- tt UJ UJ Z UJ UJ          ■—         3 < 
033-- 3 t- LU CJ LU O U 

aOE3*->Zh--J 
UU03CJ-J — UJ---J>- LU 

JJJ<JOOW3>>O: 
a. 

«CLHtttttttttttttttttttt 
ttL033333333330 
00 J» NO 
z.ro 

COCOCOtO(OtOCOCOCOV)>7 

00000000000 
roincocococococococococo3 

<<<<<<<< 
«— ON *o PJ in eo in in 
m>oo«-H-Nri-i- 
-d-ONinint-mh-H- 
\t T O CO u. r- IL U. 
rorofN-roocooo 

o fN-ro 
in o co 
(N^   ON>» 
MOON 
O-r-r- 
h- O CM 
O   PJ|N- 
000 
000 
OOO 

*- O COT-PÜ 
-- s* s* in NO 

O ON rO ON M 
T- T- sj *— ON 
NO CM CO PJ N- 
T-h-mNo 
00000 
00000 
00000 

«£ 1X1 
CJ 

a z 
LU o 
tt CJ 

Z 3   • 
O  H--T- 

'   <£ tt z o 
O LU tt 
CJ O O 

CO ONO >» 
------ CM 
CD PJ CQ     - 
»d--->_- in 

N_;-- T-fN- 
CJ UJ 1 CO 
<N- OOO FN- 
-icozN»- 
CQ -- «C j- 

»NO    tt   fN-   L_ 
N_i--    O*-   ►- 

I z 

: Jttuiz 
■ — CJ 3 — CO 

CJ O E CO 
Z O U 3 O 
UJ <C <C —I -J 
t- -J _l< o 
CO 

UJ LU LU UJ 
uu tt tt 0: D: 
0-3333 
>- CO CO CO CO 

A-2 



z z z z z z U_ 

_l _J _J _J -J _J 1— -J -J -J 1    _J »- _i M rsj M rsj rsj rsj •    CO h-(— CO—J—It— —1 JH 1— H- m_tcjH-_j_Jco-jrsjo-co»— -JCO 
(SUUU u C_J O CD CD CD UJ 1   CDOCDOOOOOO UJ    1    J UJ 

CD < 
O_Q--JtDCDO.CDCDO.aa JUUHÜU J130 J JOÜJ 

o o o o o o o o o o < 1   OOOOOOOOO 
CD    ' 
<    .   O 0000000000000000000000000 

o o o o o O O O O O a: 1   OOOOOOOOO or   •  0 or 0000000000000000000000000 
o o o o o o o o o o 

om«-inoo 
O 

CO 

•OOOOOOOOO 

1 «-^oj«-coeocoeOs*>± 
O   •  O 
t—   1     • 
CO   t   0 

O 

co 

oooooooooooinooooooooooooo 

oinin-j1 ojojooooinoors.ojosLnooooo«-ooo«-oo 
r\j     m o 

1— 
UJ 
z 
UJ 

sO sO N* sO OJ CO 

IE
 

NE
T 18

0 

1- 
UJ 
z 
LU 
O 
O 

«- r-                            s3- s3-        T- O in           OJ      0           0           sj- tn 
«-                OJ      ro           OJ          sj sj- 

! OJ 0- >J>Or- «— «— 0 
0 1   CO S.     0 in in co so O    1   OJ sO -r- OJ CO        O TO mom     OJ     «-«-             in s3- 

;   «- oj in t> oj «- o «- OJ ru CJ •   CO m so m oj so >* m U    .    ts> CJ 1—ojoososossO'sOinrooj t-mmors-socoos«-s.mmsoco 
ms3-m«-«-omococor-.inoso i       O   O   V*   »*   N* «-strostvf C£ . m«~ oj NJ- PJ OJ oj m oj or > 0 or coosojojojojcomosojin 

'   NNN«- ro OJ ro «-mm < • mfs-roosrororo«-ro <   1    OJ «c «-o-rommojsooj«->3-Lnojmm«-msr«-mLnmoojojso 
.      «-«-s*   stf 

<— *~ *~ in r- «— CO 1 *-t> 
"■ ■*"■ — *■"" *- 

CO    1   «- CO ojoj«-«-«-«-oj«-«-moj T-«-T-r-*-OjT-Os_ns3-N0«-«-»O 

'<<<<<<<<< z 
a. !   <<<<C0CJ<U< 

Z    1 
0. I < 

z 
a. 

X 
<<<<<<<<<<<x<<<<<<<<<<<<< 

: so so m oj ,_ ro so in co 1 0 OJ N. co in Ln urv Ln N- 1 0 «-ooooincoom»-«- coxco«-xmoojrs-mcofs-«-tn 
!  <-t-MMintom OJ co UJ 1   \D «- Mstt-HI-Hm LU    ■   sO UJ o-oo:o;o:ojinosocOLnsoxocoxO'sooj«-mmojc»>* 

CO (MM CO «-^s: Os O CD 1  Nminwi-KHh-'- CD    1   OJ CD cocooooco(s-T-osm'sT-nxr*s._n xmojsors-m«-ojzm 
;    33MMMO'ON(\J < 1   zcocOt-u.u.u.u.0. <   1   CO < inos>->->-coujojs3-somoJxrN.osxojcos3'soms3-o<< 
, inmfowMMSeos CJ • *4-ro «- CO 0 0 0 0 0 0 1 «- CJ ojozzzLnojtnoo-m'stxoinxLn«-ojosmrs-osofs- 

| 
:    C0D>O>NO>mKNO. !     N-T- so co m 0 0 >o Ln • m m s3-                 O CO fs. s3- 0 co in so «J- «-       0 CO      «- O OJ -<t s3- so 

co rs_m OJ os so m *   CO «- 0 -st N* vt«- in so 1   OJ coco             in 00 co OJ co s3-in s3-vt in     00     fs-0 Is-so m co 1 soeor- CO Os O CO 1 rs-coosT-r>.«-osmso 1   sO t> Os            u- «- rs- co CO O «- rs-rs-rs.«-Os3-eoojo«-ojs3-ojrs- 
i in coN- «- co o o o ö- 1 Lnorom^-mrs-osco 1   sf sOsoooocoinosors-oosOs3'Ooos3-«-cOs3-oo«-mojo 
i  o «-NO OJO- «- o «- sO 1 0 «— sO N* OJ vT Os OJ s* 1   N- oo«-st\teoooo>ir>MsTOt-coost-- ro«-inoso«-os 
l so co co t> o so es m co 1  sO\orMCOCOcosocoin 1   O- ososooo_nsoors.osLnsoosojLn«-sooo«-ms3-sooooso 
!   «— «~ OJ OJ m r\j rj OJ in in in «d- N. 0 ■  in ojoj«-«-«-os«-zxososojxrs-o osorjcoojojoju.rsj«- 
ooooooooo 00000000«- 1  O 00               0 0 0 0 0 0 0 0 0 0 a 0 0 co 0 0 0 0 0 0 

;ooooooooo ■ ooooooooo.     ., 1  O 00 rs.-rs.rs- 00.0 000 
ooinininoooooo 

0 000 rs-ooojoooooo 
ooooooooo ooooooooo 1  0 ooooinoors-000000 

«— in in «*- z z 1 m z T—«—COCOCO«—«—«—*STS3-T— m«-«-«-cOLnmcOLnmm«-Lnm 
f o o o o o in «— T- o CO oinoooOLno«— to   1  CO CO 003ZJl__:OOOOOOC00003COCOat-COOsO«-CO 

oococococors-ososoo z CON-COCOCOCON-COOs z  1  so z COOOCOCOCOCOCOCOCOOOCOsOCOCOCOCOsOsOinOssON-COOssO 

-too CJ 3 o>zas 0       0. O CO <—       -- CO «- -J 1—                       •—              • 
2 0 1 •— in 8 «- 3 >* m O       < CO       3        CO <        -1 Z                             CJ        <_l 
-J        CD O-O- OJ 0«-       -J or in      0      UJ 0      UJ co :* UJ UJ _J               <     m u. 

1 _l   *..-, m oo or *-ü.v!^UJ UJ s3-       to CD UJ »^       Z 0 >- 0 0                      ro   ■ 
t- -1      or CJ               CJ     KE 1    LU CD E DS CkO        EstUZ 2              z co -J     a 

U2UIU _j r\j uauioo<<   • a   -    >• —. s**    _J < z —1 or UJ >•               •—          co 
"    wW2 h- «X «— CD CJ O _> Z fsj uk     < ar     CD UJ UJ UJ UJ h- —1               zyjz 

■   Q£H        *~ oj _J Z -J 0 Z        ** CO UJ O < CJ        C_<H2ZZ u >-3 tu CD     1—     0 or UJ < 
!  UJ < in t- i    UJ _ co T- < CD«- _J<     aoz — «i — CJ      00          z      co 0 E or 
■   DOS< o E <   * or z      s> i_ ro _j      to u_ -. z z or < t- u     UJ     <     or • <c h- 

OUCOQ Os < a.s^nOb-tmzz«- LU co a UJ       <ZUJH- -Z <LUZ        H-        <JZ 
CJ        SUIM z -z Z          H- < H-r <-• 1-     <c or z a -- CO — _J 1— LU         CJ        (J —• LU CJ 

; < h-rj Cx __f O —1 LU 0£ —• <   -< or      < to H- co 0 a <      zz_i UJ CO <        < _J        <        s-/ O        ■— 
JU.         K£Z>fl UJ co or or 0 -J 0. z Z CO tO        UI2K-"< z O a CJ z >-      UJ in          Uh 

< UJ UJ < — CO O Q in z —1 UJ UJ          •—          <                -st _z 0     0 -J UJ      to or >--J      H- a. z      orinujro~< 
: os o£ h- ac h- >- 0- z •— JDHUIUUJU              «sT m 1 J O sT O UJ O UJ UJ Z CD 5- _j CO h-               s3- Q   1    _l E 
'     UJUMM r\i ZCSU^ m ■— u H-. 0 •— > z 1—              in 0 ■ co CD UJ 0      or z or z h-O-OlU       i-i       — CO >- 0 
!    Q.O£ZO£>-»U- O -J 3= Z U CJ _J — UJ —" >-                <st Ln 1 to      or «- or 0 3      UJ 

O < UJ       UJ       O X CD 
UJEororzi       <ox«-ori-- 

f    O "— 3 O. t- 3 ■-< 0 HUJ2<ffl-Jr-I<               U 0 ■ -Luo.cja.uj      UJ — O  1  CJ 3 
!  a «at OT UJ CJ to I-UJJOOW3U             to to   1 JZOU3U-.UJ 

Ü«5aOWEr-Q 
UJ co co <      rsj      _J3—«-<< 

1         «.co «*oo*- O CD 0 _J »to 1-                                   0-               Q -J   ■   z 0  ■ -J z           1  UJ UJ         -jam         UJ 
QfKO« fs- O CO X < N. CO UJ UJ UJ UJ UJ to             z <    ■    UJ < 00     a     0 < z LU CJ -J -J Z UJ        3 U-        O -- Z Z 
UJ UJ in o Ch u. «o OQ in tu or or or or or M    1    CD Ln      a ofl     co u —1 <     fs- -J •— 0 0 — or      J      z co or O — 
Z Z   1     i i    LU Of C00_»--J:3-J-33O                •• or  ■  0 or N-O               U. «—     *       DT        >t>--IV)V)J-.2CQ-JO«<D:l- 
22UltLO.UJC3-th> CJ UJ •   >- z co co to to to -*           CJ UJ 1  or CJ   • LU D3NOOO   ■    O O» CO s3-   1 t->-oo<:~o      .«ceo      i-_>o 

Q.    i CO t— < t- —         1     1     1     1     1               to 1— <  1— to  1 t— rs.rs-«->s3-s3-r\isooj     rs.<ujororors^h-cDCD<orcozuj-j 
xzi-»-*--s-->>x a < 1     1 «r 0 0 0 0 0 Q         0 < 1  »-. 0 1 < «-«-0 0 0 osoin E 0  1 Dcjujuj-Jzor — or<c«Ci-J-c-n 
h-H-l-H-f-t->>3 3= E <^O.COtOtOCOt03               3= E   1   Z X   1 E %Or-T-T-rMNnno3<<<<<<<<m-ouuuuu 

Z z z z z z z u 
rsi t    isj rsi rsj rsJ rsJ 1  -j _J _J -J rsi ,   _j_j_j_i_i_i_i_jrsj_J-J_J-J-J-J_J_J_i—J—i _j-j_jMNrsjrsjrsjrsirsirsjrsJ—IN 
O UJ 

CD < 
i    O O O O O UJ 

a < 
■    CD CD CD CD O UJ 

CD < 
1    tpcaCDtDCDCDCDCDOCDCDCDCDCDCDCDCDCDCDCDCDCDCDOOOOOOOOOCDO 

o ■   o O O O O ■   OOOOO 1OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
o or ■ o o o o o tu ■OOOOO or 1OOOOOOOO^OOOOOOOOOOOOOOOOOOOOOOOOO 
o o 

Lfl 

i o o o o o 

i   PU •%*• OJ OJ OJ 

0 
to 

•   OOOOO 

t so co «— in 0 

0 

to 

■   OOOOOOO OOOOOOOOOOOOOOOOOOOOOOOOOOO 

st ■   O OJ sO in s* OJ O O sf )Lnojs3-ininLninoj«-Lnooc>Osso^cos*oojsoooins3- 
OJ 

UJ 

i   «-OJ «- «- 
f- 
UJ 
z 

, ,- «- »_rs- nj 
1 «-              r- 

UJ 
z 

OJ r«" 1                        T-          m OJ «- «-st      tn co s* so >o 0 r- OJ co     co 
0           CO Os «- tn «- 0 

o 
UJ 

8 >      o in m co 
UJ 

8 t       so 
1 00 m N- ro in 

UJ 

8 1   Osfs- s*soco oos 
sO 

«-     m Os so     0-     hs. ro s3-s3-so      m so 0 in in co so so co   _ 
PO U i so m ro so -J- 0 1 co omosso CJ 1 ososvtc>(>coosxtosmrs»oco^Os3-osmosojrs.cooso«-comojsOsd'moj«-so 
tM Of i   >*N(\Jt\IM or 1 m os ojro oj or 1 mm co ro m m m «-00s3-«-c>ms3-e0s3-mojmPv;c>s3-s3-s3-inojojojojms3-pusTT- 
m < i os ro ro ro < 1 ro ro m mm < 1 mroojmmromojosminroromsa-roomroco «-«-mos«-mmmm«-mm«-in __ CO , ^ ,-,-,- T— 

CO ,  v- Os «-«-*- CO 

< z 
Q. t    < CO CJ < CJ a. !   < < < CO < 

z 
Q. ■ <<<<<<<<<<<<«<<<«C<CO«S:<«I<:«X<<COCJ<CJOCO<< 

fs- 1 co in in in in 1   O sO N- sO in •   sOsOsQsOsOOsOsd-n joJcosoossoo^«-N-sOLnsoojsoeosOLnLninininininsof> 
m UJ 1    sf H(-h 1— UJ 1   sO 0 m Os h- UJ 1   Os Os O* t> O sO «~ OsPÜsOOJO*COO-OsOJ«-mOsOstns3-fMs3-m»-t->-t— l-t-H-COrs. 

CD 1    OHHI- 1— CD 1   h» «- Ln «- h- CD T-^|S-OJ OLf ir-«-«-inu.«-intnLn«-inojos>srmLnt— ^- 1— 1— 1— 1— t— ^ro- 
o < ■    T— U- u_ u_ LL. < 1   Z «— CO «— u-                       • < t-«-23\tr- ■soor«— mcjojs3-soco«— osmu»o«— co u-u. u-u-u--_ u. 0 3 
o CJ ■ CO 0 0 0 0 CJ 1   sT«0«-"00                     » u 1 >ososososo<stmmo ̂ Osojsoooo-inco«—soino«—ocoinooooooo«—«— 

in 1    CO (O OS £3 sO 1   N- OJ sO CO O                     t 1   O-ß«- mco(s*soojoc>>tojooju^ojLosooDocoLn(>coojmmosOsoms3-s3-«- 
so ■    ■_*■ ** s» <—■ in 1  CO «— O O- •—                   1 p  Os in SQ «-«- CO O sO sC )com«-ocoossocoor-»- COr-U^stiAsJstsfr-inrOsTr-« 
o 1 «— N- «— os ro »   N. «- Os O Os                     1 1    sttQN T-«- rs. is. os cc >rs-«— «— omoN-o>o*otncos4-osT-os.rs.|s_.T-osmors-coco 
CO 1 ro ** m |s- os 1 in OJ ro s* h-                1 1   N- OJ sS- OJ OJ LA -4- N- N -eosd-ojosojcooj«—m^s-m 

>s3-mrs-s3'COOs«-«-soors. 
Lnrs-s3-mojoss3-rors-osooo»- 

sj- ■   's* OJ •* Os OJ 1   O N- sO O Os                     1 1   <0«0**NKO^O*f «— K|stst--r- OJs3-OsOJOJ«— sOm 
in ■   CO CO CO sO CO 1   sO O OJ Os sO                     1 1   «- OJ sO Os t> sO CO «— ojcoojosoosOstx)cooJOscOs3-sa-Nocos3-njcooosoo3inrjinoj 
o 1 lAiAin^S 1   «— OJ OJ OJ -sT                       1 1   sO in sO OJ OJ «— «— sOCOsOOJOJ«— sOOJOJOJOJOJO «—insoui«—rs._nins3-rs-cors.saco 

1  00000 1 0 0 0 0 0                1 1   OOOOOOOOOOOOOOOOOOOt- 00000000000000 
o 1   00000 1  0 0 0 0 0                 1 1OOOOOOOOC )OOOOOOOOOOOOOOC_>OOOOOOOC_>OC3 
o 1 00000 1 0 0 0 0 0               • ■ ooooooooooooinoinooooo 00000000000000 

2 z z vl- LT i«-Ln«-oinOT-in«-*-inro«-_n«-«-«--«-«-«-«-«-«-'sTiri 
CO 1 0 0 0 in 0 CO ■ 0 0 0 0 in                ■ CO 1 ooooooooo«- .o«-oin«-meocooo«- oscocoooooo-nooooco 

o z 1   CO CO CO fs- CO z 1   CO CO CO CO O-                     ■ z ■   CO CO CO CO CO CO sO CO 0 <coosco>OOssososococoosrs.>osococococoeors-cocoTOcosa 

1   Os Z CO N- "   3 Q       Z N.                     1 f- 3 .      a              0 ~     z < OJ Os H- s-^ z CO N-        ^s,        0, 
1 «— z) -S3- m 1   0 >-      XKt                 1 tog m     >-         co CJ or     z so«-zi--3-srm     00 
1 OJ 0 *— -J 1  O w      —                     • mm UJ ü          3      —      — 0 CD OJ •— z 0 «-      -Jroro   » 
1      ■—   Q_    *__•   S_» UJ 1  or -J          ^                • 0 or - 1  0 J         0 -J a LU         r-<was/_.UJ<-'-UJ 
1         Evf UE 1  a. < sO H- tj                1 a a. s£ )«—«!<               Or-JCOsOH- OSO         Q.<EstU_i   1    CD> 
■   UJ 0 vfl «r ii •           a co <               ■ < sO CO                      O LU        O CO 3ZLU         !_0'0<<stvt'-' 

INJ 1    CD CJ O —J z 1 ►- >-«- 3 -J               1 CO h- *rts.        >-             >-Z-J*-3 »— 3 CD >•         CJ O -J Z s3- *— CO 

o 1    Z        sf CO UJ ■  z t— 0 or co                • —1 z OEt—       . z to «1 0 or -s:oz<>-     S3-O_UJS^.UJ 

1   < CD «~ 
1   OT z       _•_ 

1   1—1 to «—                              ■ or «-< -ICQOJ2C0          z   »or«- za<or<cD«—        »cocoz 
OJ (J— 1   <                • s^                     1 LU < UJ z )      UJ               < UJ UJ        • Lu E or a or z      _*; t- m m 0 

p   0 ■— CO z 1 a. 0 0 cj z               1 00 *- 0, CO - J _l —1 0             *z zoo ooocoa*->eozzmin< 
1             |-_  «t  i—r 1     »0 z < >-«                • < CO     * < _ 0 O               JO>-Z< CJ          co 1— -_c ■-» ^- m m 

co t     «0- ttf «r 1 or     < —J                   > or 3 or -1 UJ 0 or                O H- 3E < -J u.        -   •-   »«a: or      <*-«-» 
z 1    0* a* r-t  1 0_ t   UJ to to       —1                   1 O -J LU 2 :      1-- to      a z UJ      to      oj Oiuororororo-ja «5 
<         o 1    LU UJ        •— 

■     I  l-UIU UJ 
Ln t    Z —1         CD •->               •«*   t 

1 z or —J z CJ         fs- 1 
!     0 
1      0 

«—      z 
-J z 

or 0 0 UJ-J     -Oiu-     tDm 
ujuuja.or-i3cj          —1 z 

O CO LU UJ UJ LU       ■—       33fflO 
KODDr-UJUUlOOS« 

>-             -— ■    r* _-• ■?* 3- 1— ro 1 i_ UJ 1-1 •—. z         mi UJ LU H a. •- «UJ        UJO-J—l-JUJ — ^-0 —• aUJOOO—i>Zr- —I—1«— 3 
1    CJ —1 •—• UJ 1  ar t— ü t— UJ          «— 1 1    Z        UJ>ZX <- j to   •.>-- zu.<>-aot-z •—      orcjocj—J<—ILU«—>-J-JI.-- 

«I               CJ I     (f fO  _l  l~ CJ 1   h- to Z <C H-             u   1 1    UJ >- f— «<h a. - - zso to 0          =.>-■&*£ OCD*C<<C0—Jl— XUJ UJ< U. 
CC               CO 1  -inoma to ■        3 UJ 0 to            to   1 1   UJ < •- -J z »V )— L03UU-JI— t-ujO-J-JO         _J_)-JOOW)J3--?-   '      „ 

CO               X 
Pt _J 1       »-J h- CJ                      Oi —J 1  or or z O LU     * LU _j r- _J —1 --* >- LU       h-U«- 

«a; 1    UJ UJ UJ UJ UJ 3= < 1  N.       to       UJ            =C   1 < 1   CD CD 2 1          |s- LU > _ J                      < JO.        O CO        OO.     »Z UJUJUJUJUJUJUJ-U-LJ — -e: 
1  or or or or 
■   3332 

1 1/1 j     or or               < 0 OJ in z — 0 0. 0 -J      30—1 co      or ■   -coa.ororora.acKa-i----.1--' 
o             •• 0£ 3 or ■   CO LU H- UJ 3                ■■   1 or ■ 0 ro Ln «-OJCOOCOtOLUCJUJ-J<0;>-sOH-UJOt-mCJ333333333". »- 
-st               CJ UJ 1    CO CO to CO CO O UJ 1     "    E Z £ to               U   1 LU 1   sO Os fs-s3- s3-   1   »- ujO-J>-:E>-oro_= 1 z E 0 1    1   Huitflinviviinvimwu-; 

■            to 

§       fi 
■   n o n 0 /-» 

CO 
0 

1— < 1 < <: « — 1           to 1 
■   > z < or 0          0 • < iojs3-corom<ujzor — «<: = oui-o — -zi-<t-i_ii>i''''iu«. 

1 vrsofs-sj-s*  .  cjoujoorzt->-couj 1  <cce<<o — OOOOOpppoa.*- 
E 1    CO CO CO CO CO 3= £ ■   < UJ o_ O. CO             Z   1 Z rs»K < < <« ;coeouJUJZ<--iEaaaorcototococococotocnwvotovji« 

A-3 



oooooooooooo oooooooooooo oooooooooooo 
ooooorooooooin 

o rg NO r\i     o o     -j-     eo 

N«-OOOvO»-OM(\irON 
O ro *- ro ros3-«-fMfMro«-ro 
(\j*-r-,-,-fM«-*-T-*-rO«- 

<<£*)<<<<<<<<< 

mw-*Nt\i>jTOinomnx 
ooprororo*-ooo*-x 
oroN.(M*-*-*-s3-fNiroox 
NO<MinNoocooo*-roo x 

MI/1M 
fMCMO 
-J-O s* 
»*»oin 
UlNr- 
com<o 
OT-O 

o o o 
o o o 
in*- in 
oo o CO 
«o GO NO 

o*-*- 
00 Os* 
O fO «- 
*~ N- in 
si-h- o 
■<r CO ON 
CO X fM 
o o o 
o o o 
o in o 
no« 
Kl-J-O 
inooo 

rvj-s* in 
scoo 
co K in 
oo \o 
NMT- 
Noin 
COZN 
o o o o o o 
o o o 
s3- in *- 
oco o 
oo NO CO 

N- CO 
CMfO 
r-CO 
f- O X 
NOIA 
CO o o 
oro x 
>-o u 
in oo CJ 

lO OT _J Z 

o      toh- 
SO:<UJO 

in o -3 m 
~ CO    i sj- 
OS < < h-   i   CM 
<U1   ■   3 O O 

E0l-Q££0 I *- 
fi£ZUK£J> 
<UJUJ03I-.K 

UJ -1 X < t~ 

> -1 l-s3- Q 

- 3 o -« 
-1-53 

oooooooooooooooooooooo oooooooooooooooooooooo oooooooooooooooooooooo 
ooooooooooooooooooonjoo 

O OO^UM'I^OCOM«Oin        *- NO        "0 
o NO ro in *- co «-in in in NO m o »j-co NO sj-ro oo co m 
*- oo ro NO ro *-*-*-*-*-*-o o *-ro r\i ro *-ro ro r\j sjNocucoNorororororororofM*-rorororvJrofM*-r/N. 
rorvi*-roro*-«-*-*-*-*-*-*~«-*-*-*-*-*-*-rON— 

<<<<<<<<<<<<<<<<<<<C0<< 

coooKrofMfMroN.oooors-aooins3-oN-N-N- 
oin-JMrvioNMininininrüiinmi- o in tM ro ro 
NNeoninin«-oininmin(\iuminH(MA(\ir*«- 
Mur-i>ONOeot-neoo)cocoo«eocou.fvieooo*o* 
OfMinro«-ooorMooeococoo3cocoo«-coooo 

NO 00r- 
ro co ** 
O-N-CM 
1/M/lNf 
00 O 00 
O <0 O 
in«--* 
o o o 
o o o 
o o o 
*-*~rO 
O O 00 
00 00 NO 

o in *- 
NOWN 
ON*-NO 
N. ruin 
N-NO ry 
fO CÜ-00 
00 ON vj- 
O O O 
o o o 
ooo 

CM 
ON 

J° DTK 
iu tn 0> 
:* *- in 
< *- in 
£oeo 
UJ O 00 
to *- to 
< O OT 
CQ CO <sT 

ON ON 
ONtn"m 
in in in 
in co oo 
co co co 
ro co co 
to or or 
or in *- 
co«-*- 

NO O 
o» oo 
Nf o 
ro ro 
o o 

o o 
o o 
o o 

ON o 
o *- 
sj ON 
ON. 

os ro o« 
UTXNO 
in li- st 
CO o o 
co o o 
IflOO 
or*- «- 

> fM o in 
)*-oofs. 

in      N. ON in 
O        r- 00 vO 
in     *- N-NO 
NO       00 N- 00 
*~ O O CO -sf 
mm oro in"" 
rvimzcoo 
O CO O O *- 
o eo o oo- 

o eo o o o 
r- or «- ro in 
ONOO»- 
00 «— 00 00 ON 

CD — « 
< 3= 
or t— or «- 
o        1U <st 

iu : : co* 
- (M 

> 3 ' - ~ O E > 
-ID-       —I 
O E C» O 
_    O Z CO 
SUUJ 
00    s_i o o 
o U CO CJ O I 
>a- NO 3 co z i 
NNOUZOI 
%N<<CQI 

um- 
iu co or 
x o a 
u o 
■Ns.in uj 
-JNS>- 
UJ CO < 
Zl-Z 
< < o 
zoo: 
UJUZ 

a u 
u o   »co 
<— h- co or 
—i     or UJ 

to >- _J UJ CJ 
nofiiJZD 
O.UZ-Ü 
N- < < or UJ 

z o_ or 

z _iN-Jfcco 
o«- 

C ^ UJ    - 
: u or co 
j <   »o • 

—I (M CO        NN 
) CO        O CO O O 

I- >- 
< or 

: > o • — < 
cj or < or 

•-• H- in < 

Q CO I 
UJ CO I 
or < * 

: < < or UJ UJ i 
- H- r-< x x : 
:zzui<<< 
i UJ UJ —i z z : 
IUUUUJ1UL 

1 o 
• to < 
. — a 

O 3 
z cr 
uj < 

3 
to 
Ö h- 

N. a co co 
o »z z 
•- to «; < 
»vOUU 

CO *- 
H-NO >->• 
u < < 
3 UJ or or 
gz a a 

■— CO CO 
or or 
a a o o 
_-*»Nj 
O or i   t 

u- *-• a to t- 3 > ! 

oooooooooooooooooo oooooooooooooooooo oooooooooooooooooo 
oooooooooooooooooo 

K ro o     NOT-NOKO 
*- r\i r- sj-NOss-Nö-sTNOcosrocor-rovr 
oopNs3-v3-|NocoroONCOONros3-roT-ON*-ino 
r:r^ro*-s3-s3-%or*jNO*-fMin*-cMT-fM<Min 
(M(MC0T-t-r-st(M(M<-N—rO«-^-«-r-r-(\J 

<<< «t < U <<<<<< < <<<< 

j- o *- o sj- nj ro NO co ON O «- in in ro o o 
£; 2 *? "^ *o p ro co in o o in fM (M NO co o 
oo oo sj-T-«—K ro ON N-ON «—*d-CM f\J ON in CO 
inororo—irorooujOfMroo o sj- co co 
IM o ro ro «-ON ro in IM (M in ro o oor^-o 

ro »*NO 
CO CO s. 
t> ON (M 
NO NO CO 
O O t- 
ON ON CO 
fM f\J N— 
OOO 
OOO 
ooo 

ro NO o 
CO ro ON 
st sj in 
(M s3- ON 
ST ro ro 
IflNtO 
NfMO 
o o «- 
OOO 
ooo 

- T-r-^d-T- »* 
5 O O O 00 CO 
3 CO CO CO NO NO 

O O UJ CO 
ON a > fM 

c in   »—   » 
J -sT CO CO *-N» 
3     ro ujro 
9     »O =C* 
) ^ rs- o = 
C CJ*- < z 
J < 
-I Ü Q     • 

J CO U UJ o 
<C CO < 

• CO _l < w 
: co CD m   • 
e o   » i  to 

—i UJ or CJ 
) O CO UJ < 
)     < i-   »ro 
) < 00 < O (M 
J =     3 NO ro 
J CO CO       N-   i 
o (M   »in NO 

N      i <oro 
- O $d ■ Oin 
) N- CO NO   ■   O 
-N      •      NtNf       I 
■ r- ro o r\j ^3- 
:00-r-N— r- 

ON S3- CO 
>3- ro co 
N-S3-N- 
ON in in 
T-N-O 
fM NO NO 
KOT- 
oo o 
OOO 
OOO 

o N- ro in 
N— CO s3- s3- 
m co «- in 
00 ON ON N. 
S. O NO ON 
N— O *- fM 
N— Z NO fM 
O o o *- 
o o o o 
o o o o 

o o o o 
CO CO CO CO 

s3- rs-fMCO «- 
T- s3- rs-rs. o 
in in ro «- st 
co rs- T-ro o 
CM ON o o ro 
ro woo co 
NWU.21A 
*-«- oo o 
o o o o o 
o o o o o 
T-1— ro N— rs. 
O O OCO ON 
co co fN-NOin 

ro o ro UJ 
inroo > 

i mro o 
u t m s: 

o CJ z UJ     —• -J 
z —• 
3 Z 
o z 
or — 
co x 

-l < 
< Z 
UJ UJ 
CO 

3E ~ * 
UJ UJ     -¥ 

or a 
UJ z 
£ 3 

>- — O 
«c or a 
or a :E 
tn      o 

»CJ 
h- ON * 
CO O CJ 
T-*-NO 
NO O NO 
*-(MfM 

CO CO 
HI UJ 
ai or 
o 
< X 

UJ > ^- 
i- < 
or «i 

k   eo 
in s- ro 
s3- fM o 
T- in rs. 
rororo 

: t-o 
: UJ or 
- a UJ 
: or a 

o UJ UJ 
or or UJ 
CO 13 DT 

CJ . 
roro ro 
oo oo co : 
roro ro r 

<o 
oro 
oars- o 

ZU- ZU- 3E Z U- Z Z U. 
ri^t!rtr!rlrtrtrHriü"J-,y-,,~H,--j-im*--|o>NHNh-i-i-_ju(juuuüNNu_iuHN-j_i_jNNt--j-j_iNK-j_i 
ocaaaaaaaatjtaotatsooaaaaajata^oaoaaaüootjocjuoooouao 
5°°°ooggooogoooooooooooooooooooooooooooo 
SeggSgSgggggooooooooooooooooooooooooooooooooooooooooooo 
°°°°°°cl°0. ^^^oooooooooooooooooooooooooooooooooooooooooooooo 
0H^oaNOOOOOO*~0000^wo^00inoONOorNjfMoooooooooooooooo,o,oooo,o,ooM "^ *" ro <—in     o     in *— *— *- *— CM ro *- ss- *— 

in  co  *— ^— sj. 

in in s3- 
NO NO CO N. fM ^3-in N. ON O s3-ro   rN- 
MOOMlANr-fvlNsOOONONO 
roONrs-ONOofMf\jfMfMT-cors.o 
inros3-ro*-f>«-*-N—(M*-N3-roin 

in      ON o S3" NO 
inNinoeoinoNONNONtsjvo 
mstNOomorviNONOinM*- 
inorotM«-fMroroorocofMs3- 
ros3-N3-r-ro*-*—*-NOinro*—*— 

ro*-ts. 
NO in ro 
rs.NOs3- 
ruhs-in 
fN»ors- 
fs-ONNO 
*- s3- O 
*-o o 
OOO 
OOO 
in *— T- 
T- o o 
Os CO CO 

fs- ON NO 
OO CO s3- 
s3- ro N- 
ON fM f> 
N— in *— 
fM\0 fM 
K t> N. 
OOO 
OOO 
OOO 

co ON ro NO 
«J-fs. s3- *- 
r-s3- rs-eo 
IO ON ON CM 
s3-*-*- OJ 
CO CM fM ON 
inN-NO 
o o o o 
o o o o 
o o o o 
*-*-*- s3- 
o o o o 
CO CO CO 00 

NO \o ro 
o fM in 
fM s3- s3- 
s3-*- CO 
NO NO ON 
o in N. 
o NO m 
OOO 
OOO 
OOO 
*- ro ro 
co o o 
NO 00 00 

etc 
ON 
ro eo 
in x 
oo 
o o 
o in 
in o 
N— S3" 
ON ON 

fOfMstf 
O in s3- 
N.ON- 
NOIM f> 
NO*-«- 
0Os3- CM 

OOO 
OOO 
OOO 
in*— *- 
T-OO 
ON 00 CO 

rororo o 
eo oro o 
NONOCO 
S31 NO*- O 
O NO s3- ON 
s3- CO s3-NO 
X N— (M*- 
*- O O O 
O O O O 
O O O O 
*- m ro ro 
o *- o co 
00 ON CO NO 

co m*- 
*-(Ms3- 
tfiroN 
s3- in in ro 
ON O ON 00 
in o«— *- 
T- u_ CO < 
OOO CQ 
o o o ro 
O O O M 

ooeOH 
CO CO NO o 

*-inco 
in s3-s3- 

ONSJ CO 
T- fM 00 
r\j s3- in 
N-ro ON 
OT-O 
OOO 
OOO 
*~ ro *- 
O ON O 
ooN>eo 

fM 00 
in tn 
N. ON 
ON fM 

fMs3- 

o o 
o o 
o o 

*- o 
ro ac 
ro a 
CO N- in N- NO 
OfMro ON ro 
s3- *- *- fM *- 
ON O O O O 
O CO CO CO to 
O s3- s3- s3- s3- 
O ON ON O ON 
r-fs.N-N.N- 
00 -J -J -J -J 
sO fM fM IM fM 

rO s3- 
o> in 
s3- OO 
inmN 
T-T-N- 
sO sS-O 
O O*- 
*- O 00 
O O fM 
O ON- 
in in co 

_ _  co co a 
fM fM NO NOin 

NO \0 N 
o o c 
to to « 
s3-s3- C 
O O C 
N-N-L 

N- fMfM 
O O in 
O O N- 
o fM ro 
CM *- O 
f-CON 
CO fM O 
OOO 
OOO 
OOO 
in *— «— 
00 CO o 
NO  NO  CO 

CM NO 
*— N^ 
in N" 

NO 

o o 

in in o o 
N- N- 00 CO 
fM (M N- N. N.N.N.N- 
*- *- CO CO 
NO NO ro ro 
*- *- oo eo 
o o o o 
o o o o 
o o o o 
«-«-roro 
o o o o 
00 CO 00 CO 

in x 
*- in 
ro o 
s3- X 
00 CJ 
in u 

NO 
O O 
O CO 
NO«- 

o 
■ <oo 
N CO o 
3 o in 

)NO 

CM N- CO in 
NNOst 
N. O NO O 
NN OO fM 
T- s3- o N. 
O NO O fM 
«- NO u- in 
O O O O 
o o o o 
o o o o 

»—ooo 
O CO OO CO 

:«- <■».        u o a 

>- O «-IM U^ 
or      UJ UJ «- CM *- o 
CJ     i— t— in «—     *- 

: or     »- t- < 
 c 

u CJ -J or or UJ *- 
z z m o o or co 

0<<0 

l-O 
=>ro 
o ■ 
a= 7 

O 3 O 
s3- 13*-*- 
CM i      ro 
O >- UJs3- 
o < <00 

i «- or to x 
•  a 

C3 to _J   » 
i «o 

-1HOUJ 
— UJ     or 

- UJ or 
• _J o 
) CJ o 

s3-OsUJUJUJUJUJ-J 
in in :  
o o < 
DC or : 
o o. I 

o h 
>- UJ CO 
—I ^ to 
13 CO < 

< -J 
UJ C3 U 

I < CO UJ t— •— 1 
i i o to 3 o: 

>- E s3- < O 3T < 
x or < UJ a:     < 
KOUDiSO« 

-1 to       z t 
ui«oo> 
>-     ro CJ : 

2       f 
co »o or • 
ro -J «~ UJ . 
in o x 
ro to — t- t 
*- O o < i 

or sr UJ > 
-J UJ < -J * 
O < t 
tO     -06 _J I 
OH *- t 
or z oo o - 
UJ — fM        c 
<<mt-L 

a*~ o i 
»    *o o t 

or ts s3- u. 

CJ «- -I 

o «- -J 
PN) JO< 
*- oo — 

■ co o or 
-j o  i  t— 
a or a to 
NSHUJOD 

x or H- or >— i 

UJ N-*O 
ta «- o : 
z NO o ( 
< «-NO I 
or m *- > 
ON? 

*- >-  l »-!<>_ 
zro or < x 
UJs3- ts :— 
(JO        t 
co N- or t 

O or _i 
<. CJ 

NU a 

I UJ UJ UJ U- C3 ( 

) 3 — _l to 
f or v  ■  i- 
i CJ or —i < 
: < < — UJ 

tu ro o o 
>-eo 

UJ (J 
z < 
•— or 
-J 00 
O UJ 
or 3 < 
a o < 

: UJ 3 z 
1 > O UJ 
JUU 

> O < or 
: to -J ts 

>- or UJ 
h- UJ -J 
ui > a 

_ 3 
OOO 
3 -I U 
JO< 
U. C3 -I 

UJ UJ UJ 
or or or 
3 3 3 
to to to 

i — z or UJ 
I VWUH 

o ~ < 
T- < E X 

i  UJ      a 
CJ or o co «- 
X      o O   t a xo x t- 

>roacoc/)ujuj< 

fMinN-so ro 
*-ro oro «- 
o «- CM *-NO 
to o o o o 

co co to to 

u-or x 
»UJO0 

or z i— 
to UJ o 
«c -J or 
UJ (J 13 

t-      < «-      (M 
—      O x     *- 

>>-E«( 

E O Z Z Z Z Z 
— OOOOOt-h- 
l_~*- — H «zz 
3i— i— ♦— t-r-ujuj 
-13333: "^ 
-J -J -J _i -J . 
O O O O O I 
to CO CO CO CO < 

t3 UJ UJ 
Hi —I        00 CO f 
x •—      co rM f 
Oh     s3- in i 
a     UJ o o c 

o z o «- « 
UJ or o UJ  i   ■ 
> UJ in 3 UJ a i 
_J a i  —i i   • 
O 3 U O t- t- * 
CO CO H- H- •— H- > 

I- t- — 3 

or <-« 
UJ or 
to ui 

to     *- 
>- s3- 
>- >- fM 

1 3 h- 
• O 3 Q 
> O O 
J -I O O 
. < -i — 3 

M < t- f- 
: u ~ v> ~ 
i UJ u < 3 
: a UJ —i or 
) to a a u. 

: >- >- < < 
i or or 
i- a a 
) co to 

to 
rs- t- 
eo UJ i 
N- UJ . 

 or x ro 
< o UJ co in 

i UJ < -J <-< ro 

oo «- 

r t- o ( 

= 33: :§§i33 
_J _i O O -J 
O O O O UI 
3 3 3 3 >~ 

A-4 



muoauüüj 
o o o o 
o o o o 
o o o o 

o o o o o 
o o o o o 
o o o o o 

o o o o 
o o o o 
o o o o 

o o o o 
o o o o 
o o o o 

ooooooooooooooooo 

Ll_ U_ Z  U-  Uu U. 
Htfl_l_ll-JI-_lh-JJ_lh_ll-NJ-)N-INNNN-IKJ_l 
OJO(30ÜOUCJUÜUQ.C)Q.OUOOOOOOOU1ÜC3 

oooooooooooooooooooooooooooo oooooooooooooooooooooooooooo oooooooooooooooooooooooooooo 
oooooooooooooooooooooooooooo 

O 0» d O. O. 0. 

o o o o o o o o o o o o o o o o o o 

U_ li_ 
—J isi rsi i— H- h- M r 
cj o o a a. o_ o < 
o o o o o o o o o o o o o o o o o o o o o 

oooooooo oooooooo oooooooo 
ooooooooooooooooooooo 

•*00*      in*-      min      in eo m co N-o o o      coo      o      «- o o 
SSr-SS  ^**;£™£^2^^^:£~fcKroo^^M^^^^M^ocor'oro*~0     cOst«-ojT-rnrosoc>osrjc>ojsOstr^|s.ojNOCOOsr^ojoJCNsoroosts^ 

:<<<<<<<<<<<:<x<<<<< 
oojco«-osroh-roeo 
(>C\IOC0G0M2<0>0 *-ojrs.minro<—inr*. 

^03mO<fOO(\JNNin*-SOO 
fKinsflintO WMNChO'-NCOKinO 

ro HNminvf OvNvOKia 
inw*-oo«-o*-inmf\J 

o ro in st 
co o oj o 
o o-* oj 
o.o o o 
o o o o 
in o o o 
m oo o o 
so <o eo oa 

ro *-ro 
«-ojeo 
ro st so 
0*0 0 
t> Ost 
t> u- X 
o o «— 
o o o 
o o o 
o o o 
CO CO CO 

*-fO J-s* 
«-NS-I^*- 
st o com 
oj |s- ro o 
in OJ «— os 
*- OJrO OJ 
«-OT-O 
o o o o 
o oo o 
in «-*-ro 
«-COOO 
o» *o eo eo 

o o 
r«j rs. 
o sO 
«-so 
«-C0 

o o 
o o 
oo 
in in 

to _j 
ojrs. 

r\i 
to u 
%E 

fO 

^2   ß! 
-oo     < 
IS 

OOJ       I- 

O      >»_! 
=    eo o 
O       X V) 
u ce     o 

-J »- C£       n 
>- »u 
Q. U 0£ D£ O 
OKUJUJ -I 
KKI33 
0.0- a a v 
o ' cj c_> < 
CQ x «c <c UJ 

z «ein 

»ZPJ _l 

o < u co m 
OC£       N. O 
z strain 
—i tr st cj oj st 
_ zoj o  •    i 
(J i^OJ ii 
U OT    I    O -I _J 
«r < CJ UJ ~ ~ 
E 3£EE E E 

eÖON 
LL        O 
EO-tf 
*rorO 
JO» 
<*- Z 
=3        UJ 
a M uj 

a a 
.»E tD . 
2 <       ( 
O       rO « 
*-oÄCO s 

st t> ro 
so N- ro 
«- o o 
st co «- 
in «- st 
ro co o- 
OJ «-OJ 
«- O'O 
o o o 
o o o 
«-«-ft 
o o o 
CO CO CO 

st < ~ 

ro st o 
OJ o o 
sO O CO 
sd-N- O 
N-h- ON 

in so r- 
o o o 
o o o 
ooo 
ro st ro 
co oo oo 
>0 so sO 

so OJ o 
sQO «- 
*-s0 sO 
st m so 
in os «st 
ro oo so 
OJ X *Ö 
«- o o • 
oooo- 
oooo 
T-T- st o 
O O 00 o 
eo co *o isi 

0>0(MO 
o* in st oj 
*- in T- oo 
os in N- 0s 
o oj so h- 
o oo so co 
OJ|s_ OJ «- 
OOOO- 
OOOO 
OOO o 
st«- ro «- 
O sO OS O 
eo in N. co 

Z OT 

3= 3= 

5S 
UJ O 

a     tu 
z     > <     « 
tß        -J 

o 

O M H 

o oj in 
so in o 
oj «-«- 
«- sO st 
OJ st «- 

JJH 

O- h- 
rs- o 
«- o z 
eo u- UJ 

• es 
h- CO o 

I    H- OT 
—I «C *- 

Uj < 
u et 
tc UJ 
UJ u 
t- — o 
UJ Q£ — 
O U. 3 

UJ w 
(fl rsj UJ 
— z a 
co UJ 
Hl CO o 
or o o 

ce ro 

SS 
0. 
E >- 
O X 
u o 

Nino 
«- OJ »j- 
in ro N. 
o in O 
MOst 
Os o in 
«- u_ o 
*-©■*- 
ooo 
ooo 
<-«-ro 
ooo 
co co co 

• UJ >- < 

»a < 
co < UJ 
—     w 
= o 
Z OJ UJ 
~«~ o. 
tt JD. 
er: Q. sv 
O *v 
U C0 OJ 

UJ Os 
»zin 

>- w   • eo 
x — OOJ 
O Z Z stf 
a. •— 

OsCOO- 
ro«- oj 
s*s—|S- 
OJ O Os 
OJ O sO 
»Ost 
O O sO 
o-o-o 
ooo 
ooo 
•- in T- 
OOOOs 
00 sO OJ 

fs- sO 
sO O O 
r-t-C0 
sOsO«- 
DV- O 
o o- O 
OSO 
*- OJIO 
o -uo 
co oco 

fs-rn *- OJCO in os Os N-vj 
so so os co in 
Os O C0 OssJ- 
OJ o in rs- in 
0s O sON-OJ 
OJ o eo co oj 
ö'O'ooa 
O O O O O 
o o o oo 
ininst**sr 
«- co o oo 
os sO 00 oo oo 

rs- OJ m OJ 
o oo m OJ 
os ro sj- »j- 
o ro oj os T- 
o co co OJ so 
OST- OS O OJ 

00"0*'«" 
o ro o o o 
ONOOO 
in u in in st 
T-   I-  «-  «-  O 
Os O Os OS CO 

T- Os OJ O sO 
in so in *— m 
fs. ro h- os ro 
0s 00 Os |s- Os 
«- sO «- Os OJ 
OJ O OJ sO co 
&MSstS 

«- O oo 
o o o o o 
o o ooo 
o os o in o 
co o- eo rs- eo 

ro in ro 
ro o co 
como 
Os T- sO 
O- sfr SO 
Os Os OJ 
O O O 
OOO 
OOO 
*~ in »* 
00 00 O 
sO sO 00 

ON.rs.sf 
s3- sj *o eo 
OJ Os sO O 
-*N-N-0 
«- Os OJ O 
so o eo o 
«- OJ X Z 
o o o o 
o o o o 
o o o o 
«— in «- -j- 
1AC0OO 
Is» sO 00 00 

— u-^c 
y- w_i 
0C 3 
< Os CD 
I- O w 
V) sO h- 

(A Z        t- *- 

O < UJ (/) 
z -J m 
D < CD UJ 
O UJ 3 > 
0. W I 

: UJ o 
j in o£ 
> < UJ 

UJ < 

<—        ZUh 

■ = o _J a 
UUJWU.I-HI 

laEhf     z-j"— 

«- UJ t~ h- 

o >- — 
'    X < 
o o a. 

Z < —I 

< «* = 
CLQ.CL 

OCO : 
CQ «- < 
OOs . 

: o£ z a. so 
J UJ •-■        OJ 
: z -J t-o- 
: or ce: to i- 
.0.0.0.0. 

« w •- 
or     «- 

u 
u — c 
> =3 UJ 
o. o or 

uj : : UJ > <- _ 
O < s^ 
EhU 
UJ UJ O 
or or or 

-»ro 
— OOJ 
CO T-O 

• OJ > o 
jso -iro 
• OJ o ro 
) ro co «- 

UJ co ar(s- 
o»- 
<N- 

*-s — O 
OHO 
«wo 
z> < > 
jja 
U. O. C3 

UJOs    •> 
i^os or 
< o UJ 
OTT- 3 

ro in so 
os rs- os 
r-coro 
os o- in 
OJ •* in 
st co ro 
«- X o 
o o «- 
ooo 
ooo 
stnm 
o o *- 
cocoos 
-J UJ 

Or- s^ 
UJ s0 U »-«- < 
< C0 -J 
0£ vT CQ 

E CJ O. 
< UJ co 
Z I- 
UJ       o 

-Ul UJ 

. _     ro 
■ O       O ( 
) u     ro : 
•HOI/1' 

I _l s3-   i   l 
: —«- o 
: co *s, » 

o fs- rs- in in 
st N- o o in 
ONOOC0 
ro ro o<- oj 
so rs. oj so rs. 
rs. rs. T- OJ os 
OJ x com ro 
«- o o o o 
o o oo o 
o o oo o 
«- in in ro in 
O T- co o «- 
00 Os sO 00 Os 

Os u IE 

ujro _ 
UstM 
zo 
OK -i 

O 
z a z 

s*: i- H- u. 

T- or _i o 
> es 

O OJ l-fO « 

> > > 
h- h- H- 
or or or 

o zc or 
_   _ . .«- CJ ui 

T-T- co UJ oo      t- > 
~~   ~~ u- O -J 

CO u — 
V) co co 

UJ UJ 
UJ or or 
-13 3 
0. CO CO 

z < »ro 
«xeco 
< o_ UJ SO 
o. co co ro 

O < i 
1UXUJO! 
h- o. or      : 
<— < O UJ • 
XHUJI- 
3 UJ O CO I 

E        < ■ 
UJ        H- O. ( 
or E z x 
3 3 UJ Z 
CO — > — 

■   O —I =c 
O O O O. -  
COCOCOCOCOCOCOCOCO 

<       UJ z 
* =C CQ < 
'ODI 

i z a. o a. or or 
: Q — i 
: o or ( 

. |_ K- h- 3 3 

XON 
UJ OJ 
«I        sO 
u_ oeo 
or u so 
ui a. 
Q.UJZI 
3 3C < ■ 
CO CO I— I 

I- O (O 
3 CO O 
CJ < or 

EOT 
£ofl O 
DhU 
Z 3 ■ 
— O — 
E or H- 
3 az 
-I     -< OJ 
< UJ     ro 

-JsO 
CJ •— st CJ 
H- H-C0 — 
o 

ocouat30Q.ioaü.jujuüucuUJUüüuooojoaciuüJüüact(300Q.ü.iioajoouo.uoouüuauoao^ 
S2S2222222222°°®ooooooc>oooooc>ooooooooooooooooooooooooooooooooooooo nSSSSSS2S22S2 2S222220000000°000ooooooooooooooooooooooooooooooo^ 
.,*...    t    i

0* C3OOO0OOO0O0OOOOOO00OOOOOOO000000OOOOO00OOOOOOOOO00OO00OOO 

OOOOOOOOOOOOOOOOOOOOOOOOOrOOOOOOOOOOOOOOOOOOOOOOOO^OOO* OOOOOOC3CDOOOOO 

OJ so rs. st rs-«- OJ 
inojstininoooojeosoosco 
*-» — — «-ojojosroincocoso 

0Js3-O«-«-*-«-s0O 
T-inin*—w—T-ojco«— 

• ■ co or      UJ 
: or N. h-     i^ 
) 3 «- UJ CO CO O 
- >- «- or to « z 
1 -J O.OUD 
l O < -J i O 
. O. -I r*<D < o. 
• • 3 = — " E 
:=c E CO E E O 
. o. or < UJ or CJ 
■ — O 3 «0 O 

or or o UJ — t- 
UJ UJ >- Z O UJ 
E E i*: o "3 —I 
— « -I CJ 3 
or or < — ai UJ 
a. a.      -JO. = > o o 

) CJ CJ 

>o o 
iin in 
> o o -s-rs. 

OT-eowa «- r-*-%o <r>. o 
oostrom     instco 

i    i    i  OJ st st co  •  «- 
coeomooNN< i 
OJ OJ st o O O OJ    t    < 
rs.rs.rs.cococoos<< 

UJ or 3 
u U CJ 
< «X < 

«£ < —        _ 
E as _i O u_ z 
o. o. < o — o 
««kOhO 
_i -J _J E z or 
<< < <: <c < 

O oo o 
ro roro t- 
eo o o z . rs-fs. < 
co *-ro — 

U7 >-: 
E v ^     — 
< CJ CJ UJ h- 
h- < < 3 to 
< —I —j -J O 

« x < a 
WDUJ- 
o x as as 

or z o h- 
uj M — UJ 
o. h-3 or 
3 or -J 3 
co < u_ >- 

h-        -J 
^ to CJ o 
u     — o. 
<t-J       s 
hODM 

X «I st 
a= to or «- 
•— o >- to 

A-5 



oooooooooooo oooooooooooo oooooooooooo 
mooooooinoooin 

„ sOs3- «- oo^m 
»OcorviNtininMONjoin^ 
eooNoomrvjeoro'-Mn 
so«-ror-r-ror-s3-«-(Mr-tM 
CMr-r-«-r-r-s3-cor-«-«-«- 

coinross-rocMr-orocMsON. 
tntMO-corocor-osroooseo 

NOOOO-OC0SMin«0>0 

CON-«- 

N. in co 

O OtM 
sO CM s3- 
r-co x 
o <-<- 
o o o 
ooo 
«— «~ m 

ooo 
o-<t t> 
CMN-O 
s3TMsO 
sO CM O 
O CO O 
ONZ 
OOO 
ooo 
ooo 
t-lrtf 
00 00 o 
>o<oco 

in in o 
vfrOO 
in co oo 
00 O CO 
CM CM«- 
o o o 
ooo 
o in o 
«- OT- 
oo m o 
so so co 

mom 
CM r\j CM 
so co ro 
-st o* in 
N-N-O 
N-eo o 
in •— u. 
o t- o 
ooo 
ooo 
ro «-«— 
CO o o 
sQCOCO 

30 ■ 
oro i 
~in i 

i z     or o 
• z      oc CM 
: M       OT- 

•— ** _i as LU ^ 
2£>U»U        <j; (_ ^>        _j 
Z     *t-UJ v< «.       t>     »Q. 
•-•11131— _l «J _l *■* i C7 *s, 
ZZCO »hBOOWK-M 
H-< i —I Z Z X < M Li in 

: O < *- O O w 
QHOUK:  
ZZZ>-*~«_J_1 

o o i 
soro: 
soco. 
CM ro c 

N. >- to 
<rvix« 

1 Z t/> N- N. a. — 
UJh*_j_lN-s^UJu_ 

ICW>->-i-2 
:      tu o_ Q. co LU   »UJ 
I < Q£ O O    ■    UKZ 
I in        KKhOUJH 
■ o i— o_ o_  i  ac 2£ —i 
:  i  <OOJI->-O 
■ü.UJü)ü)-«Q:O: 

OCLUUU 

ooo 
ooo 
ooo 

o o 
o o 
o o 

> O sO 

N- CM 

_J_J—l_J_>_l_l_J_J_f_J_J_l_|_l_iCQC0_J 
OC3UÜUüUC5ÜUl3ÜCIOt3G_l_HD 

OOOOOOOOOOOOOOOOOOO 
OOOOOOOOOOOOOOOOOOO 
ooooooooooooooooooin 

meooO'-in^-jNfOCMAinpdO'Oooro 
m          «-«-     «-          o ro ro «-o in     CM 

«-                   so              ro m 

J-J-l-l-JJJJJHt-JJJ 
OUOUC3ÜU13UO.Ü.GC1CD 

oooooooooooooo 
oooooooooooooo oooinoooooooooo 
sOsocosOsOoinrvioostooo 

SQ   T-   O S*   *- (\J U-, 

< «c < 

«-«— in 
so m rvi 
s3- vj- CM 
ro ro o\ 
ro ro o 

<<<<<<<<<<<<<<<x<<<     <<<<<<<<oa<tJco*s:< 

w>pq*qsiniAinino»-oO"-0(\jeofOONcoinoKisO'0*ON"(-oininin<3^ 
NO<^ONNNrUM^M<10C^N<)M«OsONNnCKO«t>'COs*inh-HOjJ-^ 
CMr-eoeorMrMf\)CMC>s3-s3-a>s*r-incMrorM^rjcMs3-t>r-r-«-cMro& 
fr»-0*0'0'Otht>>OK>>Omry»-NMtOeONOOOr-*-r-üsOMJ.li.02in 
osooooooosoromorors-cororor-inroocMosOso>osooooooinin 

voro 
N-s3- 
CM  T- 
coo 
*-%o 
00«- 
r-sQ 
o o 
o o 
o o 

in s* N. 
-*«-N* 
tn in in 
N-OON- 
OS (MOs 
CM ro CM 
CM CM CM 

«-sON. 
»tNN 
in N- in 
N- CMXO 
Os«- in 
CM co so 
CM CM «- 
«- o o 
ooo 
ooo 
r-roro 
ooo 
CO 00 CO 

«-**«- PU 
s»*sT sO s3- 
in in in in 
rv N. osfs- 
Os Os 0s' 0s 
CM CM CM CM 
CM (M CM CM 

O*s0«- 
ro in in 
s3" CO N- 
rucw«- 
nj so o 
co r\i co 
o in CM 
ooo 
ooo 
ooo 

r\j sj- 
rs. Os 
s0 O 
OsOs 
sj O 
N-O 

- O«- 
> O O 
> o o 

in «-S3- Os ro 
os «-so N- CM 
ON «- O sO 
00 CO s3-CO-sT 
Oro in«- N- 
os«-ro coN- 
njro CM «-in 
o«-«-oo 
oo o o o 
in o o o o 
or-«- «-ro 
mo o o co 
sO CO CO CO sQ 

ro so 
CM sO 
sOr- 
;*** N- in 
N-rO 
in f\j 
o «- 
o o 
o o 

Ost 
o o 
«- o 
oo 
CO Nl 

sO O N. sO 
in CM«- CM 
in co m N- 
in t>'o CM 
cMN-ro *- 
00 CO Os CO 
N- «- r- (M 
Or-«-0 
O O O O 
O O O O 

in Os in ro so 
CM ro ro s3-in 
ro s3- CM «- ro in CM CM O O 
O CM O sO CM 
O CO s3- «-00 
u_ o CM sO N- o o o o o o o o o o o o o o o 
«- «- in «- «- 
O O r- O O 
CO CO Os CO CO 

o os ro 
s3- N. CO 
sO O sO 

S2R 
N- CO CM 
CM r- «- 
r- O «- 
O O O 
OOO 
r-r-fO 
OOO 
CO CO CO 

o ro o ro   • «-UJ 
Q_ in ro o or co oc 

* i m ro 3 N-t- 
00 CJ   I   m >- «- LU 
ro i u i Ji-a 
p _J i  u o      a. 
N. — -J   I   o. < 
«- s: ■— -J   • _l *-s 

X «■ X 3 X 
*c *•  »z azcA 
CJ UJ Ul     -— 0C < 
< Z Z UJ _J O 3 
-J < <t Z < u. K* 
CO 3= X <     •>    •. 

Ht-IOKK 
UJ ZZH2U1UJ 
CO UJUJ2<H££ 
< rsi rsi uj h- •— <— 
CO rsi < Q£ oc 

z z     o Q. a. 

ro ro ro in — i 
CO CO CO u z 
rororo «  *- 

k   «   *«J« 
UJ UJ UJ  mm  Q 
HH(-I2 
< < «X U 
z z z    •> 
< < < UJ -J 
>->->- z < 
UUU<h 
OOOIUJ 
w in W H E I 
«-«2SO' 
>>->-UJU 

J(MJZi 
J Os UJ Z £ 
:N- E — t 
c«- «c z a 

CM        O 
• CC 

^CO CO 
oa ro 

< oro 
roN-eo 
o ro ro 

UJ z CJ 
UJ UJ •%o «- 
ttUlinr-T- 
C3 D£r-00 

OO    i     i 
ro ro m co oo 
CO CO O CM CM 
roro N-N.N» 

> QC < 
)      o 
) z 
■ O UJ 

■ —-si- Z 
: 3= CM < 
: ZSsO = 

i    H- 
*CM UJ 

C3 s3- oe. 
-;N- 3 

< < < 
Z Z 3= ^ 
0. 0- Q. U 
M H M < 

ro      oh-N-i 
 <oo o s3- a 

CJ sO     • 
«-ro 

or u- 
O UJ 
u a 

X >-«- £ 
O < i ( 
o. or w c 
UJ C3 *-« ► 

< or UJ t- 
-IQ.O's 
O « 
i: w< 
O UJ CO s^ 
u= ro 
-i < 
<oin CM 

in o N- 
_lN-«-|s. 
>-PJ s3-r- -at 
O-CM r- CO UJ 
o i   •   i a 
KUO.KO 

z > < — 
V) -J 

o 

O        t- CO 

— Ul oc >• 
X -J O 0£ 
Z     *U- CJ 
— CO        < 

_• r- 
or z zo 
or z UJ CM 
o H- z^-     a: 
u      r~ i       so i 

o: < —i     coi 
»oc UJ o.     in I 

o O Oi "s, I 
-• CJ I— to        o I 

CM Q 
N. —. V 
N- O - 
wo i 

3        >- >- O. tO 00 O 
1        XX        *~ CM OC - 

O O Z Zst   •-, 
a      o. a. to « >  -j i 
C        UJ UJ < U. I- sO 
J 2       O. CO 
J _    *  * '  UJ ss.in i 
- CO D£ Q£ Of Z sQ        i 
J «- UJ UJ UJ •-• CM o : 
JO>£££ JstUl 
.«- M H M O   t   >- 
: £ CC Of Of OC »- O I 
. o. a. a. a. a. Q. cc i 

» uiro   » 
i£inu 
* < i  z 

»Ul   I    H- UJ 
)     *-J <> 
) I- — o — 
>Z£UH 

O. Z U. > 
!        < < UJ 
IIUXKK TO 
:HI-UU. «- 
i«za «o 
■ — -■     -_ tj 

CO 3N<W 

J UJsO cc OC 
: oc co UJ s-* 
> rjso z a 

u-                     u. z 

ooooa.ooouQ.oouuoa.uuuuuo 
OOOOOOOOOOOOOOOOOOOOOO 
S22SSSS0000000°ooooooo 
OOOOOOOOOOOOOOOOOOOOOO 

OOOOOOOOOOOOOOOOOOOOOO 

toOs3- S3-00 soro ro 
*I^°>S ^ i^ >o ro oo o oo o ro N-so s3-S3-ro s3-so o ro 
s3-Or-Os3-s3-CMr-rO«-CMCM«-OssOinrO«-rs.«-Os«- 

os«—r-«—os-sT«—(\jror-s3-«—insoinro«—«—CM«—osso 

<<<<<<<<<<<<<<<C0<<<<<< 

sON-COCON-CMN.«-N.OOsXsOsOsOs3-cOsOCOOs«-ro 
S3-N.-ST tON.rOrOCMrO<-sOXCMCMrüOCMs3-COsOCMfO 

^^rlP5^MWvOONr,*ON^T~,[~,-s3-roin<os3ro 
ososeoosororotnor-oxoooroN-ininosoro 

sO sO CO N- 
CM ro o co 
o so in s3- 
rs. os o«- 
C0 O CO «- 
m o CM in 
in u_ CM in 
oooo 
o o o o 
oooo 

o m in co 
00 N- CO sO 

CM m 
in N» 
N- CM 
ro N. 
Osr-N- 
N- sO CM 
O <- «- 
O O I- 
O O CM 
O O 00 
«- «- O 
O O >- 
co co in 

NONvt 
s3- CO N- CO 
O N- r- in 
«-N-N.O 
C0C0«-N. 
ro ro o o 
Os CO u- CM 
oooo x o o o o in o o o o o 
ro ros3-«- x 
o O O O CJ 
CO CO CO CO u 

CM t> CM 
sO CM N. 
CO N.N- 
O sO CM 
COOr- 
coeo o 

ooo 
ooo 
ooo 
in in in 

N-CO ro o 
N-O CO N- 
OsQ sO O 
N-CO rOs3- 
stONst 
sOO CM CO 
•O u- «— in 
OOr-O 
OOOO 
OOOO 
r-r-rOr- 
OO O CO 
CO CO CO sO 

in 
CM 

O X Os 
CM O O 
Nao 
CM UJ in 
in x CM 
ooo 
Or-O 
OOO 
r- s3- in 
O i r- 
BJU-O 

OC oc • 
Ul UJ t 
CO to I 

^s oc 

"->        «—        CJ CO 
O Z        «~ >- 

UJ O        < DC 

o« 
U. ( 

c 
DC DC 

i oo a.: 
> CO        * 
:s3-s3-: 
I O sO 
J O sO l 

z z -J cj UJ a. ? 

-J -J       CJ o —> 
< < -i ~ZX l- 
>—'-'< h- r- Z 
(J CJ -* CO — UJ 
UJUJUO> 
O- O. UJ -J OC UJ 
to to o_ a. u- oc 

- r- «c < a UJ to i-     in ic o 
« CO ro : 

ZZ00Cf-h-3OO 
h-h-H-h-t-i-h-55 

N. UJ Z Z UJ -J Z D        «- »-. CL 
Z CM Z Z — — DC 
O     •>CO tO CO        U.U. VUJ333 

•    UJ        --stO OZOOO 
U. Q Q  I  UJ —I -J -J 
JOOIA JJJJ 
OOO J>UJUJUJ 
333XX>>>- 

f-JOt-QU.U.1 

OOO 
ooo 
ooo 

s* s3- sO 
«- co tn 

rocM 

N-r- 
sO CO 

ro os CM 
«- in ro 

<. < < 
CM r- «et 
o co in 
in ro o 
CO CM CO 
O Os CM 

r-Os3- 
N- sO CM 
«CON 
in N. so 
CM ro CM 
co CM in 
S3" 00 O 
OOO 
OOO ooo 
«- »n s3- 
O r- sO 
CO O CM 

-1 sO 
N- U 

UJ a z « 
^ o o. 
— CJ < 
I- .— oc 
CO _J 

ooo 
ooo 
ooo 

r-CMs3- 
s3-N.ro 
«-SO CM 
r-sO r- 

<<< 
rOCM s3- 
SON- O 
O O Os 
s3- in CM 
OO r- 

r-ro in 
(MOO 
ro r- in 
OOsO 
O CM «- 
o s3- in 
U. r- CM 
ooo 
ooo 
ooo 
sj s3- r- 
o o o 
CO CO CO 

K-J* 
a. cj 

»>- Q 
UJ CJ UJ 
>     cc 
to _l    » 
UJ < CM 
z TE 
O OC UJ 

OC O DC 
I- O UJ 

•et 3 

Q Z < 
Z O CM 
< co ro 
0C DC   I 

ooooooooooooo ooooooooooooo ooooooooooooo 
OOOOOOCMOOOOOs3- 
OOO «— O O CO 
N- co ro O CM 
CMr-sO ION» 

ro os «- rs. CM o o o 
r-roco     in s3-ro N-co N. ro co oo 
rororo     st o in o ro st«-*o n 
CMCMr-rOO«-CMCMr-r-CMrOr- 
r-«-r-«-xO«-«-«-r-«-«-s0rO 

X<«<<<<<<«3:<<< 
CON.OrMfMs3-tnOsOCOr-«-N. 
s0s3-s0Os0C0Os0N.inC0C0r0 
ineocMineoos«—cMinoN-N-«— 
CM«-C0C0<N-s3-00-3s3-N-N-O 
■stinr-Ost-OsOOr-vOOsr-T-O 

in«— 00 
in s3- o 
N- CM CO 
sO s3- CO 
s3- CO r- 
sO O CO 
CM s3- CM 
OOO 
ooo 
ooo 
ro ro ro 
co oo co 
sO sO sQ 

r- O sO 
N- CO O 
sO CM CM 
in in s3- 
CM sO sO 
CO CM O 
s3- O O 
OOO 
ooo 
ooo 
r-rOr- 
O t> CO 
CO N- sO 

ruro o 
r- CM O 
N- sO CO 
sO s3- O 
ro N. O 
roN-so 
CM in r- 
o o o 
ooo 
ooo 
CM roro 
sO CO CO 
Os sO sO 

s3-N- s3- Os 
in N- in CO 
O N- r- N- 
in ro o N. 
«— rs. in CO 
s3- N. N- ro 
t> X «- CO oooo oooo oooo 
in in in ro 
CO «- «- O 
so Os O CO 

O U. 

O CJ CJ 
— UJ z 
3 Q. H- 
O WHO 
— t- — rsi 
J0330 

UIU-I 
a u-      u-cM 
UJ    -s:      r- 
t- OC =3 O 

L, — UJ ^    LU    ^.   ^    tO 
C-IZ)       oc to — — z 
j o -J     UJ < s: t- < 
SO UUJDHU 
j >- >. ■— OC -J 3 
3 -I OC OC C3 < CJ >- 
»t3 O li. UJ               < 

ui a CJ CJ DC 
* m UJ z oc      <— — o_ 
JZh-UJ    i    hOOW 
3UJ — OZ2<< 
:J£0UJI1IZ£0 
J >- 0. OC O > s3- 
-z<t->--jQ.a. • 
Jt-K«XO<<D 
1UJUZOWHI-3 

O 
O 
sO 

A-6 



o o 
o o 
o o 

«-K 
*0 (M 
O O 
«- r\j 

in >o 
ru «- 
ruru 
O 3 
o m 

o o 
-3-h» 
NO  O 
ro eo 

N. CO 
ru «- 
«- o 
o o 
o o 

o o 
CO CO 

O o 
Kl 0. 
O 
ro   » 
IA CD 

■ o *- 

: •— crt 

Li_   U_  LL_ U.U. U.U.U- U. U.U. U. U- U. U.U-U.U- U-U.U. U-U- U.U.U.U.U.U.U-U. LL.U.U.U.U. 
NNN£NN-IJt-NNNJJNJ£ONNfllNJNJJJJNJNNNNJJNNNJHNNJNNNNNNNNJNNNNN 
ooo(Joocjs:aooooootD_joo_ioc50C3C3C3aot3oooooc)oooacLoocjoooooooocjooooo 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOinOOOOOOOO 
-OOsi-OOOOOOOCOOOOrUOmOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO«-00000000 
oosj-oinooooinsi-ooooocNJooooooooooooooooooomoooooooinooosi-inooooooo 

oN'OoinKi«-0\tst03eO'-'*inoNeooin(\ioNeO'-o<-o>soeoco^irocooNcohjr-oot-vo^ooost'-»-o^oino^ 
Ntr-Nsjt-i^     eo-jo^«- «- m «- o     *-ro >r NO »—     r\J     co co NO ro     so     in ro OO«-NO"- N-ro o     co o \o 
s«-      ru«- o     COM      «- «- r\i     ro CM pj C\J     ro r\jro T- «- «-in «- C\J     ro *d- 
«- *o     ro     «- «- 

nj      o eo in in o 
*-ooruruNO-<j-in«-co«-*-coSNi-iororo 
eOM^vrnoino-j-uNNtoiMNNNtNt 
«-«—h-T-'Or\jroom«--«-roinosi-—**" 
ru«-r\i«-si-(\jrororo«-«-«~foruro 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<c<<<<<<<<<<<<<<<<<<m<<c<ca<<<i;<<< 
<-mo^n^cory»-^MNr{>(>^xNro^oN>oin^^WNOoOMt-NnMS^r-ONONro>j^*oNNONOcocON*j-NN(ONr* 
r^coo^rocoinh-in^vocoNOvocoxfMroincorN-r\jcoNONOCLNOu^inr^NOcoh^coNONOcoinroro^NO 
eo«-co«roososi-3oococoroxinco^«-o<NjrN-eoeoo«-oooorooru«-c\JOsi-o^ocooininru«-r--rs.rN»ooroM 
lnoc^2wo^uJlnm<^t'-<>c^*ox^tom*fnoo(^t^JNON^lnNT*Oln»-(0«-(>KlOu.lA<^-oo^-t-^-^^Ol^rvJ(^leoN^o 
(M030roroinrvionoosooSxin'Oncoo^iNooocKOO(NJONOt>0(MinM»ONO«-NNNo«oooT-i>vO^ONrM 

• 

CO sj- 
ON si- 
NONO 
OK) 
O O 
(M CO 
OO 
O O 
O O 

si- in O 
CO NtNt 
ON   N-   h"- 
Noro ON 
OM<- 
ON NO nj 
OJNO r- 
o oo 
o o o 
o o o 
»-Njr- 
o o o 
CO CO CO 

^h-foro 
ro coro N3- 
NtNOO«- 
m in ON ON 
rs. O co NO 
NO NO*J-«- 
O *-*-NO 
oop o 
o oo o 
o oo o 
«- «-ro «- 
o o o o 
00 CO CO CO 

(M «- NO 
CO f\l s_ 
ro ro ON 
moiM 
ru o «- 
CO O NO 
IAU.O 
o o«- 
o o o 
o o o 
«--_■ ro 
o oro 
co co in 

«-  S 
NOON 

3. 
Norj 
NO in 
oo 
oo 
o o 

o NO in 
CO N3- ON 
OKlA 
s ^i- ru 
IAONJ 
ON ON in 
OXN o o o o o o 
o o o 
•st«- m 
o o«- 
COCO ON 

ro N* N- ON 
«— NO NO in 
in s. ro ON 
NO ro in co 
NtONO 
ro is» ON sj 
»-Olflst 
T-OOO 
Ö o o o 
o o o o 
ro «-roro 
o o oro 
co     co m 

ON si- 
NO O 
h- ro 
rs-^f 
ON CO 
«- in 

§g 
oo 
mro 
«-co 
ON NQ 

s* ON «— in ro 
sj- in «— *<r m 
co co co r\j sj- 
rs.«- -sr ro NO 
N. ro (M rv» st 
ON tn st in in 
in co x «- o 
o o«-:o-»- 
o o oo o 
o o o o o 
«- «- in «- m 
o o co o «- 
co co NO co o» 

ac O in 
UJZNT 
3 
am   - 
u <a>c 
< -J (J Q 
-J       < z 

%-J 3 
ujt-mo 
h- <-•      a. 
«-ZWS 
X3UO 
3        O U 

$£ -J 
CO < CD I- 

in 
NOOWN 
co NO N. i co 

«- O «- O *0 
iftOO«-«- 

3 
LU a 

o o 
z 

2 ~> 
3 Z 
O Z 
OC M 
CD 3= 

■ SB 
: pc a. 

""-5 

Q. U 
-  i 

-IUH (/) 
O > z w 
V) V) < o 
O UJ —I -J 
oc x < CD 
UJ O UJ *-• 
< < Crt £ 

CJ OS O - 
< h- o. a 
—I         OC >• 
CO Z 3 ^ 

HI a. -J 
h- CD   i < 

_l O H- 
u- z _i ru co 

LU ac      <     % 
u v> 
U •- 3 l- 
<MQOOUJ 
»r-r- _I Z i* 

CO CO —1 ID W 
CO UJ        UJO< 
O co t- >■ a. a 
-J < Z       Z«f I 
CD UJ <     »O 
i— a: -J -J (J 
ZU<UJ 
uj     in s: uj 
co -J co «c rsi 

co co a; z: 
ro ro co      i   i -sT 
o o     purvi u*\rs- 
NNEm-ststO 

o o 
«- NO*- 
o Nors- 
CM ojruro ro ro -rs.co 

U UJ -I UJ — 
— = O      ifl 
JWIAQ   i 
>- o o >- ~ 
U UJ UJ -J z < < < < < 

o o 
u- ro 

CO 
Z i 
O CO 

£ E 

a: o < 
UJ -i z 
a u UJ 
z 
•-• o o 
_J >• > 
>- >z i-: 
CJ _i -J < < 
UJ  ■•>••; 
Z NO CO t 
<r-»- : 
dinmi 
o •   ■ 

: o: ojpj : 
: o-srsr c 

^s. N- : 
cj •->«- 
— CM ro h 
»- o r\J: 

3E u-i in 

: M 
z UJ UJ 

UJ —1 -J 
CO CO CO 

CO 

CD «- 
UJ NO 

coNors.ro 
CO sj- Ni- sj- 
NO ON CO O 
NO «— (NJ U-V 
ro co ON eo 
in ON rs_ ro 
OWstO 
rr O O «n 
o o OO 
OOOO 
u^ •* ro si- 
t-oroo 
ON co in co 

UJ 
Q£ I       _ 
a. co     «- ( 

N. ON s* 
o ro in 
o ON ro 
ro ro ON 
O si- ON 
o NO si- 
Z(M(M 
o o o 
o oo 
o o o 
in «*■ «— 
co co co 
NO NO NO 

CO OS Oi 

OON 
NO in ro 
ro N- si- 
ON ON in 
o«-rs- 
rs- oj >o 
u-\ rs. o 
o o o 
o o o 
o o o 
in r- «- 
CO o o 
NO CO CO 

fs-si-«- 
00 NOON 
si- N. O 
ON rO ON 

<M rs. K. 
rs. O ON 
O O.O 
O O o 
O o o 
«—«— in 
O O CO 
00 CO N0 

. _rfN- UJ : 
) <*st < S 
TNN/« 

—J ro     -J CD i 

<C -I OS. D£ O 
■- U-U.cC 
a Q 

UJ UJ l 
UJ _i i£ : => — «* - 
_i o a: t 
CO GO CO C 

) wh- O 
i oz x. 

NO UJ UJ 
-f\J £ 0£ 
J N- UJ 
■ E CJ t- 
• N.       UJ 
)      or ^ 
l- < CO 
Z-l< 
UJ _J C3 

- a: — 
• UJ a. -J 
■ CJ Of UJ 

UJ CO 

SN0 t- 
rs. <>_ 

Of o u < 
X O *- Of 
CJ ON Of CD 

£ CO 
*£ 3fc* 

Q     _i rs. 
— z      o 
u o oä ro 
< en      NO 

oc CD «- 
UUJZtt 
~ as •■* z 
as UJ z o: o 
o «c o • 
ce ro UJ -J o: 
3= _J -J O O 
U U U CJ CJ 

(M ON O NO U*1 
N. o ro co in 
NO NO ro ro si- 
ON NO r\J rs. ON 
si-«-«- r>- rvj 
fs-ro co UN o 
«- rvi o ro <- 
o o o o «- 
o oo oo 
o oo o o 
inmmroin 
eo<-ot>T- 
OOC0NO 

M a UJ 
z co z 
i- o 
—> UJ CJ 
Q CO ■-• 
Z O -I 
u a. •— 

or co 

UJ _j «- UJ UJ 
Z <«- H- I- 
ss, Q£   t    <C < 
CD UJ (\J Of tC 
> z a h- i~ < 
as ui     zztt: 
QZ-JuJOOUJuJh- 

« Q     -ZUUUJ 
ZO<h-*->ZZZ 

OlN- 
in o 

§5 
(M CNJ 
m in 
oo 
o o 
o o 

NO ON 

S2 
ON ro 
«- >i- 
r\j co 
N- U-» 
o o 
o o 
o o 

O NO 
O o 
00 C\J 
•st si- 
ro NO 
in o 
rs. o 
o o 
o o 
o o 

ON «~ T- NO in 
ru ON o r\j rvi 
ojro rosi- o 
(\J roro«- co 
o rvj r\j NO ro 
o in in in ro 
LL (\J (MNO *- 
o o oo o 
o o oo o 
o o o o in 
ro rororo o 
o o o o in 
CO CO CO 00 NO 

— CD CD 
CO Z     * 
O —ro 
DC h- CO 

O 3 > 
U CJ CJ 

si-ro 
rs- ro i 

u-t      si-: 
i^st NO   I 

3 cj r\j      o i 
- < s» . 
3 -J Z       «- 
J CO UJ I 
u      UJ r\]   *: 

co a: o co • 
3 co CD *~ < I 
so      in oc * 
- _i CD «- a 
- CD CO 

-UJ 
QOUJ> 
>- >- 13 —■ 
±£ ±C -1 -I 
J JUO < < 

CO CD 

U -I 
o 

CO CJ 
3 >~ 

Z Z O O 
UJ ac CJ CJ _ 
CD O    i     ■ —J —I —J -J 
OCCJSJNO—IUJUJUJUJ 
UJ      insnms: 
l- 3 O O 
UJ O oc oc 
OOOO 

< z 
UJ UJ 
CO —I 

< < < < 
zzzz _____ 
LU_J_J_J_J_J_.__L_.__I_. 

UJ UJ UJ UJ h- ___..___ — 
__{/)_._.__ 
< «. << 3 
CD CD CD CD 
i     i     i     i    < 
< < << a_ 

■     i     i    i   UJ 
• as as as as a 
: OC 0C DC 0C 3 
■ o o o o o 

zzz zzz      z      zzzzzu.zzzzzzu-zzzzu.zzz 
NrsirNimmNNN__rsih-NNNrsJNNNNrsirsJNNNNrgNNNNNN 

OOO-i-iOOO-iOOOOOOOOOOOOOOOOOOOOOOO 

ooooooooooooooo«*oooooooooooooooo 
OOU.OOOOOOOOOOOOOOOOsi-000000000000 
<OorvJOoooooooooooroooo«_-oooooooooooo 

mNcooo_>eo_>oo(M_)0(_<iNoocoor.ino_i>.cooo>.'._>o 
r_ si-r-o in «-si-rvi o co v-ro o* NO OJ >O *- >o c^ r\i NO <M co ■*> •_) ro r\J 
*-     ro co *o     or. ins *-     r_     *- h- T-S_- OJ 

ru     UN f.) ON co *- »o«- eo COON«-     ruroo CK*-     >o rs.     OOOM 
ro^«-'-rors-inwcou^ooru^ro»-'-^or\iorors.T-rucKh*<)rO'<rrou.o 
OO^I0K)OOOI.NOOO0>Ot.a'-NaO0>OOOa_<pO.0>O 
Mr\j^r\irurumro^c*N_-ro«-eoinrur\ic\j«-ryroryrohnor_™ «- <\JT-T-«-T-T- r-«-sa*%o«- «-sj in«-*- «-ru«-«- «-«-.- MD«-«-ry«- T-«-*- 

o s» «-m«- 
co ro ru in si- 
in s* ro N- CNJ 
mi_o _>>. 
o rs- o *j- co 
o   _o  __ 
U-OU.IM-. 
o ooo o 
o o o o o 
o o o o o 
si-«- si-ro ro 
o o o oo co 
CO CO CO NO NO 

z a. *- 
o     w 
< UJ UJ 

O X 
X — o 
UJ X < 
t- o 
< as 

UJOH        < Z 

N-ro 
NOC. 

roro 
m co 
N- NO ru 
_   OS 
u.«- o 
o «- o 
o o ■ 
O O CO 
roro «- 
o o ru 
coco«- 

cocoi 
o o« 
oo ru« 
co ro - 

oo ru 
ru o 
o«- 
o o 
o o 

o>o 
.- in 
in «- 
«- CK 
o o 
o o 
o o 
si-ro 
so o 
ru co 

•ONO«- 
o ru rs. 
ru si- o 
sa- _- o> 
ONO«- 
o in ro 
o ■__ ru 
ooo 
ooo 
ooo 
«- ro u. 
eo o «- 
«coo 

xco 00 
x in ro 
xro oo 
x«- «- 
ru o *- 
o ru oo 
«-u.ru 
ooo 
ooo 
ooo 
*- tn u. 
o oo«- 
CONOO 

oo oo ru 
«- «- ru 
ro in in 
si- si- .*■ 
si- ON Os 
NO in in 
NO «-«- ooo 
ooo ooo .*«-«- 
ooo 
CO CO CO 

rosi- .* .* 
c* ro NO in 
•i-cocor- 
inoso« 
t-meoin 
NO  «-  O  S 
o o o «- 
«-«- o o 
OOOO 
OOOO 
in u. in in 
coco«-«- _   .  .   . 

si-s 
«- o 
•o o 
ru u. 
o o 
oo 
o o 
«-ro 
o o 
coco 

) h- o* u. oN. 
J »i- s* ._ in ro 

c. C*NO«- K- 
«- NO co rom 
co ru »_■ *4- CK 
ro ro u^ eo ro 
CN co o m ru 
o o «- o o 
o o o o o 
o o o o o 
ro ro in «— «- 
o o*- oo 
co co ON co co 

Dl. LU XI 
O.UJ2l-( 

• a_ UJ UJ « 
» — a   »: 

3S 
UJ o> 
z » 
-_. o 

sj- 
ro co 
o - 
NO ru 

__ o 

-JC0 

w«4"        — 

NO 
O 
U_   Q 

— 3 
_J 

)t-ii. 
. UJ 

3 > t- 
JO 3 
- as o 

>o . 
-co 
e/> ro - 

NO Crt •- o o 
:*_■ o O 3 — — 

-J      oo-.  _l 
• —J -J        h-        < 

Oi «o co  __ _j 

I Z Z       3 

« CJ 

I I- CJ        3 O 
IK J O  O 

CD CO CD 

tu o o 
3 3 
-i —i a. 
U. CO < 

__     •<  _J UJ (A (O 0_ -J -J 
o> ec >- 

•OOCDI- 
u.«-        UJ 
ro o a: CJ 
% ru ro <L < <_ < < 

__ oo 
O UJ trt o 
CD 3 u- *- 
e_ _i 3  " 
«C OS CO u 

UJ < sj H- ro 
_J   t     ■   3 O O 
>- as o. o o — 
= oc u >-   * a. 
t- o o < o <c 
IUU.XJZ    . 

0- < • 
— oc . 
0C CD C 

X C.   i 
CJ 3 : 
h- CO ( 

• CD ro c 
J UJ O 
) O NO C 

J h- o " 
: z o 
)   UJ  T- ) >*- 

■»UJ X 
a. z O 

■ •- <— o. 
CD        f- UJ 
< -J z 
_    OUJO 

rsj a o 
D. — a. «- 
< o_ 3  • 
i— ■— i— _>■ 

>- in 
__ <N- a 
—i a_ oo «_ 
3 a. N- UJ 
co co ro -J 

co «- 

§§§! 

i   O-CDCDCDCDCDCDCDtDCDCDCDCDCDtDO -j _J _a_.aoc__.c__L 

i   OOOOOOOOOOOOOOOOOOOOOOOOOO 
i   OOOOOOOOOOOOOOOOOOOOOOOOOO 
i   OOOOOOOOOOOOOOOOOOOOOOOOOO 

i oooo_oomoo__i_in_ooo..o. »-inoo 
»                o               ru              ro in ru     ro o «-CK 

i ro 

t      ._) _-«o     u.>*r»-o         ro         o o> ru »• nj s* «- ro si-coco 
i oosi-ocoros_-<j-NoiocoruNoooooNv_-N.oo»4-rurou.u^si-CN 
i si-rOT-c*r»T-«-rosi-._cooNoeo*-roo«- in ro ro o 
i u.«-ru«-sruru«-rocoeo«-Osi-ru«- rurururorutMro«-«-ru 

i                                                                                                 X 
■<<     <<<<<<<<<<<x<<< < CD < < < CJ < 

i «-in     m»_>NO»_>CNX>OOu.«-oo_roor\j._inooro>_>inO 
i inrvj      r_CM>o*ox-.OfM_)_'»or.oooryNf.i.(M-_) 
i si-ru      ru«-«-«-coxrocorusi-«-ruro<Msi-ruru>i'srCN«-h-o£ 
i   rOO        O.r-r-r-C.X'.ChO'r.lMNI.aJeONO'OOO'-u.l- 
i   rOO       O^KKlOXKlOOr.M.1. «-u.rooruruo>oo(n 

i Mir»'_-S<-eooN_)(.eOf.t-in<ro»rom_)N »O O •*} N- 
i   •*Sf«->.->.OON**OM_>tinO»'OS(\JNOO in ru in NO 
i «-i_minininomN»0'-inNo<-o>o*o «->o in eo ro NO 
i  _KN.coN.N-«-ocOsi-ruNOS«-cosi-co^_s_si-_. in oo s 
•     _l_sN^(M.KHnOlAO0*O(.l_'- S N- u. o ru rs. ru ru 
i «-rurorururoro»och^-CNrucoONrooorN-h-.roco CO CO CO CO 
i *orurururururu^-xcorururururu«- u^ u. ru x S «-S- X 
■ o«-«-«— _-«-«-oooo«-oo«-ooo «- o o «-o o 
i   OOOOOOOOOOOOOOOOOOOOsi-^i-OOOO 
i   OOOOOOOOOOOOOU.OOOOOOOOOOOO 

ro ro «-«- o o 
i   OOOOOOOOOOOOOU.OOC0C0OOOO._OOO 
■   C0C0C0C0a_C0C0C0C0C0C0COC0*OC0C0NOS.C0C0rMrU_.C0C00. 

i       roOfo««-«-ujcrt          u^*    *i-< % _. 
i       u-i ro o os   •   • oc <          u oc c_i CK X 
i       i m ro 3 oc oc t- co           i UJ 3 o   - o      UJ Z -J 
■        U   i  tn.     DDUJ                  -J z O »_■ oc z       > •-• UJ 
■        i  o  i  -J >- >- oc t-          »zocrouj <     ~ E 
■      _JICJO—i-iaz         as~o     z crt oc —i OC < 
i         — _J   i   C_ O O        UJ                    X >-   •• z UJ o oc z 
,          E — -i'O-O-^NCJ                   •l-XZ'-' UZw O UJ 
1               as H- __    •    . X CJ              UJ       Z UJ X Z UJ z CJ     * 
1             >    >__IZU1<               ZUJ < LUH — o ~ t-~ 
1          UJ UJ     »—• Q.Q.<     >              < Z     oQ- o< t- OC Crt »z 
■          ZZUJ-J—'—'3lrt               X< JU'N Crt < UJ o — 
i          <<Z< J-lvl/]               H- X O        Crt s i-t X oc M.   <C 
>       xx<   »<: <      O          z t-x ro < ro Crt o a. 
i          I-HIC3     »    *a-JI-        UJ ID O CO N- UJ o o 
■         ZZt-ZCDCDUJCDZ       ru c_ CJ ro S oc o o >- UJ 
■          _I_IZ-ZZ£« —               3—1        < ru o     ro ro X 1- 
i       Mrsjuji—t—t—-•_s«eoo>-<uiru r- _• »— o ~ 
i                isi<<<c_:uj_i.roro—i     o s S 3 < o o D. X 
•      zz     o o o a. crt     OOO-J«-N- O UJ < < UJ 3 —i 
•      3UJZCJCJCJ          asrs.s-o.>-si-«— z z ■— X —1 -J o 
i           OlUW   •*u..r-U3'-|.      -CL«-CO UJ UJ -1        CJ u .UJ CO 
1           __Ull_l_Or- —* Z                WO    i      • c.  a »>- XCOKD:  I 
i eoooi-'-'-f.oJ-'^^N-aa.HOOt-t-jj «- UJ3 a. 
i ro          CDOOOI>-_SCJU«-__I   < oc oc ZZ—l-JOEtrt — 
• orororommu.coe_3<<  •  o—I-J t— h- •- —   i   oc 
I rs-coeooooooruo-j—j-jcrtcrti-i»-- <c<xxEo;of- 
• rorororoh-rN-rN-.-<«.__co~~ asas z z naaaaww 

A-7 



o o 
os o 

U_  U_  LL. U.U.U- LL.  li_  U.   LL. 

>0000000~JOOOO—JOC3CJOC3 

000000000000000000 
OOOOOOOOPJOOOOOOOOO 
ooosotnoomosooooooooo 

^O^OOflOt-ClOIMOOCMnOOa 
«—        O        «— sO        IO O        N«*f\lr ^O^ 

M st        sQ T— O» SO 

^ N _ ro co     o     nrow 

ooocoon»on«-irn-orosi,or\j»-os*o»- 
^ (\i o t-N t\j ^) in N T- o PJ «— «— pj ro «— o ro •>* 
Pj~pjpjro«-ro«-«-«-PJ«-M«-«-«-insoLnri 

OO^PJ«—«*«—«—co^«—p»p»ro«—**SOSONOON 
in«-oinf\joiniA>s-Nt\]mKivOinCNNNN»o 
«-PJONOOsOsv3-.J-«-oON«-«-Os«-COrororOCO 
ro3*i'ins0Pjrororo>s00N0NNj-roro«-'«-«-0N 
MinMininrfOKlKl'-inOOOMNOOOO 

1 co PJ ON 
3COOO 
JSt-O 
-in«-o 
J OPJ NO 
JsO OS*- 

) o o o 
JO oo 
> oo o 

-d- m «- in 
•>* o in PJ 
«— in os co 
ON NO PJ oo 
so «~ «- ON 
«~ m sf o 
%o (M «- CO 
o o o o 
o o o o 
o o o o 

E J LU% OS tt 
U 3 h-       tU UJ 

-J CO O 3 3£ 
UJ -I DUO« 
> UJ —I OS CJ OC 
~ U »«( O. 
CO   • -IM _J 
O OS Q               «- 

(M ON. ON O 
«- p» s» ,# co 

N- N- co rvj oo 
«- m ro ro ro 
o PJ ON co co 
*-o o o o 
o o o o o 
o o o o o 
^-inwroM 
o *- o o o 
00 O 00 00 CO 

tO 

«— p» in 
oo ro N. 
»JK- PJ 
PJ in PJ 
ON o so 
o ro PJ 
«- PJ Os 
o o o 
o o o 
o o o 
*r«-ro 
oocs 
CO 0ON 

UJ o_ 

O UJ 

__ - UJ PJ 
£D >^ D.NO 
O O _J >- o 
CJO « t-stf 

«   «t *    ■•«— 
■——JO _JO£ 

-» o 
miu«       *C 
«- r- h-        CJ OJ 
sj- — < ,- 

UJ o 
^ £0 
V) OS < < 

PJ ON PJ in 
NO PJ N. *j- 
co p- p- o 
Os sO PJ PJ 
coch«-r«. 
C0 CO ON PJ" 
«-«-«- m 
o o o o 
o o o o 
o o o o 
in in in *- «-«-«- o 
ON ON ON 00 

OS OS •— 
UJ UJ OS 
CO CO UJ 

(O 
>- >■ 
I- H- >- 
D3I- 

o, a. 
O E 
O O I 

E 3 UJ 
<OUJ 
z < or 
UJ —I C3 

)C0N<U. 
ONNO 

i in in ro in 

IXXr-r—t-l-t-r->O.QO 
• i-h-t-(_(_h-(_i_>555 

CJ 
k co«- a 
h- PJ > 
in in uj : 
^- Os«- I 

i V-ooc 
Q. o_ i »* s 
i     i   o   i 

: OS Q , 
: i- < . 
. to UJ I 

UJ ■— •— < 
■ -z CJ CJ «- 

C UJ UJ u 
J Q. D_ UJ 
J CO (O O- 
) to CO 
o o ro 

)<<oin 
j UJ UJ < ro 

J«- Q 

oooooooo oooooooo oooooooo 
oosoco^finoo 
N0        «-ON        O O 

«- co ro 

O       NOfVIO 

ON ro«— PJ in ro o ro 
rs.sopj^*-T-ojT- 
PJPJ«-«-«-«-«-«- 

<<<<<<<< 
ororvirocorooso 
oroiN-oorosors- 
eoroosT-rs-ropju^ 
osroincoN.roco-3 
orooooro«-so 

•<rro 
oo »a- 
0*h- 
sO -tf 
o.nj 
OsCO 
rvi in 
o o 
o o 
o o 

N- »* Os Os 
OUlvjS 
OMT-O 
ro os ro co o o-^-«- 
o »j- co oo 
2Nin«- 
o o o o 
o o o o 
o o o o 
irn-«-<- 
00 CO o o 
sO sO CO CO 

ro o 
PJ o 
sO CO 
>* o 
fs-Os- 
rs. vo 
in «— 
o o 
o o 
o o 
ro ro 
co co 
sO <0 

*- < : 
o < i 

(O 0£ < 
o o 
C£ U_ -       O 
UJ   • »* or     — 
< cj sO UJ        3 
vUJOZ        O 

-J -^ zc      •— 
ac UJ«- —     _i 
UJ     -       X 
> sO     »I- Q 
O N- CO UJ 
E O «C ** H- 
UJ O 0£ CO < 
KOO< CC 

£        ^ UJ 
I— £ UJ C3 
UJ     > <:     — 
s«; sc *-. r\j     or 
to O —l N-       u_ 
< to O N>       UJ 
13 ac       «- Z Q£ 

UJ     »CO UJ   > 
i _J X -J • oz 
I UJ UJ UJ t— O UJ 

CO        Z   •    D!U 
• ro < —i ►- >- 
:JZ-«X 
IU1UIZO 

auouo 

o o o o o 
O O sO o o 
O O Os o o 

o -j- m 
«-ro co ^r co 
ro sr ro ro PJ 
so ro PJ pj m 
PJ «-«-«- NJ- 

< < < < < 
ro x^-rs-o 
ro x o co so 
ro x »* PJ co 
ro x co ^ os 
ro x«-soo 

ro so o in ** 
•>* »j- PJ pj co 
p-r-r^rou^ 

CO Os Os O ON 
in x ro u. rj 
o o o o o 
o o o o o 
ooooo 

<     -I 
»UJ o_ 

WOS 
to —■ to 
O Of UJ 
-I O 3= 
a -J to l_ I _• 
zuzm 
UJ       •— N. 
tO UJ U- CO 

«- O UJ UJ PJ 
o •— -J z     - 
CO -J >- •— UJ «->- = _!»- 

i  oc t- o —■ 
<uujoez 
< <C X O. 3 

oooooooooooo oooooooooooo ooooinooooooo 
»OONj-^J-NjOCO^tOOOO* 
ropJOso»o cooo     o 

T- in m os ro Os      co 
so ro     «- 

p* rnino     roost-T- 
«-N*^sj-u-\«-roro«-rors-co 
»j-coososOs-^runpjroroONro 
*->a-pdPjT-T-rvjvj-rjpjpj«- 
«-«-PJPJr-«-T-rO«-«-t-r- 

<u<<<<:<<x<<< 
opjsorororoo«-coN.coo 
inocososONOcocosOsa-roso 
T-fs-ososOsosinrouicoropJ 
roroosNj-Nj-NTcosOpjT-roco 
MO-inoooNN>tifln*- 

roo 
oo ON 
•sy in 
PJ Os 
-* ro 
(Cg 
o «- 
o o 
o o 
ss- vr 
o co 
CO sO 

ro PJ 
•* ro 
in o 
P-O 
>o o 
o u_ 
o o 
o o 
o o 
«-NT 
o o 
00 CO 

sj«- 
PJ PJ 
to ro 
o o 
Os O (s. o 
X u. 
O O 
o o 
o o 

o o 
CO CO 

co ©in 
p- oo in 
«- o h- 
ror-so 
om>t 
O OssO 
Z Os PJ 
O O O 
O O O 
O O O 
«- >* to 
00 O CO 
sQ CO sO 

«-OsCO 
***-o 
pjro co 
^■«-oo 
COOT- 
ONO CO 
»4- Z PJ 
O o o 
O o o 
oo o 
ro ro ro 
OO Os CO 
sOfs. >0 

o. j- ~ M 

UJ      — > o a = 

sO 

i-ro: 
< PJ - 
3t ro c 

oc a: -. 
03 ~ -I —I X 

OS < < O 
»I- ac ac ac 

cc       UJ UJ uj 
: z Q. 
J UJ 
) U ■*£. 

UJ 
\ a z Z Q Of 

*< < 
• CC CC 
> 00 00 

<LQ        -J UJ t- 
oc o      y-iviz 
CO N. sj- t- 00       O 

■   NllJD-lU 
EO o U U -J CC 
ro sd- co < < < < 

NNaauNNNJZ-lr-NNNNNaNNJ-l-IJNr-r-Nh-Ir-l-NNNN-l-JmNN 
oojjaooocaacsoooooojootstatatsoooooocüoooo 
nSnSSS22222229000000000o°00oooooooooooooo 
SnSS22SS222224J220SOOOOONODOC>00ooooooooooo 
ooinu^oocoeoooooo*j-oouioooooo^)ooooooooou^ooooinp-o 

t> o ro ro PJ o«—PJ r-o «-so PJ-^ r>-oo ON     oeo«-*-*—     ON         ro             oaorosj-«— *-     «-os«- 
v\-^            co in PU «-      ON                 PJ PJ      CM      PJ      *-                 ro                                       J- PJ 

oooooooooooN-oooooooooot oooooooooooooooooooooot orooooooooooosooininoooinoot 
Njooopj^a-rjoopjocopjopjopjoorooo 
PJ r- co ro in rs. ^ ro     h-     co PJ     NO«-»* K-CO 
oo     «-     «- ro so     «- PJ 

o sQ ut 
sOOs 
soro 

«-ro-4-ro O       «- U^       sO •* PJ N* PJ\r\ os     i-eoo 
^SSSSKrSSSl^SSlI^^^Df *     »-Ovfyooinominvt     ^■osu*\rN-^ropj«-inN3'«-p-pj«-roos«-u-»coosos|s-     ^ossoospj«-f^rosoc>N-ONinos 

tKS^^!^!^^0E2oc^^99!r^2;00^^wpvo(VJ^c>**'-0N«-s 

!TiH^$wC1M.SP'w^P^r~t^^^^^ro^^MWNo^^^osrN-ooo«-zz«-^oooooN«-«^ 

sorors-«-o>oso«-ororN»uioooinrooeoooNu^cocosOo>oroN.rooONOoosoooooooooo30oro«—rou^osc 

so so o 
OsPJP- 
co vt ro 
«- «- ir\ 
osors. 
o m in 
u_ o pj 
ooo 
o o o 
ooo 
roro u^ 
o o «- 
COCOOs 

in NJ- ON 
OONCO 
Os ro rs- 
omo 
o in co 
osroro 
«-o o 
o «-«- 
ooo 
ooo 
m in ro 
Os Os in 

o«-sd- 
inborn 
ro oo «- 

o roro 
o PJ PJ 
U. CO PJ 
ooo 
ooo 
ooo 
** in in 
o co «- 
co so Os 

co ro PJ 
PJ  Nj  fS- 
•>* m os 
o so *o 
oeost 
u. PJ >C 
ooo 
ooo 
ooo 
ro«-«- 
O CO ON 
CO NO PJ 

N. PJ 
CO in 
•^- Os 
PJ PJ 
in «- 
«-N» 
in «- 
o o 
o o 
o o 

>*p*ro 
s* oo«- 
N. *j-ro 
OspOsO 
«- in ON 
PJ «- ON 
N. in ON 
OOO 
OOO 
OOO 
«-«-ro ooo 
CO CO CO 

ooo 
CO sQ h* 
ON 00 sQ ro rs.«- 
«- ro PJ 
in PJ ON 
PJ co to 
ooo 
ooo 
ooo 
ro m in 
o«- «- 
00 ON ON 

•*inin 
PJ o o 
in Os OS 
«— PJ PJ 
«- o o 
ooo 
ooo 
in ro ro 
*~ o o 
OsCO co 

J « o      «t- 

m fs- in 
o«- CO 
Os Os PJ 
o |N-ro 
o roro 
ON PJ s* 
«- co PJ 
ooo 
ooo 
ooo 
in ro ro 
«- o o 
ON coco 
> z 

a -t sc •- < 

> o< < 

B->-     _J 
—t <        UJ 

OS UJ OS        >- 
a 3 a. 
>- u. to      co 
= ro 
zxo:     in 

:£<:</><     ro 
3   »<: UJ«-«- 
»— _i _i _J ro 
DOlLU^J 

o *t 
3C UJ 
O CO 

3   » < 

m co«- 
NOfO o 
o pjro 
»tf fs. sj 
ro«- o 
ro ro ON 
>tO(\l 
o«- o 
ooo 
ooo 
** m ** 
o«- o t. 
CO Os 00 C 

OS Z 
m a 
3 < 

R^ 

o o 
o o 
«— in 

-3-00 
ON ^S- 
sO U^ 
sO -4- 
rom 
^3- PJ 
Os PJ 
O O 
O o 
o o 

PJfs-sO 
h- PJ U^ 
CO P- CO 
OsQs O 
fs. sO sO 
IN-NJ- VO 
COON 
OOO 
ooo 
ooo 
<r «-st 
O Os o 
CO PJ CO 

so co in 
co ON os 
**«- in 
r-ro PJ 
soN-«* 
«- PJ m 
so in p- 
o o o 
ooo 
ooo 
«— «— tn 
o o«- 
COCOOs 

Os«- P- 
ONsQCO 
COP-ON 
in o P- 
sOCO ts- 
00 CO CO ooo ooo ooo 
»* in »* 
O CO o 
00 sO CO 

in 
<t I . 
in oo 
PJ «- 
PJ < 
O CO 
o ro 
o rsi 
<r CJ 
o t- 
co o 

moiMin 
U^ •* fs- «- 
^0«0st 

t os o ro h- 
PJ NO p- ro 
OMN-J- 
«- ON x m 
«- o o o 
o o o o 
o o o o 
tn ro ro «- 
t-OOCO 
ON OO CO >0 

NO -* O NO 
rs.«- so PJ 
PJsO CO »# 
ro fs- is* co 
so o ro «- 

PJ u- 00 PJ 
o o o o 
o o o o 
o o o o 
m m in «— 
«-«-«-co 
Os Os Os NO 

PJNO ON 
co %r »j- 
roN«- 
m ON ro 
PJ «- ^a- 
co PJ co 
inSin 
ooo 
ooo 
ooo 

: a t- 
i z ■— Z — E O CC 

o -J a. h- os to : < < 
j UJ as 
: to es 

UJ ■— ■_■ 
Q_ r- 3 
3 OS -I 
CO < U. 

3 3 t-        _l 

£ O f- —l X 
u to < 

PJ -J < *-   * 
ro < u. to o 

UJ UJ to (O < 
±c *c < <: 

> to UJ i 
: < os t 
IC3C3I 

»—I «C < r— —I 
-    ■ *- O 3 

s: < 
: 3= to as 
j o ►- o 
. — o >- 

>- OS u 
OS Q. <        OS 
<Or-ZUJ 
E OS to O 3 
o a <  -> o 
—J o t— >- CJ 
>- CO UJ CC < 

to OS 
o < 
as UJ 
UJ -J 
< CJ 

3 3        I 
a ok 
CJ CJ «c i 
< < UJ I 

J «—• in in 

is: IM 

..JR.. 
>0>stvf 
* o PJ ro 
r«- PJ co 

to o «- 
UJ — NO 
= a.«- NO • 
Q <   i   N» < 
< OS < PJ 

u- *C < I 
UJ UJ 

z co to . 
>- l 
to UJ UJ ( 

I        Z Z I 
• ooo* 
I Z CJ U ( 

—1 -J        «E O O CO OS < 
<c < 
—1 -J •* < 
UJ UJ 
to to 

ro     < 

OSO o 
UJ in UJ 
—J ON OS        3 
< ro 3      o 

PJ < 
o os 

>3-«-PJ 
** in u^ 
P- P- ON 
ON Os PJ 

ro NO h 
m«- : 
ro co * 
■r- ^3- . 

Sf «- O 
m >o «- 
o N. ON 
in p- p- 
«-«-os 
<r co so 
ON «- >* 
OOO 
ooo 
ooo 
tn >* «- 
co o tn 
sO CO S- 

ps.-<r NO co sj 
so co osro ro 
so o roro «- 
N. o in PJ «j- 
PJ o in «- ro 
co o ro oo PJ 
x z o o PJ 
o o «- o o 
ooooo 
ooooo 
«- »4- inro in 
o o «~o<- 
C0 00 ON 00 ON 

3C   i 
J ooo 
• _J fs» 

to UJ u. a i 

>> UJ 
«« z 
CO to      o 

BUJ L 
►- EOO 

■ o. «t "*s.in m 
i o a. PJ  
.CJ—>mcjuotOr- 

os PJ  
i co m  i  —i —J —i —i -j 
I33U — — — — — 
i-J-JEEEEEE 

a E«- : 
o     x 
Mus;«» 
PJ »- 

i    O*- L 
<2inui 
i    >- O Z I 

3Z -j«- < : 
£ O   i    CC I 
E X Z O I 

PJ C3 t— _J -J h- CO 

r- ^ 
z < 
UJ OS 
> CO 

UJ  CO  LL. 
o 

QUO 
: C3 i 

<      «- «- to t— «— « 
 1 O       i «-« 

INO kr-*tq 
■    CJ Os 

NO ro oo 
OO PJ PJ 5 

O «-«- o o ► 
CJ   I     t   «- «- I 

. o os a: as as 

> > > > i 
i— h- ►— f— « 
as os as os i 

J UJ O r— r— ►— f- ■ 

<c o a. -J — 
os UJ o —i z 
co     o PJ UJ p- < 

JO>Oh >- 
J<f OOIUU 
«CO*      OS z 
X 3= < O        O OS 
u u ro so _i u UJ 
H- t-    i   CO -I — > 
O O <       UJ -J -J 
UUOUJX-H 
to to to to to to to 

CO 

as a: as ( 
UJ UJ UJ i 
3 3 3Z 
a a a < 
CJ o o t < < < « 
UJ UJ UJ 
OS OS OS 
3 3 3 
to co to 

OS OS 
3 3 
to (O 

< UJ        < 
as <      -J 
O. s^ CO 
to i 

as«* ^ 
-UJ p- z 

os co •— 
UJ < UJ 
3 UJ > -J 
OK«« 
u a to o 
< UJ UJ z 
—i a x UJ —i 

O r— o 
UJ t- < co to 
os z I 
3 UJ >- >- CL 
CO > <C < « 

• -J as as os 
o o a. a. H- 
to to co to to 

— «-< < 
to • , 
UJ 3 UJ as 
as in o O 

co <: 
>-     os ro 
X   »oo 
O UJ    »o 
a. co o i 
UJ 3 UJ co 

i JQ£U 
UJ 
UJ*-^UJ 
X O < 00 
OPJs^3 
a.     «- _i 

ONO O 
os uro z 
UJ o_«- x 

A-8 



i 
U_  U.                            U.                    LL.           LL.                            Z LL. ZU.LL.ZU-U-U-                   XX                                     U-ZZZZ                    Z                            LL.U.U- LL. 
fSj(NICOh-_)fSl_l_JM_JMCQ_l_jrsl_J I—  *—   M J Jh JNCDN_INNZNNNK£NNZI-KJNN-JNNJNU-INCOJ_INI-NNJ EEN 

UJ OO^Q.OOOC3OOO^OOOC)0.Q.OOC)0_OOJOXOOl3OOOQ-tDOOOa.0-tDOOtDOOtDOtJtDO—JUUOQ.OOU ÜUO 

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo 
Q£ 00OOO**O0000000OO00000000000000OO0O0O00000000000OO0OO0000000000 
o OOOOOOOO«—OOOOOOOOOOOOOOOOOCMOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

1            to ooo**mooom**oococoooooor^mooNooor*-ooooooocooooooooomoomoocMoooinocMooNjooo 
f\i *t *J »-in o NJ      in«-CM O*o                                 in                                 or*-          co          ro          «-          *-          »- 

NE
T CM »—      CM «-          T- 

ro 
N.                                       CO                                            CM            in                            «-                            T- 
eo                                                                                        rv 

UJ 
a 
o «—                            vfivfl                     rO O ro ro in          N. in      co     o      «-          m     ro **«-     <f          o *- s- **t      •**               h-•—IM ro ** 
u NO>N*J»OeO^COOWLn'-Sr\lll'lCOr«.fvJ'*TN*OfVieOnNinOOf*)       sjONinr-eOr-vOCO^sfOOCr>rO'*rsfeO*JinCOrOOCO(\JeO       *o O CO *0 TO 

O«—NOOCO-*rOO**Kr^MMCOrONONOrO*— CO O rO *f O CO O <-*t <-r- r-^MONC>N^NMO(>0^*-OinT-r-fO^-0«'J,(\IOvMin»-COCOr\|r-r- C£ < r^r\jsrrvjsou^T-»-K>r»-r*nrjpürnis-co>o«->oco<-'r- t-rMrorvjr*jO'-r^ruin»-o*ro»-0(MrocMT-rococM«-- cMtM(Mr*-(Mt-T-o»—«-t-o«-*oror\jo 
;                   CO Mr->JNrvlM«-«-fOO»-«-CO*OrO*K*-MK)"rT- «-Ny-*»*-«- cMT-ro«- CM«-*-ro«-**T«-'—t— «—o**foj«-«-*—«—«—«— *o*oin«-t-T-ojnjco «—«—«— 

!         1 <<cj<<<<<<<<x<<<«<<<<<««<<<<o<<<<<<a<<<<<<<<<<<<<<<<<<m«*<<<«<<< ! oNO»*ocoi-ininM<)*Jcoi/*w(h*oof*jinc>iAOOOMeOMN^^NN»-{\iwo*Jinw 
UJ oOMoommr>jiMNOOcoNOCMrNjr*-N*coN.eoNOCMmmr*-MCöNomco 
O co CM «— or-.***cMCMO«*-oinr\jcMiMro «— os s co r\t a o> vo n <- (^ln^ocOL>wNo^^^^ol^'TT-^-c>xo^•^J^-^coMwoL>(nln^oneo^oc^MMln <          < t>inc*o*uiwo*^*f^wrgo*^ONj-*inoChO'NNuifO<*J*t*00in^min^or-c-toeoi*-xw 

i          CJ ON»*lflNMOOO>0in*tOONne3ONOOOONMinOOSNONrON0«SN0>0>0»XONOO(\lre0Ot-OOi-v3v0r\lt-OMI'liri 

**rNjro**reoroinN-«—«— ** in ** »—• ^(MSO<*- cO(\ime04>CMnS*oto*tNOcooo(Mn*otu     NO     r-r>>or>oKio,oinM*t>o^oo»-*4,fi*tM 
co ro ** ro co «**■ ** ** Nö ** in in ** NO N. o >*Q in ** in ** m co •** o in «»* in ■* w o *o o M *i in o M a      o      o CM «— co «— OJ ** in o o o N- co in N. *o ro fvJ co ro 
OMM*tN«-inmNinoNininin>flMO«o» — in -* so o T- >* co r\J o *o o ro o ro r- ro *o o     -*r CM     ro r*- *o in CM CO ro co o in ro «— r- ro »o co «— «-CM CM 
s0^r*-mmor*-r*-r*~r^m*or^o**CMmaDWNOr*-*o*o«-ot*-p*jcomoM                                               M»OMnoinNiMO^-inN*ooNN*j*o*tN 
oooNO\DOiO*«-<>r-**oko<ininso*tot>*tMeoin«-(hr\ieoO'OOin'r(\JonS>-Mvo     CM o o o «- NO «- >ooCMnoeooi\iMn>ooin 
oo«-so>Ot-fMrvicor*i>*'Ot\jrüinr- ONteooNininOsf^N'tfMT-oscocoeoo^inüxo     incocoo«-oconjc>*j-M<»roo*ood(\icooco 
t\izoor-*ofyN^fti»NNfviNeoin*ttnNnjooryftJN-*too*fzinr*-osu.eorn      x o      CM «— co u.«~ Noifl«-r-ooou.Ntoi\ixu.o* 
00«-000«-«—0«-00«-«—OO O.O O O «- «- «- O O OO O-«— O OO OO OJO O O.H--0 0 XO CD ^0,0«-'O0 0C3«-T-*-0000000 
oooooooooooooooooooooooooooooooooooooo3coorooooooooooooooooooooo 
000000000000000000000000000000000000000**0000000000000000l>00000 

■      z «-MinrT-r-f-*->**-inmt-f-Mr> wmroi -^ininstroinm*f*jT-ininNMinnMin>^^*fnu^inminMrnr-inininT-MvimininNfMin 
1        to Q*tN.OOOOOOOeOfflOO**OQWeDOO^ «-o oo<-ro o o co co co o o co oo co < co co  i  o «- co o *- o o o i-«-«- o ro o **r co«- OO «- 
■      z co   •soeocoeocooooDoo*o^cocorocoooin»ocoeoc>c>co^^ineoeo^^NOin 

o     uj a. M     roro>   •         MM £ OC m UJ     —     ro              to o o     O'-'-iz                  eo     z     gz     _i _t z <     o     o «- 
CC UJ CJ       CO                  O CL Z       -JCO*-<                       «—       3^00       <~.*-to       0      NO   1 

ro 
o      CL      3     inOMQ:          coco m UJ L3 
in      o UJ or       i MWD          ro ro h- o i CL v) <               T-      0: E —      UJ'-V.COQ:     -*          in      0 -J CJ cj          H- oc          co      UJ in o 
sr     -JO»     uiniu>-           «*  «• «-• z _j <             Z       N.       UlOl-       > 3 O 1-       CM             -*       CL3"»-*       —1 0£ < LU        ■***,            NO 

UJ — -J          i     i    X -J               UJ UJ eBCQU        <        «**        <U<        UJ        OiUJOrO                 1          E <   *• -1        UJ<UJCOO£f-UJCO% N* 

> X              —1 CJ O O             1— 1- ro -J E M      -a      r\i      w     _i      0 s^ 0 zo 1       t-tn      ou-j»      E      co 3 UJ UJ > co •-. ro 
i^     woo     H- i <: a.         << % > fflttz                  x            03            —1 3 UJ CM X       Z   1        0       »CO       < 0       _J _i >*;.— < 0 NO 
CJ        Q        Z        E ~J            •               XX o 3 LU O        ILQin        CC Z CO       0 3 —1 O.   1   X       UJ -J UJ       CCO             Z Z CC       _J CO to -J ■— % 
<               Z •—               i— h- X               << H- UJ -1 CD CO        UJ    1   %        UJ ►- Z        in < U.        XOX>-NUJUJ        >        UJ<UJCC>-<<UJCJ3 _j 

—i      CC2Z        »E (A a.          >- >- O UJ UJ z -co cc      cot-          >h-~     ro 0      UJ x      CJ-JEIUCOCDZI-      •-     —1 < u_ 0 x      -1 E < 
CO        O O Z        UJ     •>< •-"             UUUI z ^ z < CC3<        wCCH-        O <               O        >>O^UlO         UJ < CO —• CC        **t UJ -J UJ          •    O «- U- >-3 3 

_i cc —•      ZUJU. j          o O *- 3 to < 
5 < o_ 

XinUIC£UOO<Z        E CJ O               Xl-O        Ul-W     »DC UJ 3    •                CM > o o >- < <     • > — a 
CO        O CO X        < Z E <        UJ co to to t- 1 z     vh-*oauj     uiMiu     oa UJ cc     0 <   *    CM "- 0= cc ic cc     *o~cc     01      mo < o    * 
COXCJ        1—       X Ä «et     «      z ■-. •— »tf CLUO ZCfl<     •       CO CM        E        OSfifOC               HOOU JJ>-«>-iU        <<          it—        UJO>-0C<ZOUJUJX 
03~   -         i-x o o      >->->- o. t- £ < oc UJ CO UJ UJ Ul        r**-     »UJ               03               0£<tO*t CCCO O H        t—        UJUJUJZCMOeoC01X)<UJ        MM 

_J > Q < E > 0      t—3<      ui —1K-  1             cjujf— ZUIZD: Jlil*1-£      0      CC CL to h- 3 
X E t- 

_J _l X EC Q        Z H- Ll_ Z        X _I -J        Z O E CL rsi m 
U tu UJ UJ Z        UJZ        •—        *— O O CC — (J Q£ U — — <: r*- _1               UJ -J *-        CL               Q.H-H- >-U.UJ<ZOmULyNOJQ.I- Q_33CC-JCMCMr*- 

-j a: 3      IM LU ** i—      uj a. a. iu «* oucoo   - 1  co x          **rcc      ±£     ouiouoo33J<y      00          DC •«.(— _Jo;x(flw<<u. 
UJ UJ O -1 1-CM <C        CO oB CM O -J — Z         O *5 O CO CO UJ CJ — -J X O CM 3 < 3 C3                      t- 

roro o 
«r z u-— ö          rM N-<        -         oo.uju-H*r oro UJ _l _J CM 
x •—    »a; o_      x           O      m CJ CJ _i rsi      i-oouj UJXHHZ        -J        <        «-<UJ-l'—>^>->-               •CCJ<->_J<CJ     »O <tDQ.»^^OV)UaO. 

I       -J CO CO CM CL £!        3 Z CC CJ        ZxMOTuJZtfSNKlüaQOUJI-J        UU        K>>-ZlU<<Ul>-üaJ'-OZ<*t                      lUUUf-        ~ —1 •      < O O **        O         O LU UJ   -•>       UJ h- t— CO 3 -. o E* -ro u. U-<               ECO<-tCM        Z-JOUJCC0£X-J-JZCCiO^C0UJUJ<*0     *    -J3<<        1- -J cc cc <: 
oi o    »u      of UJ CL. in      _jtf«f      z to — o »Z CC UJ >- CL «- -J — <     •QUOU               UJ O 4T LL. tO        E CC        «- UJ UJ -1        1- t- »- O 3 < < — 

•       cc O       O O    »CO fflttD*-J^IIZ« i   HN^^UJUJi-OOU-IOCstllJZHM        < U   •   Z E -1          ■                OJ        3 UJ        tO CO < 5-               KX<££CC 
H«fZUU^^«-CDH-        < UJ    i    tO < O. CO O               Jlll5>HZJ*tfOOO>'<<        >XX<COO£OOUJ t          UJ s-N.     o o ro     uuooi-aauE 

t       t— N-CO«—«—NÖOrOrO        irtOUJ-« JD hMtttf<<<«-o:iAi-Hi-<«uj>-«OD.3ffl^^zMa:JNOJO<<uj|iix<i3aaho JJQ. 
1      < t <-int)>o*oNeocoio«-ujjjJz>ujj-io:Q: i <<<<<uiJj>r<OD>->*h<OD«uiooKa:D:fl:üUJ-Hoa>->->-£ 
•         E o<-<-NNioroK)roSN<<<<<<<fflaaaio3UuuuuuuuuuuoQaQOOUJu.u.u.uuuuuuuuxzxiiii X X ■— 

u.      u- u 
rsi -J rsi r* 

.  LL.  LL.  LL.                                     U.           LL.           LL.                   14-  LL, 
jisjr*jfsi_ji—i—i—rsjoorsit—rsj_i_jfsjN 

U_                         U-Z                 LL.                ZU.                                                      ZU.U.U.                 U-                         U- 
,    (_l-Nt-l-t-NNCOHNI-t-NN_tHI-t-_l|--JNNNNI-l-NI-)-l-N-ll-U 

O OO C looouaooojoaouooo UJ 
a < 

iCLCwOO-00-OOJCwOCtO_OOWOOOOaOOOOOO-Q.OCLCLaOOO.U 

O OO C 'oooooooooooooooo ■ ooooooooooooooooooooooooooooooooomoo 
o o o c )o*ooooooooooomooo Of ■ oooooinoooooooooooooooooooooo-*d-oooor*-oo 
o o o c >000000000000h-000 o 

to 

■   OOrOOOCMOOOOOOOOinOOOOOOOOOCNJOOOCOU^OOOCOOO 

1   NOsV*-N*trvJcÖ*l*0*Ö>ONOOfv]COO*inO>OOOiriONONNsO^ o<oo>a reoroo*t-*mNoooso(\iM->ro 
O**        * ) o *o              **t in     ^ rvi r*-     «-     ** iCMCMrocM*—ocMO     cMr*-coo*4,cocM*o               NOvoooin«-*jM      omromNsO 
ro ry                                 *—%»«-              «- h- 1      «—0          «-«-•—          ro              >o      1-                   «— ir\ *o ro *- CM CM          m          *— 

co^- UJ 
z 

1                              CM              in              in                                     «—«— CM                   *- 

in 
CM       CC o     in ro co               o*o          rgooin 

UJ 

s 1                                **                                                                                                                                            «— 
1 K     ro CM0N-«-         **r CM         t—m■**■     *— om o so **t *o o     «-moo     om     -**ro 

cMrnro c\ ^•ryoinoin     *-tor-coN»oo**o u 1   T-*t*t^NC>00<sOr'ininvOeO*tO*NNN**MO*tr-fyt-M\OfVl*OCOpn*tCOC><0 
mo-or in*JO»OOin(M&MsIMNOT-00 0£ 1 -tfeoooo*-ocoo*-ocMco«-ino«-ooroo*— ro**r«-»-'-cM»0'-co*—oro«-o 
mo>Nf •-*oc\jf\jPuruco«-'-'«-ofM(\j«-f\jc\j < 1   i-*jf-r-T-NMM^N^Nt^N«-t-0*-^rUNPnN»-r-*tNmr-WNNT-<-rviM 

i«-«-*-«"«-.i-or*-cM«-«-inr*i«-«-*-NO«-«-«—*-0"«-«—«—>o«— «-«-*-0'-*-ro*—o ** CO**«- *-*o«-«-T-*d-Lnf\i«-*T-c»jLn»— •*«-«- CO 

< <<< <<<<<<<<<<<<<<<< z 
a. <<u<<<<<m<<<<<<<<<<<<<<<<<:<<<<<<<<<<< 

«— ** O «- fococosfrvio«— m *o o *f co < co N-in 1   ONONNmNO^Nin^NCNinNmCONM^S^KNONONONJ-innNO^^NSO«- 
co in N. cc M*tSinomr-NN.wNini:«*nco UJ 4lftO0*N>0*0inC><0&*0C0NNn*0*0in^WC>'»OMMf0OI-,OinC0C0NM^rvJ 
mO"OK COMIMOO»-NOMn«-inNZW«-(\l CJ ir-N^C><NJO^C0e0*9>0NMNC0NC0rdN3*0»-*-»-Ot-»-0'0*N(>«-tnrJ 
(MOl/1< OT-inoopnt-N-jr-mzDi-O'i- < iMrnoi/ico>oo>('ii')<S[\JOMin<'-ro^*JHk«-r'*-i);u.*tf\irns<0'SD 

iroocMin«-o«—«— r**.cM*-cM«-ujroco«-NOCM»ocoEOOOOcoocoeoin«-oo'r-NO O«-CMN oeom'-«-Mroco*ooco*iwcooKi CJ 

N. IO >0 K1 m o s co ^ co <- mo«— mo»— cooo* 1 roooNWomo*jr- om«— o«— r*--*3-ocMinco     m «— CM co      ON-ON-N-NOON- 

o ro o c 
*—T-ino*o*T—o*-oo*in*ooo**co 
inc>inN-opnfO*4"COC>**co»"inc>N. 

I co 0 «—N. CM •*» NO 0 ** CM «—m NO ro CM ro 0 «—** CM «—     OON-**     «—ro **3-**r N. ro co r*- 
» **minocococMco**«-o*.oco*j-**T**ONO*—ro«-     Noocom      O*CONO>N*OSJ-X 

r>*-»-ir *o*fl*fst*o*j*tNocoeos*tovOS 1 rNioco^No^ö^NorNtaNONors-oN-or^-NorN-ino     ocoo*jror-o*tNfOOr*-r*.o 
1 s*roN-*— NOooromNO**T«— ro«— oNN*fOOOOOinNir\eoO'vO<- or*-oco«— cc ** CO CO CC *j*T*0'-NNtorocMnc>>fioocor\jco 

"Ö CO O K" ro^o»o**»N■»oc^*»t,^o,ON•^v]Of^J^or,',» .ino«-o^ooinin>OvONNOONO>ovqoo«-ovONN^NOjci*OONpnpuj 
\OX(MC »-ONXMsOfyinr- COinCOU-CMCOCO 1 S.O«— u-cMLLzr*-«— r\iNONcou.u.NNO*orju.ovOQCocoN<*trMr- NXU-WU-X 
o o o«- 
o oo c 
o o o c 

«-o«-ooooooo©ooooo 
oooooooooooooooo 
oooooooooooooooo 

1   0«— OO«— OOOOOOOOOOOOOOOO«— OOOOCDOOOOOOOOO 
1 ooooooooooooooooooooo-**ooooro^ooooooo«— 
1 oooooooooooooooooooooxoooorsiooooooooo 

in «- ** -j 
coo o c 
-O CO 00 cc 

WMM«-o«sjsf'-msjroinnNMW 
oo***ooooeocooo*T-CMnoo 
cor^M03rucocO'0-*ocococ>s.cococo 

Z                      UJ        X d£        <               H- 

z 
V) 
z 

1 *r*t*fminmM*rroMW*tinin'*r»-st*fro«-inf\iin*t*t'*t CJ«-»*«— inin«—ro**** 
1 ocoooco«-ooooocoeocoocoeocooocoiccoooot— momco«-moo • 
1   CO*OCOOONOC>OOCOCONNNONOVOCO*ONONONCONOONOCOCOCOONCOSNOONNCOCOU. 

1   ni       <                    ^.   1               0«—                      »            >-                                           N.                    U- CC       O. UJ 
1 >     LU         UJ co              i-i               -J         cc         ro                  ro                  oo 
1—      ZJCOCCI-                   m               —          0          ro                                      oocco 
■ to     00     ooz         >-     NO              0         <         co                  ^              z         p-- 
■ UJ          z ^NQ. _JUJ          0%                                           ■*—               0               »—ccu-ec 
IXI-3QCCOO               CC                                   UJ               O               CO Z        1-        <                      H-UI               H- 
10     ZOKDU<                   0               x          CM          2 <      z -1 -1               t-CLisimec 

<          <CL<CL                                    -"                        £                •-                 CO-J          <OCQ                         3<OPÜ< 
1           Zi E 2 1  -J 0          03               0.           1                <_JCO                    cjo-r*-cj 
•  a      < 0 0 — _i z          UJ      J     m                   -J          CCUJ      <Oi^               _      ^^^ 
1  UJ      UJ CJ « t— < •—          cc      u-     K-      t— UJ 0 CL          UJ eo      LU a: z ro          E o «— >- ±* 

*       UJ 
«-      in «- 
O        < N 

3                    QC        o O    • -1             Ä 
O                                <     »O CO             «t 
o_                UJ           o >->■*«*.      o w 

O        CD -J 
•o         rv 
%        Of 3 

UJ IT 

s               H- nj c\j UJ 3 *-      a. os 
O                    CO              KOZ        £UJ 
u              < UJ UJ 3 •— <     u a. 

o- a. a.»— ^ —J         co     —i 

5 
IN

K 

RU
BB
I 

P
M
T
 
#'
 

UJO                  >->-<       <       o—       »« 
> <—               < H- h- Z O UJ        ZO         13 
—■ 3                             UJ UJ (/)       M 

ico      co      0 IWQ;               1-          «-      zrviz*-*.          m          touj — o          3«  .«z 
.<               t-i3        3        X-ZO        U.        UJZ3CO               COUJ        .     «     .S        J-Z3WQ-- 

B
L
U
E
 
TO
OL
MA
KE
R'
! 

8
0
0
Y
 
L
I
G
H
T
 

C
-
1
1
1
,
A
D
H
E
S
I
V
E
,
 

H
A
T
F
R
P
I
I
 1
 A
R
 
HF

MI
 

C
O
R
R
O
S
I
V
E
 
PR

EV
El
 

G
L
A
S
S
 
C
L
E
A
N
E
R
 
L 

H
E
A
T
 
F
E
N
C
E
 

M
A
R
-
G
L
A
S
S
 

M
I
L
-
R
-
1
9
9
0
7
C
.
P
A
I
 

N
-
1
0
5
1
 
M
M
M
-
A
-
1
6
 

N
-
1
0
5
1
 
M
M
M
-
A
-
1
6
 

0
-
E
-
7
6
0
,
A
L
C
O
H
O
L
 

O
X
Y
G
E
N
-
R
E
F
R
I
G
E
R
i
 

R
T
V
-
1
0
3
 
AD
HE
SI
VI
 

S
E
A
L
I
N
G
 
CO
MP
OU
NI
 

S
I
L
I
C
O
N
E
 
LU
BR
IC
, 

S
I
M
P
L
E
 
G
R
E
E
N
 
(0
 

T
O
I
L
E
T
 
S
O
A
P
 

W
D
-
4
0
 
B
U
L
K
 
LI

Q,
 

W
D
-
4
0
 
S
P
R
A
Y
 
C
A
N
 

< ,   CO            .ZHZKU         CO O < Z        E        UUlOUl               3>        UJ        -JM        Z"0^^^ 
ii       co*-r—      z           —•«.oi»-'      E      cc co CL x           cc—      ZH-»-«I        ujE — «ccch- 
i    CC        UJ O UJ E < tO        -J-JOt-CC        1- UJ O E CO                      CO         O Z U Q V > D J U O UJ u. 

E 
U 
o 
CO 

a 
X 

CJ 
to 
a 

ro 
>o 
c_> 
to 
a 
X 

CJ 
to 
Q 

_l < 
or 
UJ 

< 

10
46
-A
, 

WA
TE
l 

1
4
-
0
5
3
6
-
3
2
3
 

3
1
4
5
 
R
T
V
 
A
O
H
 

8
0
0
4
5
 
P
I
P
E
 

Ji
 

9
2
2
8
5
A
 
(H
EW
L 

A
M
O
C
O
 
L
I
T
H
I
U
 

D
A
P
 
2
3
0
 
S
E
A
L
 

E
P
I
-
S
E
A
L
 
P
L
U
 

F
E
L
-
P
R
O
 
C
5
-
A
 

F
U
R
N
I
T
U
R
E
 
P
O
 

G
L
A
S
S
 
CL
NR
, 

G
S
A
 
A
I
R
 
D
E
O
O
 

H
O
T
S
H
O
T
 
S
T
A
R
 

J
X
-
9
3
T
C
 
T
O
N
E
 

M
A
C
C
O
 
LN

60
1,
 

M
E
D
 
R
O
C
K
 
SA

L 
0
-
D
-
1
2
7
6
,
D
E
T
 

P
A
R
A
-
D
I
C
H
L
O
R
 

P
O
L
I
S
H
I
N
G
 
CO
 

P
R
O
L
I
N
E
 
FI

NI
 

P
V
C
 
P
R
I
M
E
R
 

R
E
M
O
V
E
 

R
T
V
 
S
I
L
I
C
O
N
E
 

R
T
V
-
1
0
3
 
A
D
H
E
 

R
T
V
1
0
2
 

R
T
V
1
0
2
 
S
I
L
I
C
 

S
A
F
E
T
Y
 
S
O
L
V
E
 

S
O
-
S
U
R
E
 
S
T
E
N
 

S
P
H
I
N
X
P
A
S
T
E
 

S
T
A
M
P
-
P
A
D
 
IN
 

S
T
O
D
D
A
R
D
 
SO
L 

TA
P 

M
A
G
I
C
 
AL
 

T
H
I
N
N
E
R
 
FO
R 

W
D
-
4
0
 
S
P
R
A
Y
 

W
E
L
D
-
O
N
 
W
E
T
 

Y
E
L
L
O
W
 
IN
K 

J 

X E m 
A-9 



U. U_ LL Z Z U_ 
N N N IM N ro 
o o o o o o 
o o o o o o 
o o o o o o 
o o o o o o 
o o o ro o o 

U- ZU.       U.             U.ZIL                         Z Z Z                   z z u_             ZZZZä»»^^ 

QOoäoa»SS?|nilr',islKSK|-!rTlH6IH-,-,NNNNNNNNNJJB OOOC300taOOO-JQ.-J(5000Q.Q.C3000C3UOOOOOOOOOOC5—1 
2222222222oooooc>000°ooooooooo©ooooooo 222222222000000000<=o=>ooo=>oooooooooooo 
oool2o2!0oooooo'*oooc'oino,ooo»-ooooo,doodinin^ 

oooooooooooooooooooooo oooooooooooooooooooooo oooooooooooooooooooooo 
oooooooocosoooooooooooino 

>o s- IM       CM«- 
s-«- ro 

X 
<<<<<<<<<<<x<<<<<<<<<<<<<<<<<<<<<c<<<<<<<<<<<<<(a<co<<<<<<<<<<<<<<<< 

^^   rtk   m   ^W   ^^   At   ^^   ^L    - .   KJh   Uh   ^n   »A   -A       ,-.       ...   ^>.   *-&   . ^ ~^. —   .   * —       —_..___ 
ocMno«oryjoOMnncoKtO'*>*oeO'Otn(0<- 

tsf0!Din0l(0inUin^,>Jm^{0'pf\ioin(\Joo 
o^ONOoornLn&.zujeocoNK)v-m-iooco-30<r-u-t 
Ntn«-ooooo z in m to K) m N r-r- o so o >o co 

orMCMCMCM*-oseo<-<-rs.r^ooro 
copss-rs-.s-in*3-coincMrorocoro N-oo*o-omujsjo*r-»-r- ro 

ininininx*-mrosOOsOs<ro 
ooooocooroinooinro 

ins-ro 
ro CM so 
m o o 
sOsOS- 
00 ** os 
CM so Os 
o o o 
ooo o o o 
s— «- in 
CO Os CO 
sOfMsO 

O 
CO Z 

S_r 
Q£  UJ 
Ct 3 

< (A 

nrooo 
«-sO FO so 
novtooo 
sO oj nj N- 
OsOt-M 
o oo co rvj 
Os *- o CO 
o o o o 
o o o o 
o o o o 
m in ro in 
o co o s— 
CO sO OOOs 

o as 

o in os 

soros— 

wro CM 
O ro in 
rO*-«- 
O «~s— 
ooo 
ooo 
in ro m 
«-Os«- 
ONN. Os 

0_S- 

O u- * 
Z 
oi- ; 
(J C/> ( 
-J < o 
< li. <-M        s 

_l H- _l >^ 
>A!U.U( 
O. «        O I 

or CO 3 

I M        OsO ( 
> 10       MCO 
: -J     GON. < 
J >-        WPJf 
: z uj ■ 
: t— u. CJ 
: UJ     o z 
Z =    DC -v 

: — m o_m 
o o      fO 

I       «- V) N. 

o-* Os so 
•-so s- fO 
CM «- o so 
o -<r eo<- 
«- in *-ro 
«— ro oo ** 
r-Mr-eO 
o «- o o 
o o o o 
o o o o 
in *— *- in 
r-OO*- 
OsCOCO Os 

SEsJ- <z 

_l o - — 
< »^ or en 
Droujw 

CM OrO CO 
CO N. OJ so 
o soso r*- 
CM in *4- co 
in so ts- o 
so ro N- o 
Ds CM in u- 
o oo o 
o o o o 
o o o o 
in «- ro in 
CO CO co eo 
sO sO sQ sO 

o CM CM o CM 
o o Os ** •* 
OOsOsONO 
o m *- o rsj 
os os m -a- o 
so co r\j m o 
«- x o o u_ 
o o*-s— o 
o o o o o 
o o o o o 
ro «- ro ro in 
CO o o O 00 
sO 00 CO CO sO 

<        tO 
or ro < u 
UCOS/H 

a     -J t 
Hi L 

ro 

OstO 
Os Os OJ 
T-soeo 
Os sO Os 
oro r^ 
o -* co 
PU Os *- 
O O«- 
O O O 
OOO 
sji-r- 
O O o 
co oo eo 

or or 
DO or 

OWN 
** rs- r\j 
r*- co rs» 
O Os Os 
•J-NsOO 
in fs- •# *- 
O COsOsO 
T-  O  O  T- 
O O O <f 
O O O Z 
ro -J- «- rvj 
OOOs s^ 
00 CO CM O 

< 
-J Z C3 
< o_ z 
UJ       >_ 

z or 
UJ < < 
a. -J t- 
~ <: to 
o_ UJ 
w CO _l 

in Os 
so in 
os o 
r\i o 
Os o 
CM z 
o o 
o o 
o o 
m ro 
«- o 
os co 

«-so ro 
Os«-fs- 
OssO CO 
eoNo> 
m o h- 
so co N- 
CO CO CO ooo ooo 
ooo 
** in *j 
o co o 
CO sO CO 

coroN- 
^- in *- 
in CM in 
sr so T- 
in Os o 
r\i so o 
rvjpsj u. 
ooo 
ooo ooo 
-j ** in 
o o co 
00 CO sO 

rsi 
L ä       an   i 
:DUJ<U 
)5I-«I 

£: < 3 ^ IEJUST 
■ O a. UJ CM ■ u-rin 

or « CM 

»ro 
o      < < 
o in CM x 
»ooso 
CM *- N. t- 

CM «- 00 < UJ =3 
uua 
— o 
QC Q£ CM 

JO; WT-OS 
: UJ UJ «— in 3 • o or     o 
: ~     E = t- 
:o:t-i-iz 

u. < < 
IWUJUk J 
: or = o o < 

: z zz z 

JJUJZ 
=E   - >   i oir 
UJ t- < <     I 
UZEZUJI 
>» — cc or a • 
X < UJ UJ •— . 
OQ.aa.a.1 

— x 
OHO 
r\i < o. 

O UJ 
a u 

UJ 
CM UJ en 
Os z UJ 
ino- 

öS" 
I- to < 
or     h- <*-</) 

: a. o      UJ 
J        <Ck> 
> i uo 
- **.— — E 
: co eo 3 UJ 
. a. a. OJ or 

13 M 
CO 

^ «c 
-J CD t- 
=} < z 
CO£< 
s-^or -J 
t- o < 
ZILUJl 
<        CO ( 
-J UJ 
<ZUII 
UJ o > : 
to CJ •— • 

— to ( 
o -J UJ t 
m «-I z : 
Os (O O ( 

in •* N. CM 
ro r^o eo 
in rs- o ro 
«- OsO CM 
co ^-o co 
ro NS-OS os 
oss—«-so 
o o o o 
o oo o 
o oo o 
*» -*tn in 
O O-- T- 
co CO Os Os 

o 

5 

in o N- in 
tn <r *- «- 
■»* os r^ »* 
Os Os 00 f*^ 
CM so ro ro 
omK-st 
«— o CM m 
«- o o o 
o o o o 
o o o o 
inro ** T- 
<-ooeo 
Os CO CO sO 

ro*- < 
z 

or WQ 

< —I —J CD 
UJ < < CO 
tO        UJ UJ 3 

to to or 

z > z 
o ~ o 
U CO u 

3 «UJ-K 
< o to to < 

•— UJ z 
UJ 3 UJ Z UJ 
V>        JUOQ 
< u. o < 
UJ UJ       u. 
or     UJ     N- o 
a     u. a in o 

"" — ro or 
«- a. 

O O sQ 
-j- T- m 
N- os ro 
CM h- O 
CM Os CM 
00 sO 00 
l"--*|s- 
OOO 
ooo ooo 
in «- «- 
co in o 
sOfs- CO 

COS.       o 
•^.ro 
«-       -JO 

M UJ UJ 
UJUEIL 
or < < 
a i z 
s^caut 

•j- o 
in «- 
o Os 
in N- 
♦-Os 
*#so 
Os sr 
O O 
O o 
oo 
in «- 
oo in 
sOS 

S- in 
sO S- 
sO OO 

CM -J- 
00 CO 
X X 

CM O 
ro so 

o oo m 
ro ro o 
j o o 
NOO 
CO u_ z 
moo 
CM o o 

._. s- o o 
■ ro Os ro in 
> o in o co 
ICOOCOsO 

UJ z o — : 
z O U -J I 
ou««: 
[J <— -J to I 
■—_!.—        | 
-I- wo 

O CO 
N- ro 
«- ro 
** (M 
o T- 
o co 
LL.  O 
o o 
o o 
o o 
inro 
00 o 
sO CO 

CO CM N* 
*tf CO Os 
T- CO«- 
«- CNCO 
in os ro 
in eo os 
ooo 
ooo 
ooo 
«-«-to 
oo o o 
so eo eo 

Os Os o sQ 
sf CON-N 
0>NOO> 
sQ f^ -J- o 
CM CO -J- O 
TO ro co in 
co co in CM 
o o oo 
o o oo 
o o o o 
ro ro «-in 
ooco<- 
00 00 sOCK 

cj : 

_J UJ 
-J 3ro< 
UJ -J o < 

s^ < (-) > > 
o r- H- 
or or oc 

> > r- fr- 
or or 

> > > > 
t~ t— t— )~ 
DC DC DC DC 

CJ O CO 
voros/ 
cMro 
ro *-*- 

O 
OsvJ- is- O 
eo CM ro T- 
•-C0C0 
> u_ 
t~ < CO CO 
or co co to 

CO O. O 

_i or «- 
< C3     »' 
Z Z < I 
o uro : 
t— t—  • 
O O <C ( u u o : 
to to to < 

CJ CJ tu 

N. UJ •-< 
i t- z 

U to 3 

UJ UJ 

to ^ 
u 

o «t 
UJ -J 
U. CO 

UJ z 
to •— < _..  
UJ -J        O H- I— CD 

- 3 3 r 
: _i _j: 
J CO CO I 

UU        Z 3 3 Z 
UJ z 
a UJ -J x x x x 

t— O UJ UJ UJ UJ 
I— to CO 

_     to or 
or a 

z <c CJ rg 
to      UJ *-      -JO 
«UJDin      < 
z o     «-      a CM 
or <«-%3- T- 
< or i-ro     <- 
H- to T- co 

z       »z 
or a z UJ      a < 
UJ UJ < UJ       •- u 
> or z or     —i 

I —I -J -J x 

) > «t — i 
-J or or i 

i o o_ t- ; 
) to to to I 

: or or 
I UJ UJ 
. a. a. 
i 3 3 
i to to 

— ~ujk ^ <: ) 
w<ON -J or i 

s^ or in 3 0- i 
**- OS- co to 

. x sO J«- UJ : 
:  i ro z  * o o o z ( 
iz«-uasjsr^r UJ. 

3 < co or h- e^ü§§§; 

A-10 



HAZARDOUS MATERIALS USAGE REPORT 

A-11 



f^i/iinoooNO 
t-NMOOO-OO 
CM —- —- lAininNo 

in 
MM        CO rO 
ro—-cMOorjoin 
M Oin N r-in sO o 
roroinoj—-or\j—- 
«-O« f\) <-«-«-N i- 

<CQ<<<<<< 

coin—»in—-«ooro 
OHinNCOOO'O 
rv.i—stcoininoo 
NU.MMOO>0>J ooRminsao 

^3- CO CO 

fst "* ** 
O CO CO 
•-co CO 
CM in in 
rv. o o 
o o o 
ooo 
o o o 

o«- o> O st 
in in co «- CM 
•—- «- ro co co 
co co CM CM o 
co co in CM o 
0 0>OOX 
o o o o o 
o o o o o 
o o o o o 
«-----st sj- 
o o o o o 
CO CO CO CO CO 

- —-      CO —1 

-J <: 
UJ or 
>- o £3 2 

— o o: 
< < i- 
Q- —I UJ 

UJ UJ ■>- Cd 
>- or 

or >- ZfO 
CC 3 
a. _J 
(A U_ a<zoo 
—1 UJ 
OarNeoo   ■   -J < 
O CO •  omi 
QT        < (M OS O O 
UJ O 
<CO«XCM*CQUjrO 

to to u, to u. v)       u. u_ to 
CQCarsJCQrviCQ_JM_l_jrM_J_ICQ 
—i—lO—iO—itaotsoooo—i 

'-CNONOCONOOOOOOCO 
rotnONOOCMroooooooco 
oinoinONO«—coooooo«- 

«-^OM&ir-vONinONinin»- 
—-      —- in ro •— «- in 

ro     «- 

s0 o o o rv.     ino>fi r\j 
«NNSoeoof\ioSt-S*oin 
O-*0var-r0Or-NOe0v0MO 
Mr-{\j(\irvj-r-(\iT-roomomro 
—-«-»—«—«-ro«—«——-NOininin«- 

<<<<<<<<<<<<<< 
r^-eococo<^-ino>>o*OK-stO'0 
rs.ininin:ErocorotM(M*-fv.«"-r\j 
MOOOZ'-N«-MMSOT-M 

«0 0>(M>«OMOOO(iN«-SO 

Ost rO 
com O 
aosj 
—- in in 
•?»•«- 
Sst O 

o o 
o o «- 
ooo 
ooo 
ro in in 
rOCO CO 
in NO *G 

Mino>&> 
o st co co 
>t«- iv. tv. 
in st rv. rs. 
«~ CM CO CO 

o ro co co 
«- «- o o 
o o o o 
o o o o 
in ro ro ro 
co o o o 
NO iv. co co 

rviro o 
(v. O CM 
CO Iv. N- 
0*0*0 

IV. CO CO 
CO i- «- 
ooo ooo 
ooo 
st in in 
o«- «- 
coo» a 

.—> O Kl «- 
NsOsOO« 
ororv.ro 
os rv. fvirs. 
«-•or*-iv. 
roro rv, co 
CM in «- X 
O O l- o 
o o o o 
o o o in 
in in in o 
i- «-«-st 
0* o o o 

«- o 

o ^.^.-J 

o_ o o >-          w^ 
CO CO CO «J O l-                   h- 

O O <C M ro 3           »3 
Q a: a: — O 
uj uj uj or 3                 ~ E 
u- < < i— CM O -1        O O 3 

CM UJ UJ UJ o to co 
=tt to co to z z z 

<<<—■<< 
t- UJ UJ UJ        uu 
UJ or or et z -J            o       to 
^UC9UUJ>>- 
10 UJ UJ UJ UJ < < 
< a o o or or or 
■  >- t~ i—      co to 
< Z Z Z UJ MH«        UJ        t— 

i UJUJUJ—IOOOO»  UJ co o 3 
E> > > O-st st <-Eu.^<uO 
DT -I _J -J E   i     i >       —I < UJ t— E 
o o o o — o o 
—. co co co co 5 5 

i-ooaa-D 
KZ3CQUUU 

tOU-U-tOtOtO u_tO(0 
—imrvjiNjcacoco—i—i-Jisicoca 
0_lOO-i-J_JOOC30_J_J 

o«— oomoinoooosto 
OCOOON-OOOOOO-stO 
o«-ootooooooostin 

oroi>csf\iin«-inoo(Mro%t 
T- «- «- «-     r\i      in r\j ro —- 
»—■ ro CM ro 

O-ONO ro (\i «— 
%ors.rv.h-r*-foeooN.so*-inro 
OstOOOS-flNO-sOCOOT- 
Sfr-rvir-MOT-fOOMl^MN 
N<-i-I-T-«oM«-voinm»-»- 

<<<co<<<<<<<<< 

roeocoococorv.>ONONorv.%o>- 
oininstinrorocMCMcM«—CMQ 
rooopo<f-T-rororoiv.roo 
cMststrv.sjsto—-«—«-so—-or 
inooinoh-oooooom 

o vrro 
oino 
NtOvt 

SQ <t NO 
NO   O   O 
o o «- 
ooo 
ooo 
in in in 
CO CO CO 
NO   NO   NO 

roro CM oro 
OON00O st st CM rs- rv. 
in in ^- rv. %o 
•—■«— ON CO sO 
NO NO NO ro co 
O O <\J CO «- 
«-«- O o o 
oo o o o 
o o o o o 
in m ro ro in 
COCO Os O T- 
NO NO N. CO ON 

o r%j «-«- 
(■Mtv-N-ON- 
N- rv. o ro 
NO CM ON (V. rO 
t> T- *- N. CO 
CO ON ro CO «- 
Trr-(VIX< 
O O O O CO 
o o o o ro 
o o o in N 
in in in o u 
t> O» ON ON O 

_| O '■Nin ^ 
O UJ —i      »J 
uaoHO 

: o< i 
* to >-*_» 
:     a — 
i >- UJ o 
I t- to 
: UJ «tro 

o h- >~ 
■ rsJro 3 i- 
: o • a 3 
i      zx      o Bä 

UUIU- 
z < UJ o m 
< co a. UJ in 
u      nest 

a: i— «- 

Nooo;o<-a 
UJ UJ     ro r 
UJ t— t— co i— o I 
KZZ4ZCO 
l^ UJ UJ UJ UJ 5"   ' 
— > > IX. > 

CO 
^ — J        o 
< o « o •— t 
ac      UJ < 3 i 
0. OS = UJ -J ' 
to O       X. u. 

- CO 
1 3 t- 
'. O UJ 

cz23mi 

U- U.  CO 
JN_J_l_)NCO_l-IN 
UOUUUO-IUUO 

ooinininoinooo 
ooruiv.rvjoiv.ooo 
oosoco»-oroooo 

-<t ro ro «—* o o <*in 
NOs3-inroinN.rN-ot>NO 
T-r-»-r-T->j o» oj ry ry 
rororororor-rüOroro 
T-r-r-T-r-t-r-rsjT-«- 

<<<<<<<<<< 
OOONONONCOcOOfNJin 
inininininininroot— inininintnooONrv-t- 
coeocococovtsj-oxu. 
COCOCOCOCOOONNOCOO 

■st ro ro 
in os r\j     *— 
O -<t <r        ON 
in in «— rv, 
<- »— in o O 
«st >o CO O NO 
t> O OVO st 
Otr-r- O 
O O 0«0 O 
O O OtO O 
in in in O «— 

1 in 

ON ON 
in in 
in in 
co co 
CO CO 
CO CO 
a: ce 
«-  fNJ 

t> o 
in in ON 
in in in 
co co in 
oo co co 
to CO CO 
Q£ 0£ CO 
m N. or 
•J-   T-St NO NO NO r 

:co N^ o 
-J o u 

.      -3= UJ -J 
co u a. o 

JONWW 
- CO —I o 
: o UJ Q o: 

I oc or •— 

i u or ■>—ii 
j to >- or or 
: i— or es es 
• U U UJ UJ 
: 3 <. a a 

i >- UJ a < i 
. • > > ca 

: o z _i —i or 
: or UJ o o < 
i 3 u to to u 

—. or 
3= 3 
a to 

ca < 
3 r- 
CO CO 

UJ _J 

5       = 

o o 
o o 
o o 

in o 
NO ro 
r\j r\i 
ro ro 

ON OJ 
NOCO 
st in o o o o 
o o 

ro 3 
o 

^ o_ 

or or 
3 3 
CO CO 

o o o o o 
o o o o o 
o o o o o 

OJ T- f\l OJ CM 

m eg o in 
NO coro in co 
(M ro CM «-ro 
ro ro ro r\j T- 
*-*-«-«~ro 

< < oo < < 

t-voi-on 
t-rs.f_rs.T- 

O st o o o 

o rs. ro co t> 

os iv. rs. -. r> 
rN- in s* ro r- 
ON o r>j st co 
NO NO co co ro 
st —- in in CO 
o o o o o 
o o o o o 
o o o o o 

rv. co co co co 
»v. 3 se 

"•83 
^ o: a 

s°-s 
-ih-u     rvi 
CO z           o 

■-ON 
^ < Z ON f\J 
Z O- ^»«- «— 
H-     »H-(M 

or •« —- co 
-J UJ or      z 
*-> Z UJ UJ < 
UZHUU 

UJ =C —1 < >- 
H- t— m or < 
co      o o or 
UJ rs. UJ   -co 

3 CO 3 UJO 
tO    i    CO E vt 

O   i   O Z Q 
to < to ui 5 

U. CO  CO U- U. LL. 
Nffltfl-IN—I—I—I—IM—I—JM—I 
O—I—IUOUUUUOUUOU 

rs.ooooooooooooo 
—-ooooooooooooo 
cMooinooooinoininoin 
—-oo«-Nocoinin—-NO—-stNOst 

O O ON *— —- t> ON 
CO CO 

0000»—     ONNONOLT»»—'inmrv.rv.ON 
rN-rorostNOstcoNoco-r-ONtMrooj 
ON—-(MOOinNOrO—-MfMtMONrvi 
st—-—-ON—-(MtMsttM—-r-v-rO«- 

<<x<<<<<<<<<<< 
coNocorv.coN--cooN--coNoeoNOco 
rviSNOKOoinoNomooo 
vOiniANNf-scoeoSinNinN co—>(MoN-—-ujomS-coh-orv. 
NNO\T*OONNOMOIAOSO 

r\i c > m 
o o in 
OCON 
rv o NO 
•— Ost 
CO NO NO 
ru —- rvj 
ooo 
ooo 
ooo 
«- ro ro 
CO CO CO 
NO  NO  NO 

(M f\J CO CO 
in in —-- co 
rs- ovin S- 
ro fNj st in 
ON NT- O O 
N. st in NO 
O r- —- —- 
O O o o 
o o o o 
o o o o 

m ro rv. co 
f\J t> rs. %o 
T- o 
NO ON 
—- r\J 
o o 
o o 
o o 

co o orv.ro 
st m rv-eo st 
-r-NtstN 
ro ro o o o 
Nt«*--f 
CO CO OJ CM fM in m N. rv. N. 
o o oo o 
o o o o o 
o o o o o 

« CD UJ 
-J Z 3 

mm  a 

ro      --ZI-IM 

CO        I— *"* DC *~ 
X t- -: UJ 

o to      a 
-       Z 3 CO Z 

a 3 or co «c in 
3 UJ o o or N. 
) or      Q. u _i o co 
f        vOEvJU 

Z Z —I O I 
)   NO »ro 

3ro 
t a o 

_ t_> CO 
: o t- < i 
i < ►- —i a. 

cj NO m —i 
* i rs. UJ uj 

UO.C0EK 
so t rs. «t — 
NO H- —- Z X 
CM t- -tfc UJ 3 

< UJ t 
or u i 
O Z I 

o 
»CJ 

Em : 
< o « 
z or : 
UJ a i 

A-12 



UüüUUUC 

o o o o o o o 
in o o o o o o 
o o os o o o o 

tO  CO Ll_ U_ U_ 
JJOimjN-l-IJJJJNJJNJJJJJJJJ-lJJJ^J-lJJJJJ 
UOJJUOOOÜUOOOOOOOCOCJÜCJÜCaUUUÜUOUCIUGUÜ 

oooooooooooooooooooooooooooooooooooo 
ooooooomrooooooooinooooinoooooooooootnoo 
\00OO»J-OSOIS-T—ooooooofs-oooorviooorooouioooorvioo 

'OOOOO-j-oscO'ONiAOfUMinwONoinr-NoooeooinNNinSuMNjmo** 
•jrooN«>ONNr- ro ro N- ro ro rvj o* ro ro *- os«- in «-     ON     «—     sr 

rvi ro -- r\j o «— so     -«j- CM -a- 

o co 03 
o co co 

st o. <■ «o >o s- 
o ro -j- in sj co o 
co <\J ro ro ro os ro 

r\i co m -<t- <r N. to \0 %o     r-^ow<-oNocoro 

in«o--sorviroosO--^^ororo^ro*-rvirs-ororoosco«-r-T-r-o^ro'~ro--so 
ro-4-rvirvi*-ro--rviorvir-in«-*-rvjro<— iorors-*-rvi----rorvjrvirvjrvir-rv!«— rvi -- ro ro 

OOCO 

or> ro 
ro(\j rvi 

<<<<<<< 
o ro ro so in in os 
«- D ro *- rvi rvi oo 
f\j -j ro «- o os o 
r^ o ro o o o o 

<<<<<<<<<<<<<o<<<<<<<<<<< 

rnooNr- o ro so *— OsO--ininN.insosoinsOininininin 
roossoo<t-roro-- ■oo-4'inf- t—corviososrvicsrvirvirvirvjrvi 
Os«-rvi^ro^rorM^coco<rt—i-rM<M--«-rvi«--rvirvirvjrvirvi 
ONCOtO<0>M3K10">nu-U-^OT-«-[>'-0*00'0'(> 
ON.t-moinroinfOOoro OOsoosQsoosoooooo 

< X m < < < < < < 

o NO *o ry <\ \o-o o«-* o 
--rvirvirviincoco»—rvico 
t-rsirsios«-r>os--in-- 
sororoocooosoinso 

f^co o 
Nmo 
Nora 
0%3" Os 
so O O 

lA«-OOin 
Os T- fs- CM *J- 
O CO O CO in 
co •** co ov r*- 
os r\i«— N- os 
os «* co CO (M 
NXt-«-(M 
o «- o «-«- 
o o o o o 
in o o o o 
oin«-«-«- 
m co o o o 
•o o co co co 

h- r*» 

in in 
r» co 
o* in 
wo 
(Mr- 
«— O 
o o 
o o 
«- fO 
o o 
co 00 

■O in 
in r> 
in o 
m co 
CM OS 
COON 
r». CM 
o o 
o o 
o in 
«- o 
so in 
in so 

ro ro os 
rvi rvi ro 
sO O -* 
NJN3-(\J 
N. N- rvj 
rs-h»eo 
in in o 
o o o 
O-O'O 
o o o 
ro ro *- 
cocoo 
sO sO CO 

O t> Os 
ro i^» h-. 
vfr o o 
rvi co co 
rvi -- -- 
co co CO 
o «-*- 
o o o 
o o o- 
o o o 

«-so *o ro 
in in rvi %$■ 
NcOO«- 
«- ro N- os 
O'OCOvO 
co rviin*- 
r\i in in NO 
o o o o 
o ooo- 
o o o o 

ro so in 
stinrj 
«- ro ro 
os Osin 
so rvi o 
t-COO 
vONu. 
o o o 
O'O'O 
o o o 

NON 
O CVJ «— 
so co m 
in os o 
osh» ro 
CO CO Os 
x «-«- 
o «—*- 
CT-OO 
O O O 

in in in in 
s-r^rs-r- 
O* Os 0s Os 
rvi rvi rvj f\j 
rvi rvi rvi rvi 

in N- «— 
^* vr so 
in in in 
h-|s- os 
Os Os O 
rvi CM CM 
rvi rvi rvi 

«d- o -<r *o o «- 
«— sO sO sO -d" «— 

oo o N* ■* ro co 
rvi ro in in so ro 
ro ro ro ro fs- «- 
rvi rvi rvi rvi rvi ro 

co * 

os 
o 
s0 

:«Uinuj 
I t     •    OS 
: os _i o o. 
: os •—  i 
■ O £ -i '-» 
: CJ      •— 3= 

O z *-*      t- 3= os 

»     os      — 

)     »OUJ<- 
os os lu «— 

■UJffiQiO 

> 3 -i 
) _l —. 
• m E 

»-ro ro co 
os oo co rvi 
o. ro ro h- 

u      h~ co 
_j     IM rvi 
<       N- vj- 

>• z z o. 
a. tu tu ^ 

co o es o so 
t- os o o r\i 
os o. os ac •* 
■-Ohl-   i 

Q. •— Z Z Q. 

< uj rvi 
ce: O; •$■ 
UDS 
o: >- •» 
— _i rvi 
< o r> 

0£     »sO 0£ 
UJ ro«- UJ 

x i z «- >- z r 

UJEI-^UI-I 

z < 

u co 

-I O Q 2 
■ • UJ < Z <-" 
Q£        < 
— < O </) 0£ 

fO * 
o z o_ t-    - 
N. •— *^ (/) a 
ro < to *-• <- 

aujviu 
^        3= UJ 
U UJ CO OS >- 
<»-«        X 
J-Zl-O 
m 3= « < a. 

3 u- UJ UJ 

OS OS Z     «OS 

l(/ltflJZ£ 
, ,   o — — 
O O OS < OS 

i co (o a. a. o. 

UJ ro   »in r- 
—I CO OS u c 

»ro a i f 
co    *>- —I 

os >- o. z : 
Q;UH-<( 

OOJII 
UW<l-< 

_     »je » 
»>- CD UJ 3 

>--J2N. 
X O — ( 
O O. l-O ( 
Q.     <ro 
LU U OO ( 

*-. UN. 
.H- -»ro 

os < in 
UJ ac «- ü 
EQ.OU 
•— ■— in < 
Q!JOJ 
o. <r» oo 

i ro OT- * 
>coro •( 
) ro in os c 
\    » r   Ds 
uiu>-r 

) H-   i    _l 
<JO 

IZ-ü.; 
• < s:   ■ i 

: >- t—   »co 
- _i z oro 
IOUIZ        ( 
i o. NJ H- in ■ 

•— os tn 
E < < 

a. 2 

r>- so so ro os 
N. rvj rvi co rvi 
in rs- r^- so r>- 
oo rvi rvi ro so 
in «— «— S. r> 
so co co rvi co 
«- rvi rvi *- ■- 
o o o •- o 
o o o o o 
o o o o o 
ro ro ro ro in 
o o o o «- 
CO CO 00 00 Os 

UJ »»ÖS   UJ 
OS 03 O 
t~|s. U. 
UJ«-    O 
os«— t-  ro 
Q.   z   i 
< ui ^"sin 

AJEUlO 
DK>lft 
E « •-• » 
OS UJ h- O 
o or zo 
Ll_  h-  UJ 

»UJ > —J 
OS OS UJ "-" 
Ui O. OS O 

■»rro x 
roos x 
«MX 
om x 
in f rvi 
"-V30 
oo «- 
*-*- o 
o o o 
ooo 
mm «- 
COCO o 
so*o co 

i— O UJ t 
<. OS UJ ■ 
3= to or : 
0.        CD I 
— roro 
-J CO co 
<ro ro 

■— ro in . 
_J co o » 
«x ro I*»-: 

• z o •- 
) UJ in os 
i rsj r». o_ 
• rvi 
j so rvi «- 

co  i «- 
; >o o o 

• Z —I co 
: < — rvi 
. h- E h- 

_ 3= O 
OS CO H- Z 
Q. < V) —" 
•»3 => h- 
O    i    OS < 

oiuu« 
i E ' OS 

co ■— in m 
rvi os _i 3 
h» o. x _i 

-> o 
-i >■ 

- o< 

U-      U- co co u.      co u. co u. co 
m_j_i_jrsi_jrsioacorsj_joa-j-j-j-j—i_i—irsimrsjco 
jocmouo-ijoo-jouuuuuuo-jo-j 

oooooinot-ooooooooooooinoin 
ooooorviot-ooooooooooooN-orvi 
ooooo%oou^inooooooooooocoo«- 
om«-«->Or-cO'J«-eO(\ioouMninOinON«-0'- 
- «-      ^a- ^3-      o<-      t- >o«- C0 t- ro *— co 

osoo     incou^sO«-cvjoro>o vorvio»- 
rosOin«-ineo«-coooinososososo^-r»-soroincoro 
r».cosOrooro^rooo*-rvjrvjrvirvjrvj«-ossorviOT-T- 
osocosorviroro<-rvi<r-rororororororvjorororororvi 
sorviroro«-T-«-ro'-'-«-«— »—«—•—«—«—*oin*-«-<—*— 

COeOKIfMNO'SNinQ.OOOOOsOM'OsONvOMV 
roinrorvirviu^roroc03=inososososrvjNorNjrvirorviN.o 
«-N-roinrviino^rvioinoQOorou-irorO'-rO'—O 
^a-ujrosoocoroO'-coco>->->->-T-co*—«-os«-^-or 
NNro<-o»eof\JOMDCoxxxxoi/\ooooeotti 

rvj co osin 
N- eo o ro 
rvir^ o.<- 
«- in fs- rvi 
&• O Is» o 
so so ro rvi 
rvi«- co os 
o o o o 
o o o o 
o o o o 

sOOs 
Os O 

O o 
o o 
oo 

m &> os 
rvi co CO 
Os N. N. 
sor-r»- 
N. eo eo 
in ro ro 
T- co co 
T- O  O 
ooo 
ooo 
*-ro ro 
ooo 
co co co 

ro     o 
o     «— 
O Os O 
u- in «— 
o in 
oeos 
o co in 
ro co co 
o os 3 
CO CO 00 

u_ in 
ooo 
^r ^3- x 
ooo 
t— t~ o 

rv.|s-r^ 
in in in 
oo co co 
3 3 3 
co co co 

o. o 

rofo r> 
o o rvi 
r^N-rs- 
sOvOO 
sO>0 Os 
co co co 

ooo 
ooo 
ooo 
in in in 

rvi co h- f 
*-,j- K as t 
os in co ui * 
«- O X ±£ « 
Or- O < £ 
o o o Er 
o o m UJ r 
in in o co t 
«— «— N» *t t 
Os Os Os CO ( 

: ^-     o 
OS co 
UJ OS 

*r E 
OS < 
CL O 

I- *-        CO < 
ro     <r     os 

t o rvi     UJ <-. 
e02<- 
«- z>   » 

• o > 
*- a -i 
ro E O 
o o co 
co u 
%   »o ( 

u CJ i 
co so co : 
<s0 E ( 
u rvi <. t 

: ro >• 
- r> «c 
: N- os 

o a. i 
U «£ 1 

tAZlOl 
z — o co 
<C CO r-        t 
CJ UJ O * 

OS -J UJ C 
UJ OS ' 

ro >- 
O 3 •- 
roo 3 

i «- o 

UJ «X CJ 
<        UJ 

: co 60 a 

co : UJ 

: co : UJ 
OS CO cc f 
o. <c z U i 
CO _l LU O 

>-   • t- < 
HN3E-I 
200LJ0 
O        E CO CO 

rvi Z3 < o 
jt-uiflü: 
< I UJ 
— CO >- UJ < 
U2<H 
UJ < OS •— H- 
auauz 
co      co z> UJ 

>■     —I > 

< OS UJ oö O 
UJ CL -3 CO 
3Z CO        -. 

- < O O OS OS U_ OJ»    W03<H 
:t—%r»tuj<ooooE ■  u- u- ■** o t— UJ 
■ 3=1     iC0UJ<->3-NjZ        _J_l_liEZU- 
:ujpo — —iooo<— o — OOO3UJ< 
.U33U-CJ*- — <-33=E335oCJCO 

o o o o 
o o o o 
o o o o 

ro«— eo 
in ro o o 
«-*-»- o 
ro ro** «— 

< < < < 
os os co o. 
minoi 
in in N- u 
oo co N. co 
coco o 3 

sO O 
roco 
OsOs 
in ro 

os os co o 
in in os o 
in in in u- 
co co o o 
co co o o 
co co o o 
os os«— ro 
insoo 
•-«-co co 

xincQ 
U fs- < Z 
»O OS — 

to«— o. co 
OS   "        UI 
UJ to UJ OS 
E f- > 
■- CJ ■— co 
OS Z) —i co 
CL O O < 

O —i 
_i osh» C3 
UJ CL CO OS 
E        O UJ 
< o ^r m 
z os rvi ■— 

u_u_u.u_u_u.u_co       COCO 
rsirsirsirsirsirstrsioo—imco—i 
OOOOOOOJUJJC3 

**»J'*J'**s3,»J"sOOOOOO 
rorororororooooooo 
oooooo^-ooooo 
ooooodoo'oooio 

\toino 
_n«— N- so 
--T-     ro 

so Lo so -j- so fs- o     r». ro 
in--»-h-r>-N.o»>'--N.eor».in 
OT-r-T-T-T-OsOfMsOCOO' 
rororororororoorosoro--- 
CKOsOs-— «— -— Osin«—sO**-— 

<<<<*t<*r<<<<< 
<t>*-v_'>t>3-«*os--sj-inroro 
rvirürvirvirvirvirviN-Os^a-rosO 
inin_ninininLnosoororoos 
o^ososO"*osost»-*-ro*tro-j- 
cococooococo«-inrvir>.foo 

co 
so ro 
m«- 
-— sO 
o o 
co co 
Os Os 

to o. 
s* h» in 
«- rviro 
-ü«-r- 
o o O 
co co co 
N3->_-^_- 
Os Os Os 
rs-r»-rs. 

rvi rvi rvi rvj rvi 

«---so 
**ro co 

osts-ro i^» 
SNtftCOO 
O h» Os O» Os 
rvi o «- -* so 
0*-eo r> «- 
co m o o o 
vtNOOO 
ONOOO 
s.co«-«-ro 
-j o. co co co 
rvi in so so so 
o os 

Os N3- 
os rvi 
«- co 
o o 
in o 
rvi x 
o o 
o o 
o o 
ro -*a- 
co o 
sOCO 

ZHO 
ui ■— z os rvi 
I— VU1U   i 
< o —■ a. 
x: -- < E o 

o o o oo 
o o o o o 
o oo oo 

&> o 
N- in CO COM 
ss- ^d- ro so«- 
«— o T- ro rvi 
«~so ro so-- 

< <: *t «c«t 
co rvi N. r--- 
m so ro cooo 
O CO «-N-fs. 
>* < os rs-r». 
0s»-0---» 

^r o os ^rr>. 
in co oo inrs- 
o rvi h- «-r». 
in in N- Osfo 
T— so eo in r»» 
** rvi ro N- fs- 
O Os CO t- X 
CD O O O O 
o o o oo 
o o o o o 
in ro ro in in 
«OO---- 
sor»eooo 
O O, u- 

CO 
U w o 
UJ LU ~~ 
o_ co 
to o 

O E 
_ _ _ C0 — 
CO T- CM O OS O OS        I—        OSOS 

<     < t~ 
: f h- Q- EO : 
. to co     > ro ■ 

r».        i 
) ro -J- rvi in r». . 
i«- «- «-ro os i 
- so so o -- rvi 
3 O O CO O O 1 
? CO to       to CO I 5 ° : o 3= 

_ _ _ _ _> a. cj 
— — — i- — —      < 

—        ■ ■ OS OS 
i UJ m 
i a. LU 
i z> 3 
i to o 

UQ. w_j 
I < CO < 
i OS O UJ OS 

t— 3= O UJ 
X O- — z 

■ ■-■    - X LU 
O O 

E LU Q a 
z      z 

X — z < 
3 OS O OS 
■— o m co 
Q JK 
O 3= <C E 
co cj CJ ro 

rsi -. h- 
O 3 3 

—1 u 
rvi u_ 
--       E 

C33 

I <C l-E 
: CJ h- 3 
I        3 -J 
I >- U <C 
»*t 
- OS CJ u 
: a. —> — 
i co o a 
j *t < 
: o EE 
j •»» 
■ i 1L 
J O. < < 
1 3 *~t- 

A-13 



OUOUOl 

o in 
o st 
co o 

o in o 
o so in 

o oj o 
o st o 
O  T~   O 

o o o 
o o o 
ooo 

t ru _i 
I O CD 

O   T- 
o «— 

^ T- W •* in O r- f\| fO r- 
> rvj c\j ro 

- st st o 
- o co o 
■ ro o o 

N- o o o 
N. O O O 
st o o o 

o o *- 
o in r\j 
o OJ «- 

OON. 
o st o 
O N.N- 

o o o 
o m o 
o s- o 

-U_ U-U.U- LL.  U_  U-   CO IL  (/)  U-  Ü.  li. 
^W-d^yÜ-l-jyrsJrs,m-J-'-'fNJcü'sJNJrsj_i_i 
JOOOOOUGOOOJUÜUOJOOOOU 
ooooonwoi- o o«— OOOOOOONOO 
oooooosoocooosoooomooocoin 
otMOininwinoinoo^ooosoooow 

1 OJ rO st O OJ «— \Q «— Cs. >t OJ «— N-M(\lfO^O>OCO(NJCo"r^NO* 
1st        O «- in «- «— sO «-        «-«- «- 

. CO U_ u_        U. u_        u_ I 

CD CD 
—J INJ rvj m rsj ru 

O O 
-INN 
UOO 

-IN N_l 
CD O O CD 

CO 

O(\JMOO«-OlT>r-OO'J'OO'0N 
O«-0JOOC0OOOOOf0OOO0J 
OMNooinoocooon>ooo<- 

r-NQ «-o «- 
ro rvj 

o t-%o «- in ru r\j o oj «- 
r\i«—      oj m 

st 

si£li§!S§SiiHississsBiliiS3igii£iRalisasSi2iSi!iisgii(iiiiIii8iigsi 
<<<<<<<<<<<<<<<<<<co<<<<<:<<<<< 
oeops-ojiostsOst«— *o «— eo NO «— o «— 
^iQ^.t-POOcooinoinorofN-oin  _   _ 
^^Trc^r^;—roprors.ooinorofN-o«--o«— rnt-<S(- in ro so r-N r-io o^ m £- 
oaooMNinOsnSMOinNonooo<oo>owa3 0o5ln!oIs5o«mRR« 

£0(nM(rt^ft^nm^llftnmmM1ooro^N^^M^c^^^Mo(v^olo«-t^n<-Ol- 
-intOhn^N.WhO^NeONNMinNn'OeOfOQeOS.T- 

-o-oinnmror-t>(Ooro«-2Nf\o\o 
N^sOeopdrynntnost\0'-^minz 
)OinO>OOMMO<10NOOONM 

vOvtt- 
t-ino* 
so o o 

O t-M 
costh- 
CO O ON 
ooo 
o o o 
o o o 
in in in 
CO 00 CO 
•o «o >0 

Soin«*'* 

ro N- (M tn in 
OOvONN 
O NO OJ NO sO 
2«f0>00 
o o o o o 
o o o o o 
o o o o o 
in «-ro«- «- 
eo in o o o 
sOO-h» CO CO 

co a. 

r» st«- oj 
ro NO in in 
stN-OO 
in ro f\i rvi 
SOrr- 
U3 S- st sf 
OOT-T- 
o o o o 
o o o o 
o o o o 

o o o o i 
CO CO CO CO ( 

CM ro st 
in CO CO 
ot>o 
oj so so 
«- o o 
st OO 
«-OJ OJ 
o o o 
o o o 
o o o 

SN in 
eocosf 
stst o 
ru OJ oj 
in in rs. 
«-«- OJ 
inmin 
o o o 
o o o 
oo o 

m o o 

oj oj ru 
in in in 
o o o 
o o o 
o o o 

3 OOO 
3 CO CO CO 

r\i ro rvj o 
CO CO CO st 
rororo«- 
in m in ro 
oj OJ oj st 
CO CO CO CO 
in in m m 
o o o o 
o o o o 
o o o o 
ooo oi 
CO CO CO CO < 

ON O ro st st s, 
st o <r »* st > 
«- o«-«- rs-r 
moooot 
st sO NQ *0 «— * 
CO r- «-. «- oj f 
in so so so o- c 
o o o o o c 
o o o o o c 
o o o o o c 

I *0 O« O m 
■ st st in r\j 
■ N- N. N. CO 
■ ON ON ON CO 
«-«-«- ON 

I OJ OJ OJ o 
|N-  fN-N.  CO 
o o o o 
o o o o 
o o o o 

r>. ojro 
NO «-ro 
NO in co 
|N-T- O 
ruh- co 

X O «- 
o«- o 
ooo 
ooo 
«-«-ro 
ooo 
CO CO CO 

• 

H- a.     < 
Z tO Q vy ±£ 
< M U 
-JGDD;< 
< UJ -J HI _J 
HI U. U_ > CO 
CO     *       O    I 

os CD £ a 
UJ ai z UJ z 
> CO « Q£ M 
— < I- 
CO UJ < H- _J 
UJKOfUJH 
Z CD I- >^ tj 
0 UJ UJ CO z 
<QZ<U1 
__ LU CD t- 
CO I- Q. CO 
O Z -J 
«- UJ _J UJ >- 

1 > O to < 
>-J r —« 
HODSÜ. 
os co a u co 

X 
o 

z 

OC O 
UJ OC 
— m 

O — ÖS 
JKIU 
UJ a. £ 

WON o. 
o o z«- o 
*- O UJ 
3f\l Of 

H-. or in 
< UJ N3- 
O. =3 

r     ro 
ro 

co in 
i co %a- 
) Of\j 

03 H- in 

m o «— 
CO co o 
rvi o*ro 
ro roro 
ro ^-rvj 
■** in tn 
rvi rvj nj 
ooo 
ooo 
ooo 
ro roro 
ooo 
CO COCO 

CO 

«-«— in 
■d- sj o 
*-<->o 
in in «— 
O O NQ 
-o ot.ru 
r\i r\i in 
ooo 
ooo 
ooo 
ro ro ro 
ooo 
CO CO CO 

rN. \o NO 
NO ru IM 
ro ^r va- 
in «— «— 
fN- \0 %0 
ON Iftin 
in NO NO 
ooo 
ooo 
ooo 
ro ro ro 
ooo 
CO CO CO 

tN. ON ON 
♦- »J- CO 
ONONfN- 
fN- \0 N. 
ro ru co 
ru ro ro 
CO CO CO 
ooo 
ooo 
ooo 
ro ro ro 
ooo 
co CO CO 

«- cj 

oiN-ro 

0N ON rO 
0 «- sO 
NO CO ON 
roro T> 
ON ON ON 
OOO 
ooo 
ooo 
ro ro ro 
ooo 
CO CO CO 

ro 

NO ON sj ru o 
ON C\J CO PN. s3- 
co ru ru %o rs. 
«-Mvf MO 
O O O N. -st 
OOOSl^i 
u- u. u. >c o 
O O O O T- 
o o o o o 
o o o o o 
ro ro ro ro ro 
o o o o o 
CO CO CO CO co 

ONO ( 
10 o 
O -st I «*-: 

O «- ( 
UJ%3-fO 
H- «-S* 

3     M\ a a. 
»O        r~ CJ 

Q _J < *- 
>- —i     UJ —i in 
** UJ0J 3 «- 

O u_ 
U O 0£ 

z i in UJ 
OU3   i   3 
i   N. _l O 

as o  i  CJ 
O OS H* < 
UOhJ 

*•-• CO 
CO OS = CO 
X UJ 3 O 

=3        —I 
»O C0 CD 

a tj co 
Lu < o <: 
OS -J _l z 

CD tO 
UJ      o 
os in 
=3 |N-0 
to CO fN. 
■      N-fN. 
o«-<- 
to%o 

OS -J CD 

LU W CO Q 
-J co ro >- 
CJ >- in v 

os ro -J 
■»UT- < 

OS 
UJZ3J 
30 0- 

<   N^ 

as u a 
UJ < 
Z) -J LU 
a m > 
u        >— 

CO O _I >- O _l 
<        T- 03 

-   »in 
-I OS T- OS 

O O UJ sj- UJ CO 
-l -J £   i   EIO 

CJ >- _l < 
< as UJ z 

in <o 
NJZN 
N- UJ ro 

UJ u. * 
as _i 
D CO UJ 
toro E 

o < 
O N. Z 
co ro UJ 

i (j       »„i 
co     r*. 

UJ o     r\i UJ 
as in      in a: 
3   •   CO   i   3 
to UJ ro UJ to 

UJ O        N- OS        t- 
3 CJ        O CD 
-i < >■ ro co 
CO U <sOS--l(M 

as «— in o in 
»LU CD % fN» tO O 

-J OS *—   i   «- 
UJ 3fN- os  i  a.  i 
£ co co o o_ ■— a. 
<      «- _l   i   DC   I  «~ 
ZONOOI—t-t-rs. 
LUtO«-CJH-COI—OJ 

tM% — 

CO        CO        CJ NQ 
■sT UJ < O O N3- 
ro h- CD in in co 
co *t i -st sr 

I  -J < I   t  «J 
H- a.  •   u u >- 

3       3 
s     o 
: o o. 
> Z £ 
3 3 O 
0 cj a 
o_     ro < 
E CD OS I 
O Z t- CD • 
CJ — UJ 

UJ < co K- : 
M UJ < <t ■ 
uj co CD ru : 
« i ru i 
to h- <   i 

1 UJ   i   co 
— ^ 2: ' 
i- co os -I 
z <: o ~ 
<OiL£ 

3 < 
rsi uj 

-J O CO < 
) CD OJ UJ 

«- CD 

CO UJ 

o <c 
in UJ 
O CO 
ro 

£ -i a. 
3 < ^ 
_. UJ 

- O CO OJ 

ro«-«- 
«- CO NO 
in sj- |v- 
vONN 
sT ON t- 
ro o co 

«- o o 
ooo 
ooo 
ro sr ss- 
o o o 
coco CO 

Z UJ 
3 3= 
O O 
O. < 

O t- 
CJ UJ 

UJ CO > < 
M CD 
I-        -<t 
zos 

CO CO NO NO in 
-t -<r in vt «<r 
in in co o N. 
s3->a- o«- ro 
in in N0 co ro 
OJ OJ \0 o NO 
OJ OJ OJ ru NO 
o o o o o 
o o o o o 
o o o o o 
•sT sf vT si- %t 
o o o o o 
CO CO CO CO CO 

O   N^ 
E co 

i UJ < 
i as CD 

o o CJ o 
s3- s3- H- sj- M N^   £ 

CO OS 
<c o 
CD U. 

<MOOl 
ro UJ z i 
-j 
o II- 

< OS 
OS u < 
<xa 
£ u 
O t~ t- 
-I O *v. 
>- CJ to 
z co a. 

> co o 
— as < 
co UJ 
O z s- 
OS I— < 
os < as 
O UJ o. 
cj 3 co 

t-     m 
i- z UJ 
z « > ac 
<_|HUJQ 
-J «t to m z 
< UJ UJ CO 3 
LU tO Z 3 O 
tO O OS Q. 

UJ «C £ 
UJ z »o 
z o as uj u 
O CJ UJ > 
CJ ~ CD — I- 
•— —i m co UJ 
-J»3lU^ 
—• CO OS z CO 
CO Q  < 

*— I— < CD 
OJ O i - 
O NO «-«- CO 
«- i O*- I 
> «ON«-«- 
h- CO «   O 
as o. os CJ T- 

ZCOC0ZC0COCOU.C0 
NmtQNCQCafflNCO 
OJ-JO-J—i—iO-J 

OOOOOOsJ-OO 
OOOOOOOOO 
ooinominooin 

ojoj«-ojrs.Njrvieö«-^ 

oj >o t> co     w~ m «- NO 
NON-inojfom'-ruro 
OOONO«—OsS-oOJ 
ojojojrooro*-roro 

co<<<<<<<< 

inNONOm*-xro«-o- 
f-«-rONor\ixNocoro 
i-ojin«-ONXONrs.*- 

co oo 
r- so in 
U-l   T-   1- 
s3-s3-rO 
ON «- s3- 
m NO CO 
«- ojin 
ooo 
ooo 
ooo 

ro PN- ro 
OJsS- O 
«~ oro 
sO —CO 
in co so 
«-ro o 
ONON«- 
o o «- 
ooo 
ooo 
roro ro 
ooo 
co oo CO 

«— s3- in 
OJ NO sQ 
rocoso 
ONCO 
O CO sj- 
o so in 
u_ o o 
o o «- 
ooo 
ooo 
s3- in in 
o«- «- 
00 ON O 

> o * 
i — N 
: 3 O 

ro |_ H- < 
t— CJ 

>■ as z 3 
<     in 
os UJ rs. 
CD z CO 

UJ t-ro a. z CD co 
as z 
3 UJ UJ O G 
tO 0. h- O s3- «03        s3- 

03 z   . § Z £ < O 
<ro t- 5 WK3U 

—I_JCOCO_IOB-J-J_I 
CDCD-J-JCD-JtDCDCD 

ooooooootn 
OOOOOOOOOJ 
ONOOONOOOONQ 

«-s3-ocOs3-omrofo 
ojoinoooss-«— 

•-«-MOino 

tDCDCDCDtDCDCDCDtDCDCDCDtDCDCDOtDtDCDOCD 

ooomooooooooooooooooo tnooN-ooooooinoooooooooin 
OJOOCOOOOOOOOOOOOJOOOOOOJ 

i-NinmNOOi/Mnin(\Jooo*cootnof\i^vr 
«o OJ ru ru to o «-s3-ro     ro ro ro oj «- st 
«- Krju-iss-ss-ro «—     «— 

<<<<<<<<< u <<«<<<<< <  <<x  oo < < < < m 
ropoojroso«— t>«-msONOinx\oininin 
roosooro«— sosomi- st co co (\i x o N rvt N 
°^*~DJ^fODJ'**c0N*t-'*,irxJa;ojx*-r\jruoj 
oojcocoro3roorou-s3-N^H>ox«-ooNON 
ors-T-inroinrooroorONO cooxsoooo 

NOsocoeoinojONcooo 
ONONSOSOOJOJSOS3-OJOJ 
«—«-ojojojincoros3-s3- 
T-«-rsirsio«-o«-oo 
■sOsororoocoocoojoj 

NO ut 
in ON 
in o 
m co 
OJ ON 
co o 
Ps. OJ 
oo 
o o 
o in 
«- o 
so in 
in so 

ro ro 
oj oj 
NO NO 
sj" sj" 
fN-Ps. 
N-ps, 
in in 
o o 
o o 
o o 
ro ro 
coco 
NO  SO 

ON ON 
IN-N. 
O O 
00 CO 

OO 
o o 
o o 

«-co 
in in 
rs. T- 
«-so 
o o 
co ON 
OJ oj 
o o 
o o 
o o 

ro NO 
sj- in 
«- ro 
ON O 
NO OJ 
«-co 
SOIN- 
o o 
o o 
o o 

ojin 
o* oj 
soro 
oj m 
m o 
T~   O 
CO u_ 
o o 
o o 
o o 

N. OJ NO 
NO O s3- 
sO NO |N- 
N- in s3- 
OJ o o 
CO ooo« 
XXX 
ooo 
ooo 
ooo 

O OJ in N. s3- o 
OJ st s3- sj-*- so 
eoinminino 
ON ts. N. |s- CO O 
rs. ON ON ON OJ rO 
co oj oj OJ ro ro 
«- OJ OJ OJ OJ OJ 

CO s3- 
NO  NO 
in «— 
«-s3- 
ro in 
ro ro 
oj oj 

sO Or- 
NOSS- «- 
«-SO  |N- 
s3-ro co 
in NO ro 
rors. T- 
oj OJ ro 

rs.«- 
rN-s3- 
in «— 
eo in 
in o 
NO O 
T-   OJ 
o o 
O O s3- sfr 
O O O O 
ro ro o o 
o o o o 
co co ru OJ 

UJ CD 
z z 
z — z 

_ < 

> •- in ro ro o «- 
: x cj m o ro ■ 
i z i • ro m as 

— -i uin i 3 
— i i u >- 

: os £ -J CJ < -J 
t ac     — i _i a 

O     *£ -J — Q_ 
(J UJ        ~ £     ' 

oo o 
«— as 
ON O_ 
«- o 

i   ^       < 
rs. co H- z 
ro < u_ i- 
J      N/<UJ 
N-      os as 
oj < CJ 3 
r>- OJ os >- co 
rs- rs- w _i K) 
N-»rs. «too 

z z«-   »a.rs. 
LU UJ oo os    *«- 
CD CD i  UJ ro 
ooi-Zst^eo 
os a:  ■  z «- u ro 
I— t- _J •-.   i   < o 
« _ M = t/) _j rs. 
z z £ t- — co ro 

CD CJ 
Z CJ 
H-   < 
t—       *     *«l  LU 
CO CO CD Z Z 
_ CO — t- < 
to o u z z 
UJ -I UJ H- 
os CD >- rsj z 

OS        — 
a.      -J as 

O UJ 

-UJ a. a. os 
UJ Z ■— <— tD 
Z < -J -J 
< z < <ro 
31 t-    *   -co 
I— Z CD C 

— < Z        I- £ O O I 
z a ~      < UJ a. ro 
3      u—i UJ co UJ o : 

£     o z r»-: 
UJ 3 UJ co     CJ   -ro i 
as z z  •     -—as      i 

• «Q.H_JUJ^I 

j UJ ru 
ru «* 

: z O 
: z UJ CJ 

...    -.~ Dh        _ 
h(-m-ZO- 

to £ _i — : 
>   3 O OS - 

O -J OS K- « 
to < o_ c/> t 

: — < ro 
) OS -J CO 
: a. co ro 

ro ro in i 
CO CO o c 
ro ro rs. r 

o o 
o o 
ro ro 

> 3 UJ in ac      o o 
-ONKO.O<< 
- M     t\j     in —i —J 
- -J sO OJ «- s3- CJ CJ 

CO    i   «-    i    >- >■ 
.HvOUOU J J 
Z ■     *     i    —I  I 
i-z jeo-i«- 
• <<«IM-II 
: a. t- £ rs. £ o_ o. 

oo«— oooooomoooj 
ooooooooo«—ooo 
OOCOOOOOOOCOstOsT 

OJ in «- ro      Ost-   m 
ro«-rocooojoocooos3-coso 
N-«->oro«-ro«-eo«-s3'«-rooo 
OsJ-COr-OJ«— T— s3-OJr- sO«— «— 
«-coro*-«—«—<-eo«-«-ro«-oj 

<<<<<<<<<<<c<< 

«-ONrurororN.«-oooJinoin 
inO«-COsONOt>OsttOMN 
s3-ON«-«-ONroro«-N-ONrN.NOso 
roo«-Os3-ojroojosu_ooNOj 
roinsocoosoojr>-oj«-rs.*-t— 

S3-IN- 
sO oj rs-rs. 
ro ON 
ON SO 
fs-s3- 
O  NO 
o o 
o o 
o o 

rs-ss-rs- 
OJ s3- s3- 
fN- sj CO 
O sO OJ 
sO rO ON 
sT O IN- 
sO CO s3- 
OOO 
OOO 
ooo 
«- st ro 
o o ro 
oj sj in 

ro c 

ON tn 
CO OJ 
|Ns.   O 
NO 00 
oo ro 
ro ro 
O «— 
«- o 
o o 
o in 
ro o 
ro in 
in NO 

co 

in in 
ON ro 
Ovt 
co in 
O sO 
ON CO 
OJ OJ 
o o 
o o 
in o 
o«- 
in co 
NO so 

J t-      < h- 
> OS CD -3 UJ 
■   <   «C N^ 

> 3 CO tO 
> -J 3 3 

O O 
£ as as 
3 Q O 
< z z 

I < -I z z z 

in«- o «- 
T- s3-s3-sO 
s3- O ON CO 
N. rorN- rs. 
ro st«- ro 
st CO CO OJ 
in in«— eo 
o oo o 
o oo o 
o o o o 
«— ro in in 
co co co co 
NO NO NO so 

< OS      «- 
UJ i 

a a m 
UJ z NO 
OS —NO% 
D-IO'. 
h>-   i    O 

-CO CD O «E < I 
- w   .    a;     -    -( 
• o < t— -J _J 

UJ 3 oj >- 
- ~ rs. < 
> a N^ £ as 
:     <rs- o. 

• <: t- z ^ 
: t~ UJ UJ CJ 
: co -a £ < 

UJ h- 
" N^ O U 

U sO Z 
•«Ohü 
1 3 O < —. 
lOOUZ 

o o 
0_ z z 

o o 
UJ CJ CJ 
I- J JfL 

LL. D. *t < 
o o -J : 
o os o • 
as a. o * 

<, a. a. 
os o o 
UJ as os 
CD a. Q. 
3 O O 
o to to 

O —> UJ ¥ 
J O H- INJ C 
- «- < UJ 

«C OS t— t 
QUJZI 
to m < : 

A-14 



U. U- U- CO u_ 
INJ rsJ M m —i rsi 
O o o -i a o 
o o o co in o 
O O O tO O O 
o o o N* «- o 

NO in co 
ro in «- «- r\j N- 

OJ OJ «-«-«— OJ 
^ vt «~ «- «- in 

< ^ < < < < 
000>M«-W 
N- in ro NO ca in 
in hO «- -4" NO Z 

NQCO 
N»«- 
thn «- •$• 
CO** 
ON%O 
rg NO 
o o 
o o 
o o 
o o 
coco 

OT UJ 
UJ a. 
CO >- 
CO *- 

«- «- M O 
ON PJ NJ NO 
OMO CO 
cooins 
in o co ro 
NO orooj 
co u- o CO 
o o«- o 
o o o o 
o o o o 
»»** >» in 
o o o «- 
CO CO CO o> 

uuh- a 
I- > NJ O_ 

<UJXU 

■ i- UJ «— N- 

-O <C Q. O \«— or or CJ 
>    t    CQUJM 
•>     t- -J 
t- 3E < — 

: or to o to 

o o 
o o 
o o 

o in 
OJ PJ 

< < 
«-o 
f\J CO 
ON in 
NO CO 
in o 

h-ro 
vr *- 
OrO 
«~NQ 
COON 
KIO 
ON ON 
O O 
o a 
oo 
PO Kl 
O O 
CO CO 

_i a 

•    < 
§3 

O -J 

u. V)IL : 
rsi co M _i r 
O _J O CD < 

O ON O «- 
OMON 

C/>        u. ZU-COCOIOU-COZLL. CO        u-ZZ WU.U. 
j_i_j_Jco-jrNj_j-JrsiiNjcococQrsicQisirNj_im-.jpsirsirNj-j-jmrNirNj 
luuujuoucoojjjojooujaooouojoo 

COinOOOOO>3-rOOOOCOOOrOOOONOOOOrOCOPJOO   , 
■<roooCNOO0N«-oooooo«-ooooooor\JO«-oo 
ONN-oomor-omoooor-minoo^-oeooommcooo , 

OOON 
O O O NQ 
O O O ON 

-sa-fNjNOmKjNOorNimcocoi 
*- <r- «-«- -<f 

)NNOOT-\tNNNOT-< 
SI o o o «- *d" OJ 

r~ O* NQ 

«JOMIM «-o o m«- «— o     NTOMW ro NO     o 
ON S» «- ro ro rjoruNoNNt r» co co co «- N- -J- CO NO O ON «- ro -o N. ro in Is- 
«-oj«-NOro«-ro«-roroooNOoro«-«-«->a-roroo«-pj«-«-corN-inco«-orN-sd- 
ojro^coKo«—oj«—«—^^«—o^ojr^«-«—pjojNO«—ojinNorosr«—PJ«—ro*— 
«-«-cororooj«-«-«-«—co^«-oj«-«-ro«~«~«-«—ro«-«-ojpjroojojNO«-«-«- 

ON        «Or- 

(M     s-N. r-o ox N-ON co in m NO o rvj in »J-in o in Ki *-T0N0O«-OO*-N0N0-J-*JTMKirN- 
Kl        f>J (M N-h«-in ** CO ON ON-J-O fN-NO Kl Kl «-oinr\]^'NOf\jNOONsa->j-\o«-'- in ui co NO t- 
MONSinOOvtONOOWfVJ'ONNtNONTeON'OOO'O'ntMNNCO^'OOOO'Oin 
«— »ooNOHs*pueorviNOs*cor-Nfinf>Jinoh*ONO'<rrofv)^ON<r-ojr\ifN-N-r^ 
o  i •o<oint\ioo<eoinoo^)'Or>oo.roo»NtNsrs3NO'Ordrdmoo *—   T— m IN*- o 
O N. vr «*in \0-.»# N-Kl CO t> «— OK)««'«- **.NO NOfN- cocounr^u^cocorucoco-j-sj-NOONO 
zeo«o»ONNstNtoNfyoof\JNNNTin'- OJ in in«— minONNeoeoeoo»(>o(Mi- 
OinOOOOOO«—00«-000000000000000000000000 
OOJOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
DNN-OOONQNOOOOinOOOOOOOOOOOOOOOOOOOOOOOOO 
KiON«-«-rororororofN-oin«-«-«-«—«- 
s»iAO.Of^vtromrocMnNoococococo 

^-rorororntnininintnininu^inuninininin 
cococoeocococococococococococococococo 

•OCNJnJrOKJtninininNONONONONONOsONONONONONONONONONONONONONONONONONONONO 

Z O               OSMOC3        UJ          i < 0£        Z O        O CO«-       Z o 
o z CD     NO UJ co o z co a.     CM     CO UJ        < O.        —1 -v   i         3 
L»    *>Z       UJ»-      co-DO      in       3 
>-« J —.               i— Z NsH O -I        "v        O 

Q O o      Q:£      UJ <- in.      O (J 
UJ    HI z     t- o     >     NO     a UJ 

_i UJ i-      co ••< t- < or UJ      UJ      or BC 3 —        UJ U        Ul UJ% H- £ a 
•— 3 or      co ro -^ UJ _i a >      ca      o 3 O _i ^ z          ao; --z o CO 
CO u. <       <%       ^ 3 >. uj                   >- h- ■— >- t-. UJ CD          a. a < u Of 

t-        -J        u.» WXO        CD        £ < -J u     a. z     o N/-H _i o UJ 
UJ s: to      ui-ui<z2      re UJ      z z UJ      •—     u^      z) <: UJ UJ ca 
3 CO                      UJtDU-<KUOIU< UJ o ujQ-UJt——tyioi—IUJCO u. CQ 
J<-IUJ<-^N^   i             »O UJ        z     » O UJ z>->-<      a UJ u- co < 3 
co -J UJ h-   ■ to o < o —i —i»— ro o —i h- < h» a u or      z          UJ Q£ Of 

u- (o to m < NO  "  UJ O O   ••J' i— o U.  <  UJ a. *•*     H- UJ ofl < a UJ a: UJ 
x <      uj<<or\]>.a:3:tJ_j  '  "J x: O Q£ Z O      o a: z      UJ z > a to UJ 
3 OT 1— «— Q-        «C N. <       O-OOi^O O UJ >- KXvtmoo:-1*-« < z 
_IH(AO      u££o:<uxurn      u on o = 0. O    •    3 — LU CJ 1- CO UJ UJ o 
u i<       0C3a£N£L'--JUJ>-N'-i-i a. M H- ■  a. _i t— o_      UUJZ 0£ a o 

3U-HUJ<0        V) O < —I —I O >- < C£ UJ CJ NO Q        — O N- < = O CD 
z          or o      u-1—     r\i      u- CD •-> x o u.    * •-•*-       eBO-J   i   l-OU UJ 3 —l 
•— X l- < —1 O        ZU<-J     -       Oh-—1 ON UJ UJ 1-         N^        ZUJUVX*- a —1 •-> 
to UJ or t— O «- z UJ CJ      >-PJ UJ <: UJ >■ ^azz«cuujoo>N          -i u. to 
O —* «£ CO tO        0£< JO-NTZ               0_ f\J -  •    UJ UJ SIUXZUUJSH-COH h- 
OT U- t—               h»UJH <OOUJU-IOr < Z -I O O t- U HH        Q u_ O O tO z i— m 

tfuyzuhu      t-osON-j'-'s-or>*rouj>-OfNji    iz_i      z x *- -J UJ DM 
N.UJ    1    UUJtftf        X O- O-        >- OC Z Q_   " i    UHKZ^ J<<0    P    tO    •   stO> o •- 
00O.»-i--Jttl«h-OVO»-IHKO<<>-UJH OC<COUJi-OtJ(->fNJO_l<>-> 
in3UJDJO><:--IWOM-«lUWUOXU« UJUJ3—lUJt-N^OI—NO •- o "^«: i- 
r-«-70<Z<UXU>->v-UJZ£HU VlO<ZC0JQU£OVlXa£ONUZJQ: 

U. U. CO U.        (AU.        (A        U.U. U- 
N J.JND J J.J—l-JfNj—ICOISt—ICO—lPsJfNj_J_J_JrNj_l_l_J_l—t 
OCDCDO—JCDCDCDCDCDOVD-JOCD—ICDOOCDtDCDOCDCDCDCDCD 

o-j-oocoroooooooooooruoooooooooONin 
oeoN.oovss-ONN-oooinoou-»rN.ooNooooooo«-co 
ooroeoeococo^osoooNooNfOOKiooooooNT- 

innt>ONtMNt>NT*t'stor-oot-*--*(\i»-ONtin(vitoif>NtM 
ON       NO *-CO *3-       NO m       CJ«- NOT-ONCJ       U^f-f-NO 

*-»- rorN-sr «- «r- mm *- 

CD CD 

MS 
K-NO 

OJ f\J 

NO ON K)     m fvi o co o     njcONOfN- •«* in ro tn N- NO *- ON 
t-f\jNtM*-torN.pjroS'OOv<-t>'00'Nto«f-so>ot>corvioo>oroN 
\t«-ON\tui»-»->-(>>om(OvTi/iomiriin«ooNinNtmfiMin'-Nr 
^*-ry^T-w-ryr-»-oro»-ry*-T-t\ir>j^-(\iONrooo»-'- «»-*-«- t\i «•- 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< 
ONONKl^-KirN-ONi— N0N0N00NN0N0s3-OOOO^-N-N0fMOO0N^-N0>-c0 
MtooraNorN-rNiMrNjfNjfNjNomu^h-rN-oinowojrvjONu^i^ 
^^zmo»ninmMmioSNtcx)ou^NC>coroinK)i,0(>c>''-o*NOo ""      ---     - -- -   __.^       ^|s.r>-«— *— oc£*d* ^^ZK)0»minrnMfOMNNreooinN(>eoiiOinK)MJ>(>'-csNO 
^*-N^%o^rj|N-NO«-«-*-xu_>>zoNrN-ONf\jsa'*-N3-|N-|N-«-*-oci; 
OOOSO'O'-SOOONNMr'OrilOOCMnOr-OOOS'OCD 

i- f\i rj 
ONN. IN* 
ON co co 
CO ON ON 
m N- N. 
NO tN* r*. 
CO CO CO 
o o o 
o o o 
ooo 

o o o 
CO CO CO 

co rvi 
O Kl 
|N*   O 
u^ o 
0*0 
O u- 
o o 
o o 
o o 
** <r 
o o 
CO CO 

o **PO CM ON ro 
inajNtotMN 
POOOCONN 
O o in ON NO f\] 
O O CO CO ON *— 
O O tO CO CO ON 
U_ Z O »— «- *- 
O O «p- o o o 
o o o o o o 
o o o o o o 

r in in in 

vtO"00 
m ON h- N- 
T-NO PVITO 
NfOMlfl 
PO  «-NO   fN- 
C\J to ^3" in 
rvj r\i oj (M 
o o o o 
o o o o 
o o o o 
in in tn in 

o in m 
N- in ON 
NO co m 
«- r\i CM 

ON O U1 
MKlN 
OOO ooo 
ooo 
in tn tn 

o o ** 
NONO<- 
00 CO NO 
N.r--|N. 
mmo 
CM OJ O 
CO CO u. 
O O O 
ooo 
ooo 
in in in 

** NO 
O ON 
m ro 
in in 
m u-t 
IOK1 
o o 

o o 
o o 
in m 

com 
co tn 
NO »* 
NO  NO 
ro va- 
in in 
oo 
o o 

OOO«— »—1— «— <r-«— «— r-T— T-«— «p-*— *— T 
COCOOOONONONONONO^ONONONONONONOONONONON 

«- CO CO UJ N— 

h-     t-     > 1 
tO>Zf\]t-h->-X 
lU"-IDDt-«- 
rwwmüOD 

r- CD 

h- < < _J 

UJ        UJ 
>        Z 

X    <    >-   Z    •-.   t-i 
—        X UJ u u 
QfOfOZUJUJ 

<ro »- o 
u o 

J CJ to co o_ co 
i co UJ on a Q 

!<<<OUJ«(\l«- 

QUO JSXUJ3 

—I o 
wN< 
O O 

«-      z < o_ - 

> > — 
t— t- to 
or a: o. 

sj- CO 

O X 
co ro 

:UJUJ u. u.U.: 

: _i CD      «- -J i 
izoNa 

: —t %o NO •— ■ 
: t- co 

UQ.H-1-l-IUr- CD 1 
«D<OOOUI3lU>: 
XV)U333>-Uin>. 

z < 
O CO 
(J 
•_ UJ 
-J J CO < 
« O 3- 
CO r- _J 
-J 
>-        —I IK =     — < 
h-        O UJ 
UJ CD 

—.        Q£ UJ 
O        N^ to 

< o 
J        Q        JCk 
1        Zk     -J OS 

SrN- UJ 3 
f- o_ 

■ %t a UJ o 
-NO E z or —i 
1 O O -J 
) O U O -J < 
J U        <- -J 
: >- ca -J ID x 
J O 3 — X O • a: _i to co ac 

mm«- «* 
m m ON      in 
<t NJ-NO        O 
ooNmm 
r\j OJ r*- co «— 
O00"-s* 
«-«-*-< ON 
«-«-«-mo 
o o o ro o 
o o o IN) o 
minmuin 
r- «- «- h- CO 
ON ON ON O NO 

UJ O 

«- CO 

i3 

UJ < CO 
CO UJ to 
3 -J 
-J CJ 

_i to 
^x« _J 
o to o o 
— to UJ 
3 ro O u- 
J\T OS     - 

.«- UJ or 
«- < UJ 

UJ CO 

o 
U UJ UJ 
D_ iC i* 
UJ < < 
3 or or 
to co co 

»CO CD O > CD 
I vZKI-lUJ 
I        — CO O £3 
: •- z i  to 
■ o or co      i— 
o o     >• z 
--USH11J 

< UJ > 
U. 3 r- U_ -J 
a o<<o 
to O CO CO CO 

O O O«* 
o o oin 
m o m o 

«- ** 
sO «^ CO NO 
O ON ON «— 
«- (M mrvi 
«- (\j >*«- 

< < << 
ro NO NOro 
ro co oro 
«- ON inro 
O ON O ro 
ro in N-PO 

o »* ** ■** 
«-ro NO co 
ON >3" N. (M 
fN- in ro ^3- 
ON |N- OO 
NO NO N-O 
vf O O u- 
O O O O 
O O O O 
O O O O 
«-«-«-ro 
in o o o 
h» CO CO CO 

iz or UJ •— 
z co h- o 
—        «C UJ 

-or s: 
_j or r— 
«LilZN 
UZIUM 
Z — CJ _l 
UJ or z a. 
t- a o 
co      u or - • < 
>-ONO E 
<O|N- o 
or «- o —i 
a. o or >- 
«NOX 

U_ U. U_ CO to u-       u_ tou-u-u. 
MMrNjcocorNj_irNi_j_j_i_i_JCQrNjrNjrNj-J 
OOO-J-JOCDOCDOOCDCD—lOOOCD 

ooomoooocoooooooo>a-o rsjooNOOomopN-ooinoinooroo 
N0OO«-OOtMOmOO(\)O«-OOOO 

rvjo«-NO«-rocoNOoo 
— « —     ro NO ro     CM 

«-MNtONtOfMfOPJO«-^ 
ON«-NOO«-NO     ro     «-ro«- 

co m     o«-     rvi«—     ro CM om     ON 
NO NO «-co co OJ NO r»-<r ut ro co     »croro«- ONONONroro*4-c30NONOoromoo«-inr\i 
rNif\j«-«-«-Noc\jtNj(Njf\JONO«-t\jt\Jo«-co 
«-«-tM«-«-NO«-«-tM«-COtMCO«-«-OJ'«—m 

<<<<<<<<<<<<<<<<<< 
pjcomNOOcOACCONO-j-Na-Na-roiN-m«-!^!«- 
ONN.njr^NO-4-ErocoininrN-NOrocorgro«- 
orviomt\jrozroONOOLnON«—OJONCOS- 
ONmrvj-3CO«~3rooNOoto»*ON«-NOO«- 
«-mcONO«-cotoromi«-«—cooopoinNOro 

\i-Sinoco 
NO in «- o o 
oinxtcoco 
NO Nd-fN- o co 
OJNO ro ON«- 
Is- NO ^d" NO co 
ro CM in«- oj 
o «- o o o 
o o o o o 
o oo o o 
ON ro «— ro ro 
O vT CO CO CO 
ojro NO NO NO 

ui     or 

o •- 
UJ 3 
or or 
3 — 

O «- ON 
«-  ON«~ 
ON«-ro 
NO **«- 
*d- O O 
NO o o 
NO U. Z 
ooo 
ooo 
ooo 
ro roro 
ON ON ON 
tN-|N-r*- 

«* CO ro 
rO ON O 
** rN- ro 
in -»j «- 
N.«- CO 
NO v* CO 
O X X 
ooo 
ooo 
ooo 

ro rO ON ON 
OJ m ** co 
O ** ON IN. 
inco»OS 
ON ON OJ CO 
o N- ro ro 
o in co co 
o o o o 
o o o o 
o o o o 
ro roro ro 
o o o o 
CO 00 OO CO 

or      — 
UJ      x 
a.     o 

OJJK 
— •-"«« CO 

: UJ co — 
j or      or co 
i CD or a. to 

tN-ro «- 
sj-«- o 
o m ro 
«-\o ^a- 
co-* o 
roro ON 
ON«- PJ 
o«- o 
ooo 
ooo 
roro -* 
ooo 
co co CO 

Z X   ' 
3 O 
O <C ! 

> h- 

co     z «- 

3 3 CJ < 
O O « U 
a. a i 
EX       >- 

h- O O !* < 
3= tj cj —i or 

u. NO Z 
r-. UJ 

t-   i   CD 
) <C UJ >■ 

; CO -J tO ON CD        •— • 

— UJ  i  x o: _i 

O CO 
CD < 
or —i 
<. CD 

X _i*~ or 
— _i o < 
co < oj s: 

>- -J 
o < 
O UJ 
CO CO 

-JxT- <   > 
UJ O ( 
co 5: 

CO «-   i 
> O in r or o 

or «- 

A-15 



«OOin 
in tn ru 
N. rvi «— 

im_i_j-JMco-Jrsj_i_riNimisjrdfsi_i_irsi.j_ir\i_irsi 
UUUOOJUOC3UO-JOOOUCIOÜUOUO 

ojioooooooooo-j-ooooroooooNOO 
ONOOomoooooostooooojoooo«—o 
«— MOO<- OOOOOOOOOOOOOON-OUIO 

■r-oomo(\iineotnt\Jsfr-^N>oin«-stinNeof\io 
O^Omr- m in «—OJ OJ «—h-«—in *o OJ s* «—«— 
o NO o ^* 

^ 5 Di £9. 'O ° Is- ""* N-%o      o m ro in     «—•* •* 
>tcoeocoN*-^arooeovO(Mno«t-r-noeofvjCM\i»-o«) 

oj«-«--rot-«—ojoj*-oj«-roNOOjr\ioJOJOo«-«-«—oojroro 
r-*-t-«-T-<-*-«-v0NN0inC0<-t-\ür-«-inr-T-T-(\|<-O.(- 

<<<<<<<<<<<<<<<<<<<<<<<<<< 
£S;!^t0^^9:^00:*,OOCOOsONoroNooooNrocoxco 
ororN-roeONONONOinroNojincorN-oojNoojininroNO"sTXs3- 
z«-rnroroinN.inON«-oroON«-incooNinro(>ON«-in«—x«- 
^;r™H;£mxw£ = >^^<^N>£co^rCK«-coMxco 

ojm 
f1»- ro 
oo in 
ON«- 
N.CO 
h- ro 
coo 
oo 
o o 
o o 
oo 
CO CO 

OKI 
m OJ 
ro «- 
o *o 
O NO 
o CO 
u- X 
o o 
o o 
o o 
■<r s3- 
O O 
CO CO 

MCOO 
sfr O *— 
o (M rvj 
moo 
CO «- «- 

O «- «- 
«- o o 
ooo ooo 
■si- in in o *- *- 
cooo 

oroo 
«- O fM 
oj in o- 
O«-N0 
■-OM> 
«— vf CO 

ooo 
ooo 
ooo 
in tn in 

inoj 
or*- 
Oo- 
o oj 
o «- 
OO 

o o 
o o 
o o 
m in 

-* in o 
ro in N- 
t-s3-s0 

Kl «- OJ 
(WOO 
oj oj ro 
ooo 
ooo 
ooo 
in in in 

o >o 
NOro 
CONO 

rOM 
CM %3" 
COCO 
O O 
o o 
o o 
in in 

ro Nj- co 
ro ON CO 
oj ro NO 
N-in vo 
in in ro 
co ro in 
ooo 
o«-«- 
ooo 
ooo 
in in in 

(MM>t>000>OiCM>(M>0> 

UJ 3= 
Q.        _ 
DM 
cnro or 

-i <c 
a* a. _i 
u      —I 
< or ~ 

J r- < a. 
>NO        £ I 

~ > < 
co r- • 
a. or : 

mo£2 
i  o* « 

- a. CJ _j or 
- £ •-< < 

J        —I O CQ 

KOOKUJ 
fe 3      rouiN 

O Z        —J LU 
—• LU -J UJ 

C   •*  i   O O DT 
J3y<f£u. 
: o < or     « 
J T- LU CJ oS h- 
3      or •>.     z 

• -co Q _i <c 
O       O -J 
NO -J \0 <C UJ 
OJ < CM co u 
«- O «-        OT 
OJ UJ OJ    »o 
■   £   ■   UJU- 

_ —i      _i en 
J   i   o   ■   < —I 
- -J _J _J LU -J 
c»-o«o:3 
)£(9£OU. 

OO   i   UK u ~ a     o_ 
—• en  i  uj 
-J co »j- m od 
~~ro 3 

ro tn o t 
in in «— i 
NO o«<t OJ *-I 
<r OJ OJ ro : 
in o in x ( 
o«- «- x 
«-«-•-ox» 
o oocoro : 
O O O s3- O ( 
in in in «- -si-; 
,-T-«-CO      t      « 
ON ON ON ON <, . 

N- 
oj 

£OJ 
•*ro 

>>ZJKJ 

(J o co in • 
Ui «      o < 
0. 3 «*«- 
tO _l «t =    ( 

u- : 
a      -J LU 
< C_) ~ h- 
IU « O < 

=3 O 

0.3 
J 3 or a 
> to < o •- 
: u- or t~ or 
j -i a to co 
: o >- <: 3 
I3ZUJ 

NO     »     1- 
^eo x z 
OSXUJ 
"(MO> 

<t «x; «a; » 3 ■ _» 
or 3 UJ or -IU^O 
Houuiinu-EU w 

co tu in —i >- 
tn iz ro m t- 

< S-        LU 
QT OJ I- U_ 

-m • 3 < 
UJvUOV) 
uj     a: >- 
Of «~ "^ < >- 
ILOsf  Jtt 

ON 

X «— 

■ CO UJ ( 
t O -I 
■ o. u 

J£<< JU.I 

L) D£ DC < UJ 
<t UJ        >^ 

CO O. Q- X «t 
3 O X Q Ot 

UJT-mz : 
i* IMSI-I 
< u-  ■  N*: co j 
K CO O >• < S 
co to £ a u- t 

Ü JUUUU 

O ON o o o o 
o «- o o o o 
o o o o o o 

O ON »- NJ- \0 
ro o -4" in in co 
<M«-ro ro ro t> 
«- ru «- ro «- «- 
^   T-   T-   *-   »-^ 

<C < < < < < 

«- <\J ro rj NO in 
«- o ro co ON r\i 
in >sr ro co «— r\i 
NO co ro co «- t> 
co in ro o NO o 

in ro t> 
ro (NJ fN- 
-*«oo 
m •* co 
so rN-«- 
co N- co 
tMin «- ooo ooo ooo 

oos t> ro «j- 
o co in 
NO t> fN-' 
o h- t> 
o co t\j 
z «- (\J 
o «— «- 
ooo 
ooo 

Q£ ON -H in 

O      t       N^t- 
us 
—i rvj < 
<tN- r\j 

fN-rN- 

>- z »- 
D. UJ CO 
o a i 
KOt- 
o. or i 
OHJ 
to —. <-. 

OOUJ 
I CO ■— z 

to      z 
UJ     -LU 
or or UJ 

iu or 
f- £ o 
< ~ro 
UJ or co 
3= a. ro 

NNNN_l-l-JN-l-i-J_l 
oooouuoooauu 

ooooinocooroooo 
ooooNOorooONinoo 
OOOONOONtOinN-OO 

roNO**ot—ro(\ico«-ooo 
ro NO o                      <\J rvi«— 

U-COU. U- U_ U_ U.ZU. 
J^ymjfNj_i-jrs)-JrNjM-j_i_i_j_j_(_i_i_irs]|sjisj 
UUOJUOCIUOUOOOUOUUUIOOUOOO 

oooooooooooorooooooooooocvt 
OOOC\JOOOOOinOOOOOOOOOOOO"*3-0 
inooinoooooinoinh-ooooooooo«—«— 

oopNins^eoinf\iLnf\iin«-r\jNOcOLnroinooorvjrvjNOoeo 
rvj T-co      NO co«— «— o     «— ry     ro OJ     'sT ro «-«—-* T-»—ro •r— «— (\J «— ^ \Q «— 

U_ CO        U_ (O        COCO        CO U- CO CO u.        to li-        ZCOU-Z               COCO 
Na_lNmUCOm_ICQNCQaN-ICQN_INcaNN-JUCaCQ 
0-IUO-J(3-I-IC3JO-I-IOC3JOOO-IOOC30_I_J 

CO CO z 
-IfflCON 
U -J _i o 

rocoooof- inONOinoN-cooj«— oororoinoooinNa-oj«— ONOO 
ineoooocoSstinN-ocoinr-sooiftNtwoowfvjinst^oino 
•%*■«— oorurvj«— ^oroofyeooruNOstinmoMN'Oi'O'- roinONCO 
nj NO m o CM ro 
t-          eoro 

«—inrN.(\jeo«-«-N- 
«-          ro NO 

«-h»NOrof\iON»*o«— «— 
«—* t\j «- 

ro CO NO CM ON CM 
f\l C\J       «— 

co «— NO o ro in «— in CM     o>s 
«—-sT so-4-o NO NO in >sr NO «—-st •* rvj     in ru r\i «$■« 
fMro«-«-«-rvjoooeoor>.roo-4-rocoONNO' 
njcMcvcMfsiro«-«—rvjNoro-ss-«— c\jroc\icorN^ror.-. 
•-«— «-*-«-«-«— «-CMIM«— to«— Nr-C0C0rOCM«-OJrO' 

NJ     O r>-in«--ST «-o N. NO OJ >*     ON     -*•     co NO o 
NO N- •* co «— «— ro <srco«4->o>3-rvjvoo«— coo«— o«— «— inNOro«— OJ 
fONOoroojco«—NJOJON«—T—inoj«—OJOJ»—»*N3-*J'S3-«—in«—NO**«— 
«-NOOJ«—orN-oinro«-oJojojoJOJOJOjoJO«—ro«—» «— oj OJ«— «- 
«—«*«—roNa-sj-cMoj«—«—«—«—T—T—T-*—«—«—oj«—OJ«—\o«—ro^*«—«— 

<<<<<<<<<<<<<<<<<<co«c<u<<«c<<<<<<<x<<<<<<<<<<<<<<<<<<<<<<<0<<<<<:<c<<:< 

^.^S!^r^PKsS?^^t2^^^^2^^^^^^0^^^^^^^to^ONOJo^ 
SSSxJC^«S^t^C^MEOOJ^ti^£P^SP^^^^^^N^w,^N^^t>MONeoo«-«-«^ 
Ä^SSKtS^^w3r;M3wzt>ONroONroii-ro«-r-«-o««-c>c>ONC>rNjLn«-inocoo^c>o^ 
ooNOOoorozu^ojineoroinro^ooroOfOoiONOcoNOONOooooroocooNoococoooh 

ON o o <_ . 
vw vi «_i u»r» i T— in «— in tn ' 
orooorooroNOoco« 

*#»— ^VJ-T-»— Nj-Ln«— «— 
ooorooooojoo 

oj o 
N»N- 
O«- 
OJ ■»* 
o o 
o o 
LL.  U, 
oo 
o o 
o o 
in tn 
co co 
NONO 

(ONOO 
OOvOi- 
N. o in ON 
co ro o N. 
o o o ON 
o o o NO 
U-ZZst o o o o 
o o o o o o o o 
tn in in «— 
co eo co m 
vo NO NO h- 

> o co <— fN- 
o     o -J ro IE I- or — 
UJ CO UJ to V 
or 3 <.      u ce *-*Q < j 
z UJ -J t 

z to >- or or co * 
O — -J UJ 
-J Z -J > o_ N^ c 
it. or UJ o z z 
UJ < -3 •£ UJ <-0 
I- t-        UJ H-        S 
"**     -J or      -J * 
2 or <      x M 

U1>I-(3U 
t~ > < UJ ~ z 
ZJZ^XUJ 
< _.      t/i      J_ 
—I to O < X CO 
< or CJ UJ 
LU     »3        X UJ 
co x o -J u_ or 

■       UJ or 3 
UJ Z CM CO LU CO 
o. or i  — o_  < 
— < -a 3= 3 O 
O. I- Z U CO to 

o tn NJ- co 
«-!>- ro eo 
t> ro«j- |Nw 
r«- in in in 
ON-ro fN- o 
NO ro NO NO 
^r«-o«- 
o«- o o 
o o o o 
o o o o '-«»*'- 
in o o o c 
N. fN» CO CO C 

o.a.«. 
3: 

JUJO. 
< o — . 

CO coo 
CO CO h- 
N-IN-O 
in in co 
o o «- 
NO NO CO 

ooo ooo ooo 

t> NO «-CO 
N- N- tnin 
O OJfN.«- 
co eo «-NO 
«-«-oo 
CO CO CO o 
«- «— OJ OJ 
o o o o 
o o o o 
o o o o 

•4-sr NO ro 
co ro eo %* 
O OJ -sf «- 
NO NJ hs. ON 
O O NO NO 
ON in «— «— 
OJ in NO NO 
o o o o 
o o o o 
o o o o 

NO in N* 
in OJ ON 
ro co NO 
o co NO 
OJ oro 
eo o s* 
seoo» 
ooo 
ooo 
ooo 

r*-o 
NO CM 
NO CO 
N. ON 
CM N- 
co CO 
X «— 
o «- 
o o 
o o 

in in 
fN-fN- 
ONO> 
OJ OJ 
OJ OJ 

ruin 

in in 
N IN- 
o o 
OJ OJ 
OJ OJ 

fN-«-^f O CO ( 
N* NO NO ro ro r 
in in «- ro ro r 
N- o ^3- CM OJ r 
ON ON in «— «— « 
CM oj ro co co c 
ru OJ OJ o o e 
«-«-«- o o c 
O O O O 0( 
o o o o o c 
«-«-«- ro ro r 
o o o o o c 
CO CO CO CO CO c 

>o«- 
I *tf ON 
i ro ro 
i ojro 
■«— CM 
I eo ir\ 
> O OJ 
> o o 
, o o 
i o o 
i roro 
i o o 
I CO CO 

NOO- 
OJ NO 
tN-ro 
ojin 
«-s. 
coo 
oj in 
o o 
o o 
o o 
ro ro 

ON ON 
N* co 
ONIN- 
NO ?N- 
OJ CO 

CO CO c 
o o c 
o o c 
o o c 

m o 
O   N* 
NO o 
N3- O 
rONO 
rro 

CO ON 
o o 
o o 
o o 
ro ro 
o o 

CO CO CO CO CO CO 

r*-ro 
oro 
«-NO 
CO ON 
ro o 
o o 
o o 
o o 
o o 
ro TO 
o o 
COCO 

^* O 
NO m 
ro ro 
o«- 
o o 
o o 
Li- U_ 
O O 
O O 
o o 
ro ro 
o o 
coco 

OJ*3- 
ro co 
eo oj 
ro NJ 
o o 
o o 
U- u_ 
o o 
o o 
o o 
ro ro 
o o 
CO CO 

I CO z — 
UJ3Z 
u_ o Z 
o or — 
or co a= 

!<OOUI O 
c       o_ O. Z ON 

-       »z in 
j or   -co — ^a- 
_ UJ o ro 3= 
) z z o h- 
1 Z —N. it 

— t-«- H- O 
-.3= <         U- < 
: h- o i^ < -J 
J     u u or "« 
: <-*     < u 

< z co i- -J or co 

jniroBSK 

: £ 3 . 
: — o < 

i i ou: 
; o •- NO • 
-«— o NO : 
J £ OJ OJ I 

< U CO <        (3 
•CM or < OJ co 
3 N •— co h- ro <      in 

N. <       N- O 3=       O 
N r~     »CO «-MOUJr- 
3coorojco«-oz«- 
J    i    LU    •     i < «— 
HZyh^OX%(0 

■ i  zai i üNh-     ro 
_J<— i J<NILDO 

- — zero—•—i«—LuujfN^ 
-st-osrmooorro 

or o 
UJ 

-J SÜ UJ 

— ro >- 
< co 
o. z 

UJ o 
UJ UJ z 
i- or <— 

3=        < 
3IN- O - 

in u ( 
LU fN-        c 
or«— or 
3    •    LU 
to a. s 

• ro • 
: to or 
:ro 3 

in ro ro ro <t 
o in o co ON 

• i ro ro o 
-J o in   -sr 
«i   i UJ ro 
E-lUK 

~   I   <   » 
*£ -I Z Z 

UJ     •— <: UJ 
Z     ■»£ 5- UJ 
•x UJ   »u or 

UJ o u 

-iro i- <-> o 

ON v- oj o 
CO O ON -J- 
in in NO N- 
in o«— o 
O O U1-3- 
o o OJ m 
u_ z o o 
o o «-«- 
o o o o 
o o o o 
ro ro ro ro 
o o o o 
COCO COCO 

UJ        < 
N^   N^ _J 
-J to      < 
-) <        UJ 

o ro 
s3- OJ 
O- CO 
o in 
"**  NO 
in o 
o OJ 

o o 
o o 
ro ro 
o o 
co co 

sO sj- 
in N. 
OJ  fN- 
CO ON 
OJ -sT 
S3-S3- 
O «— 
o o 
o o 
o o 
sj- >3- 
o o 
CO CO 

fN- *— in 
ts. ON S3- 
«- O in 
CO O OJ 
«— OJ OJ 
ooo 
ooo 
ooo 
NtNtNt 
ooo 
CO CO CO 

CD O —I 3= Z . 
~ CO < h- < z to 

>--J2NZ 
X O —       UJ 
oat-ON 
a.      < ro 
LU o o o z 

HlU£«-^CD 
M £ 
or M 
i— or 
co o. 

0.O 
■— in 
-J o 
<rs- 

•«ro 
-ICO 
co ro 

_   -ro        -- 
z >- co      o 
»- _i ro      LU L 
z o or £ 
UJ a» in UJ   -• 
rsi     o o <-> c 

CJ«- < «« c 
z *-s3- or N-» 
LU i— «— o «— L 
UJ <    i        »NO h 
or z o.ro ro " 
o a. • co «- t- 
ro — -j=ft t 
co -J — > co c 
ro < £ u t- - 

• M : 
-j <      -JO. 
»-   i «C        1 
EHOON 

o_ z      t- ; 

CM a. o      to i 
=tt £ Q-    *zc 

:      O £ O < 
IKU O-U 
J UJ        CJ -J 
: N^ z >- 
) CO — UJ i-i < 
-< co M —i or 
: C3 UJ UJ 3 o. 
: t or <— on co 
<        CO 

J   •   CO   i  o o 
1 £ fs. —. ^3- s3- 
: or«- t- i   > : o «- z o a 
ILtU.<SS 

I     _J 
< 3 

—       < o 

> 3 £ CO 
-J 3 CO 

; 00 — 3 
i     a or 

F2| 
cj or 

: 03 •— >— 
^ _j _i - 
LJ « >- 
O co or or < 

O 3= 
CJ CJO 

t-s» 
3 O   i 
o u p 
o co 5 

)t£ OJ 
«coo. 
UJ o < 
-ico a 

x a—i 

or to < 
) < or £ CM 

LU O «- 
D_ —J O 
3 >~ UJ 

z in OJ      c 
o «— ON o » 
CJ «— in in t 

u i- v t 
UJ o or o : 
3 -J < -J I 
-J i O. i t 
CO < < " 
^ £ I- £ 
> or NH.O£ 
*- UJ CO UJ 
or a. a. a. 

•* < : 
LU UJ 1 
CO CO ■ 

UJ UJ r 
Z >L 
o —r 
U CO * 

ro fN.NO«- CM 
in «— -<r ON h» 
OJ fN- ON ON C0 
NO CO «— CO t> 

OJ OJ OJCO CO 
o o oo o 
o o oo o 
o o o o o 
s3- VT >3->3-s3- 
O O O O O 
CO CO CO CO CO 

N^ CO < 
LU CO I- 

■ >      z 
: M or < 
: co UJ —i 

i oa < 

i-      or a c 
co      UJ Z 

o. o f 
3 CQ t 
CO o« o <t •- o »- > 

o <: »- 
u u or 

• > > 
i i— •— 
. or or 

I — 3=< 
: or o 
o <ro 

13=     »O OJ 
► u «—«— o 
. t— «—  I  «— 
o«- > > 
CJ    i    ►- t— 
co CJ or or 

A-16 





APPENDIX B 

RESULTS OF FEDERAL DATABASE SEARCH 



EPA REGION VIII 

ZIP CODE 84074 

CERCLIS PRINTOUT 
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KEY TO ABBREVIATIONS USED ON CERCLIS SITE/EVENT LISTING (L-8) 

REMEDIAL ACTIVITIES (ALL LEADS) 

CO COMBINED RI/FS 
CR REMEDIAL COMMUNITY RELATIONS 
CT COMMUNITY RELATIONS TECHNICAL ASSISTANCE 
DA DESIGN ASSISTANCE 
EO ENFORCEMENT DECISION DOCUMENT (EDD) 
ER EXPEDITED RESPONSE ACTION 
FP FORWARD PLANNING ACTIVITY (FOR HISTORICAL PURPOSES ONLY) 
FS FEASIBILITY STUDY 
IM INITIAL REMEDIAL MEASURE (FOR HISTORICAL PURPOSES ONLY) 
LR LONG-TERM RESPONSE 
NA NO ALTERNATIVE ACTION' (NAA)' 
ND NPL DELETION PROCESS 
OM OPERATIONS AND MAINTENANCE 
PD _ PUBLIC COMMENT ON DELETION PACKAGE 
RA REMEDIAL ACTION 
RD REMEDIAL DESIGN . 
RI REMEDIAL INVESTIGATION (FOR HISTORICAL PURPOSES ONLY) 
RM RAMP - REMEDIAL ACTION MASTER PLAN (FOR HISTORICAL PURPOSES ONLY) 
RO RECORD OF DECISION (ROD) SIGNED 
TG COMMUNITY RELATIONS TECHNICAL ASSISTANCE GRANTS 
TS REMEDY EVALUATION 
WP RI/FS WORKPLAN APPROVED BY HEADQUARTERS 

SITE/INCIDENT EVALUATION/DISPOSITION 

DS DISCOVERY 
ES LISTING SITE INSPECTION 
HR FINAL HAZARD RANKING DETERMINED 
NF FINAL LISTING ON NPL 
NP PROPOSAL TO NPL 
NR REMOVED FROM PROPOSED NPL 
PA PRELIMINARY ASSESSMENT 
SE SITE ACCESS 
SI SCREENING SITE INSPECTION 

OTHER EVENTS 

AR ADMINISTRATIVE RECORD 
AS AERIAL SURVEY 
ED ENDANGERMENT ASSESSMENT 
EV EVACUATION STATE/LOCAL 
GS GEOPHYSICAL SUPPORT/MAPPING 
HA  HEALTH ASSESSMENT 
MA   MANAGEMENT ASSISTANCE 
OH   OTHER EVENT (SPECIFY) 
OS   OVERSIGHT OF STATE BY FUND 
TA   TECHNICAL. ASSISTANCE 
TO   TOPOGRAPHICAL MAPPING 
TR   TEMPORARY RELOCATION 

REMOVAL ACTIVITIES (ALL LEADS) 

IR IMMEDIATE REMOVAL 
PR PLANNED REMOVAL 
RC REMOVAL COMMUNITY RELATIONS 
RS REMOVAL INVESTIGATION AT NPL SITES 
RV REMOVAL ACTION 
UR UNDERGROUND STORAGE TANK REMOVAL 
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EPA REGION VIII 

ZIP CODE 84074 

ERNS LIST 
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EMERGENCY RESPONSE NOTIFICATION SYSTEM 
EPA REGION VIII FOIA(8) RIN-1631-93 

DATA SEARCH ON REPORTED SPILLS  FOR TOOELE COUNTY,  UTAH 
NOTE:    INITIAL NOTIFICATION ONLY - - UNVERIFIED DATA 

Page: 

Date Spilled: 09/12/80 
ERNS Case tt:  80378 

County: TOOELE 

Date Spilled: 01/16/81 
ERNS Case It:  81021 

County: TOOELE 

Date Spilled: 07/23/81 
ERNS Case It:  81318 

County: TOOELE 

Date Spilled: 09/03/81 
ERNS Case #: 81390 

County: TOOELE 

Date Spilled: 03/05/82 
ERNS Case It:  82129 

County: TOOELE 

Date Spilled: 10/13/82 
ERNS Case tt:  82485 

County: TOOELE 

Date Spilled: 12/06/82 
ERNS Case It:  82570 

County: TOOELE 

Date Spilled: 06/21/83 
ERNS Case tt:  83460 

County: TOOELE 

Date Spilled: 10/26/83 
ERNS Case #: 83646 

County: TOOELE 

Date Spilled: 03/04/84 
ERNS Case It:  84164 
County: TOOELE 

Date Spilled: 03/07/84 
ERNS Case tt:  84179 

County: TOOELE 

Date Spilled: 04/05/85 
ERNS Case #: 85229 

County: 70OLE 

Date Spilled: 06/21/85 
ERNS Case It:  85402 

County: TOOELE 

Date Spilled: 08/19/85 
ERNS Case #: 85556 

County: TOOLE 

Date Spilled: 10/29/85 
ERNS Case tt:  85722 

County: TOOELE 

Date Spilled: 01/01/86 
ERNS Case tt:  86292 

County: TOOELE 

Date Spilled: 07/20/86 
ERNS Case #: 86464 

County: raOELE 

Spiller: US ARMY 
Location: 

City/State: , UT 

Spiller: 
Location: 

City/State: 

THOMSON TRUCKING INC 

UT 

Spiller: TOOELE ARMY DEPOT 
Location: BLDG #659, 667 & 677 

City/State: TOOELE, UT 

Spiller: MT WHEELER BASIN POWER-CO i 
Location: PARTOUN SCHOOL 

City/State: TROUT CREEK, UT 

Spiller: METRO OIL COMPANY 
Location: METRO OIL TRUCK STOP 

City/State: WENDOVER, UT 

Spiller: REIDER TRUCK LINES 
Location: I 80, UNION 76 TRUCK STOP 

City/State: TOOELE, UT 

Spiller: PACIFIC INTERMTN EXPRESS 
Location: 7 MI S OF TEMPLE 

City/State: TOOELE, UT 

Spiller: SANTA CLARA CIRCUITS WEST INC 
Location: 2 MI WEST OF CLOVER 

City/State: CLOVER, UT 

Spiller: MATLOCK 
Location: NORTH OF TOOELE UT 

City/State: MURCUR, UT 

Spiller: UNION PACIFIC RAILROAD 
Location: 89.0 RR MP 

City/State: BURMEISTER, UT 

Spiller: UNION OIL CO 
Location: 1-80 & LAKE POINT INTERCHANGE 

City/State: TOOELE, UT 

Spiller: GETTY MINING 
Location: 20 MI SE OF TOOLE 

City/State: , UT 

Spiller: JAY HILL 
Location: 

City/State: TOOELE, UT 

Spiller: MATLAC TRUCKING 
Location: 1-80 MP33 

City/State: , UT 

• 

Spiller: W.S. HATCH CO 
Location: 180, EXIT 41, 

City/State: , UT 

Spiller: U.S. ARMY 
Location: 

City/State: , UT 

Spiller: 
Location: IRRIGATION DITCH TO POND 

City/State: TOOLE CITY, UT 

5.5 MILES NORTH OF EXIT 

Material: POLYCHLORINATED BIPHENYLS 
Quantity: 6200 Pounds 

Material: GASOLINE 
Quantity: 9088 Gallons 

Material: POLYCHLORINATED BIPHENYLS 
Quantity: 1000 Pounds 

Material: POLYCHLORINATED BIPHENYLS 
Quantity: 2 Pounds 

Material: NO. 2 FUEL 
Quantity: 3200 Gallons 

Material: XYLENE 
Quantity: 1 Pounds 

Material: NO. 2 FUEL 
Quantity: 50 Gallons 

Material: AMMONIA 
Quantity: 0 Pounds 

Material: 
Quantity: 

SODIUM HYPOCHLORITE 
21 Pounds 

Material: AMMONIUM NITRATE 
Quantity: 0 Pounds 

Material: NO. 2 FUEL 
Quantity: 20000 Gallons 

Material: NO. 2 FUEL 
Quantity: 5000 Gallons 

Material: HUS04/HVY METELS 
Quantity: 0 Pounds 

Material: MAGNESIUM CHLORIDE 
Quantity: 20000 Pounds 

Material: KILN DUST-HAZ WASTE 
Quantity: 32000 Pounds 

Material: NO. 2 FUEL 
Quantity: 6000 Gallons 

Material: WATER BASED ASPHALT EMULS 
Quantity: 500 Gallons 

B-17 



EHERGBICY RESPONSE NOTIFICATION SYSTEM 
EPA REGION VIII     FOIAC8) RIN-1631-93 

DATA SEARCH ON REPORTED SPILLS FOR TOOELE COUNTY, UTAH 
NOTE:    INITIAL NOTIFICATION ONLY - - UNVERIFIED DATA 

Page: 

Date Spilled: 07/04/86 
ERNS Case #: 86469 

County: TOOELE 

Date Spilled: 07/21/86 
ERNS Case #: 86501 

County: TOOELE 

Date Spilled: 08/19/86 
ERNS Case #: 86571 

County: TOOLE 

Date Spilled: 10/30/87 
ERNS Case #: 87713 

County: TOODE 

Date Spilled: 
ERNS Case #: 88125 

County: TOOLE 

Date Spilled: 05/16/88 
ERNS Case U:  88310 

County: TOOLE 

Date Spilled: 06/17/88 
ERNS Case #: 88390 

County: TOOLE 

Date Spilled: 06/27/88 
ERNS Case #: 88440 
County: TOOLE 

Date Spilled: 11/30/86 
ERNS Case #: 88473 

County: TOOLEE 

Date Spilled: 07/20/88 
ERNS Case #: 88504 

County: TOOELE 

Date Spilled: 09/02/88 
ERNS Case #: 88620 
County: TOOELE 

Date Spilled: 11/15/88 
ERNS Case #: 88787 

County: TOOELE 

Date Spilled: 01/24/89 
ERNS Case #: 89060 

County: TOOELE 

Date Spilled: 11/16/89 
ERNS Case #: 891118 

County: TOOELE 

Date Spilled: 03/02/89 
ERNS Case #: 89154 

County: TOOELE 

Date Spilled: 05/25/89 
ERNS Case #: 89442 

County: TOOELE 

Date Spilled: 06/14/89 
ERNS Case #: 89517 

County:  rCGGLf 

Spiller: APHIS CONTACT SRAY PLANE 
Location: 

City/State: GOLD HILL, UT 

Spiller: MATLACK TRUCKING 
Location: EASTBOUND LANE AT NILE MARKER #50 ON 1-8 

City/State: , UT 

Spiller: STATELINE CASINO 
Location: ON UT/NEV BORDER 

City/State: UENDOVER, UT 

Spiller: U.S. ARMY 
Location: CARR FACILITY 

City/State: , UT 
MATERIALS TEXTS DIRECTORA 

Spiller: BAIN DUMP/BLACK HAWK INC 
Location: BAUR TAILINGS/BLACKHAUK RESING 

City/State: BAUR, UT 

Spiller: HERCULES INC. BLACKHAWK RESIN) 
Location: W. OF HUY 36 5 MI S.W. OF TOOLE 

City/State: TOOLE, UT 

Spiller: UNION PACIFIC R.R. 
Location: U. OF SLC-E. OF UINDOVER/MID OF DESERT 

City/State: CLIVE, UT 

Spiller: USPCI 
Location: TRAINTRACK NEAR HUY MIL POST 43 ON INTER 

City/State: CLIVE, UT 

Spiller: TOOLEE ARMY DEPOTCSD STE-ELE) 
Location: SOUTH AREA/BLDG tt  535 

City/State: TOOLEE, UT 

Spiller: JOE BROUN TRUCKING/DALE BROUN 
Location: 10 MI N. OF CLIVE, UT. ON 1-80 

City/State: , UT 

Spiller: MAT LACK 
Location: MURCUR / ROAD TO MINE SITE 

City/State: MURCUR, UT 

Spiller: USPCI 
Location: 1 MI. S. OF CLIVE, MILE 49 1-80 

City/State: UENDOVER, UT 

Spiller: DEPT. OF ARMY 
Location: DEPT. OF ARMY/DUGUAY PROVING GROUND 

City/State: DUGUAY, UT 

Spiller: US P.C.I. INC 
Location: 8960 N. HUY 40 

City/State: LAKEPOINT, UT 

Spiller: TOOLE ARMY DEPT 
Location: TOOELE ARMY DEPOT 

City/State: , UT 

Spiller: U.S. POLLUTION CONTROL CO 
Location: U. UTAH DESERT/3 MI E 8 4 MI N OF KNOLLS 

City/State: KNOLLS, UT 

Spiller: U.S.P.C.I.-GRASSY MTN FACILITY 
Location: GRASS MTN FACILITY/3 MI E. 7 MI N. 

City/State: CLYDE, UT 
EX 41 

Material: MALATHION 
Quantity: 0 Pounds 

Material: MAGNESIUM CHLORIDE 
Quantity: 4200 Gallons 

Material: CARBON MONOXIDE 
Quantity: 0 Pounds 

Material: PER CHLOROETHYLENE 
Quantity: 4 Gallons 

Material: OTHER COAL DUST RESINS 
Quantity: Unknown 

Material: COAL DUST RESINS U/OTHER 
Quantity: 1 Pounds 

Material: UNKNOWN 
Quantity: 30 Gallons 

Material: OTHER (SPECIFY) 
Quantity: 100 Gallons 

Material: CHLORIDE SOLUTION 
Quantity: Unknown 

Material: PCB CONTAMINATED SOIL 
Quantity: 22 Tons 

Material: NITRIC ACID 
Quantity: 25 Gallons 

Material: FLAMABLE S0LVENT-F0012 CLASS 
Quantity: 10 Gallons 

Material: CLOROEHTELENE 
Quantity: 35 Gallons 

Material: AMMONIA 
Quantity: 150 Pounds 

Material: OIL - 750 PPM PCB'S 
Quantity: 16 Gallons 

Material: ELECTRIC FURNACE DUST BAG 
Quantity: 20 Pounds 

Material: MULTIPLE CHEMICALS, ACIDS ET 
Quantity: 10 Gallons 

• 
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EHER6ENCY RESPONSE NOTIFICATION SYSTEM 
EPA REGION VIII FOIAC8)  RIN-1631-93 

DATA SEARCH ON REPORTED SPILLS  FOR TOOELE COUNTY,  UTAH 
MOTS:    INITIAL NOTIFICATION ONLY - - UNVERIFIED DATA 

Page: 

Date Spilled: 07/12/89 
ERNS Case tt:  89587 

County: TOOELE 

Date Spilled: 08/24/89 
ERNS Case It:  89857 

County: TOOELE 

Date Spilled: 12/21/89 
ERNS Case #: 900078 

County: TOOELE 

Date Spilled: 03/22/90 
ERNS Case It:  900212 

County: 7ÜCEUF 

Date Spilled: 04/03/90 
ERNS Case It:  900255 

County: TOOELE 

Date Spilled: 04/03/90 
ERNS Case It:  900256 

County: TOOELE 

Date Spilled: 04/18/90 
ERNS Case It:  900290 

County: TOOELE 

Date Spilled: 07/12/90 
ERNS Case If:  900562 

County: TOOELE 

Date Spilled: 08/20/90 
ERNS Case ft:  900686 

County: TOOELE 

Date Spilled: 10/03/90 
ERNS Case ft:  900817 

County: TOOELE 

Date Spilled: 10/03/90 
ERNS Case ft:  900869 

County: TOOELE 

Date Spilled: 03/16/90 
ERNS Case #: 901064 

County: TOOELE 

Date Spilled: 03/16/90 
ERNS Case It:  901100 

County: TOOELE 

Date Spilled: 02/19/91 
ERNS Case #: 910144 

County: TOOELE 

Date Spilled: 02/26/91 
ERNS Case #: 910161 

County: TOOELE 

Date Spilled: 02/27/91 
ERNS Case #: 910162 

County: SALT LAKE,  TOOELE 

Date Spilled: 02/26/91 
ERNS Case #: 910163 

County: TOOLE 

Spiller: TOOELE ARMY DEPOT 
Location: 200 YRDS W. OF SO GATE OF HWY 

City/State: TOOELE, UT 84074-5000 

Spiller: UNION PACIFIC 
Location: ON SIDING AT N.P. 

City/State: WARNER, UT 
747.5 

Spiller: US DEPT OF ARMY 
Location: TOOELE ARMY DEPOT 

City/State: TOOELE, UT 84074- 

Spiller: US ARMY/TOOELE ARMY DEPOT 
Location: 

City/State: TOOELE, UT 84074- 

Spiller: USA - TOOELE ARMY DEPOT 
Location: TOOELE ARMY DEPOT 

City/State: TOOELE, UT 

Spiller: US POLUTION CONTROL INC 
Location: HUY 80 7 MI SOUTH OF USPCI FACILITY 

City/State: , UT 

Spiller: US POLUTION CONTROL INC 
Location: 3 MI NORTH 7 MI EAST OF THE KNOLLS EXIT 

City/State: , UT 

Spiller: BARRICK MERCUR GOLD MINE 
Location: MERCUR CANYON 

City/State: TOOELE, UT 

Spiller: USA - TOOELE ARMY DEPOT 
Location: TOOELE ARMY DEPOT 

City/State: TOOELE, UT 

Spiller: 
Location: TOOELE ARMY DEPOT/BLDG 691 

City/State: TOOELE, UT 

Spiller: 
Location: 

City/State: 

USAF 
BONNEVILLE SALT FLATS 
WENDOVER,    UT 

Spiller: USAF 
Location: BONNEVILLE SALT FLATS 

City/State: WENDOVER, UT 

Spiller: USA - TOOELE ARMY DEPOT 
Location: TOOELE ARMY DEPOT AT THE TANK FARM 

City/State: TOOELE, UT 

Spiller: USA - TOOELE ARMY DEPOT 
Location: TOOELE ARMY DEPOT HWY 56 

City/State: TOOELE, UT 

Spiller: GRAPHIC COATING AND STAMPING 
Location: DUMPING BTUN SALT LAKE CITY S WENDOVER 

City/State: SALT LAKE CITY & WENDOVER, UT 

Spiller: TOOELE ARMY 
Location: MARKETING OFFICE 

City/State: TOOLE, UT 84074- 

Material: 
Quantity: 

Material: 
Quantity: 

Material: 
Quantity: 

TRANSFORMER 
3 Gallons 

HYDROCHLORIC ACID 
100 Gallons 

CHROMIUM 
220 Gallons 

Spiller: USAF Material: HYDRAZINE 
Location: WENDOVER RANGE 1-80 CROSSES APPROX 10 MI     Quantity: 12 Gallons 

City/State: WENDOVER, UT 

Material: METHYL CHLORIDE 
Quantity: 0.10 Unknown 

Material: TOLUENE .8 PPM 
Quantity: 0.10 Unknown 

Material: LEAD ACETATE 
Quantity: 1 Pounds 

Material: NITRIC ACID 
Quantity: 0.10 Unknown 

Material: SODIUM CYANIDE 
Quantity: 60 Pounds 

Material: HYDROCHLORIC ACID S'/. 
Quantity: 400 Gallons 

Material: 
Quantity: 

Material: 
Quantity: 

Material: 
Quantity: 

Material: 
Quantity: 

Material: 
Quantity: 

HYDROCHLORIC ACID 
Unknown 

HYDRAZINE 
6 Gallons 

HYDRAZINE 
6 Gallons 

SODIUM HYDROXIDE 
4500 Gallons 

SULFURIC ACID 
20 Gallons 

Material: MEK SOLVENT 
Quantity: 110 Gallons 

Material: SULFURIC ACID (UNKNOWN CONC) 
Quantity: 20 Gallons 
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Date Spilled: 04/11/91 
ERNS Case tt: 910300 

County:     TOOELE 

Date Spilled: 06/13/91 
ERNS Case tt: 910519 

County:     TOOELE 

Date Spilled: 06/01/91 
ERNS Case tt: 910698 

County:     TOOELE 

Date Spilied: 07/24/91 
ERNS Case #: 910699 

County:    TOOELE 

Date Spilled: 07/23/91 
ERNS Case tt: 910716 

County:    TOOELE 

Date Spilled: 07/30/91 
ERNS Case It: 910717 

County:    TOOELE 

Date Spilled: 08/29/91 
ERNS Case tt: 910850 

County:     TOOELE 

Date Spilled: 09/25/91 
ERNS Case It: 910954 

County:     TOOELE 

Date Spilled: 09/27/91 
ERNS Case #: 910959 

County:    TOOELE 

Date Spilled: 10/17/91 
ERNS Case tt: 910998 

County:    TOOELE 

Date Spilled: 11/07/91 
ERNS Case #: 911062 

County:     TOOELE 

Date Spilled: 11/20/91 
ERNS Case tt: 911105 

County:     TOOELE 

Date Spilled: 11/22/91 
ERNS Case tt: 911121 

County:    TOOELE 

Date Spilled: 12/17/91 
ERNS Case It: 911197 

County:     TOOELE 

Spi Her:   INSEHIC 
Location:  STATE LINE CASINO (IN BACK ON BORDER) 

City/State: UENDOVER,    UT   84083- 

Spiller:  DAN OGDEN TRUCKING 
Location:  S OF GRANTSVILLE,  UT,  SOUTH WILLOW ROAD 

City/State: GRANTSVILLE,    UT   84029- 

Spiller: USA - TOOELE ARMY DEPOT 
Location: TOOELE ARMY DEPOT 

City/State: TOOELE,    UT 

Spi Her: U.S. ARMY 
Location: TOOELE ARMY DEPOT 

City/State: TOOELE,    UT 

Spi Her: USPCI 
Location: KNOLLS EXIT, OFF HWY 1-80 

City/State: CLIVE,    UT 

Spi Her: USPCI 
Location:  KNOLLS EXIT OFF HWY 80 

City/State:  CLIVE,    UT 

Spi Her: USA - TOOELE ARMY DEPOT 
Location:  TOOELE ARMY DEPOT 

City/State: TOOELE,    UT 

Spiller: USPCI 
Location: 3 MI E., 7 MI N. OFF OF EXIT 44 OF 1-80 

City/State: CLIVE,    UT 

Spiller: USPCI 
Location: GRASSY MOUNTAIN FACILITY 

City/State: GRANTSVILLE,    UT 

Spiller:  J & C STRINGER TRUCKING 
Location:   INTERSTATE 80 NEAR CITY OF BLACK ROCK 

City/State: TOOELE,    UT 

Spiller:DARRYL B TAYLOR TRANS 
Location:  1-80, MILEMARKER 81 

City/State: ,    UT 

Spiller: KENNECOTT UTAH COPPER 
Location:  KENNECOTT COPPER SMELTER - NO. 7 PUNT 

City/State: BINGHAM CANYON,    UT   84006- 

Spiller: U W FRIEGHT LINES 
Location: HWY 1-80 EASTBOUND 

City/State: GRANTSVILLE,    UT 

Spiller: USPCI 
Location:  10 MILES NORTH OF HWY 80-40 MILES E. 

DOVER, UT. 
City/State: WENDOVER,    UT 

COMMENT:     1  LEAKING DRUM IN CONTAINMENT AREA - USED SORBENT MATERIALS TO CLEAN UP. 

OF WEN 

Date Spilled: 12/11/91 Spiller: MAGNESIUM CORPORTATION OF AMER 
ERNS Case tt:  911199 Location: 
County: TOOELE City/State: ROWLEY, UT 
COMMENT: RELEASE OVER 24-HOUR PERIOD. 

Spiller: MAGNESIUM CORP. OF AMERICA 
Location: ROWLEY FACILITY/15 MILES N. OF EXIT 77 ON 1-8 

0 
City/State: , UT 

DISCHARGER REPAIRED BROKEN COMPRESSOR. 

Date Spilled: 01/29/92 
ERNS Case #: 920062 

County: TOOELE 

COMMENT: 

Material: SALT CAKE 
Quantity: 20000 Tons 

Material: DIESEL/CONTAMINATED SOIL 
Quantity: 0.10 Other 

Material: DICHLOROMETHANE 
Quantity: 0.14 Pounds 

Material: METHYLENE CHLORIDE.015-.37PP 
Quantity: 6 Pounds 

Material: D002, D007, D008, D018 
Quantity: 30 Gallons 

Material: D018 
Quantity: 2 Gallons 

Material: DINITROTOLUENE (MOLTEN) 
Quantity: 152 Pounds 

Material: WASTE SLUDGE D007/D008 
Quantity: 75 Gallons 

Material: BARIUM D005 WASTE 
Quantity: 15 Gallons 

Material: OIL: DIESEL 
Quantity: 20 Gallons 

Material: OIL: DIESEL 
Quantity: 100 Gallons 

Material: SULFUR DIOXIDE 
Quantity: 2 Pounds 

Material: OIL: DIESEL 
Quantity: 5 Gallons 

Material: AMMONIUM SULFAMATE 
Quantity: 15 Gallons 

Material: CHLORINE 
Quantity: 57 Tons 

Material: CHLORINE 
Quantity: 24 Tons 
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Date Spilled: 02/17/92 Spiller: BARRICK MERCUR GOLD MINE 
ERNS Case #: 920144 Location: HERCUR CANYON ROAD 

County: TOOELE City/State: TOOELE, UT 
COMMENT: SNOWMELT/PRECIPITATION CAUSED TAILINGS POND TO OVERFLOW. 

Date Spilled: 03/06/92 
ERNS Case #: 920193 

County: TOOELE 

Date Spilled: 05/14/92 
ERNS Case #: 920452 

County: TOOELE 

Spiller: ENVIRO CARE 
Location: ENVIRO CARE FAC 3 MILES S. 

E. OF UT/NEV BORDER 
City/State: GRANTSVILLE, UT 

OF 1-80, 49 MILES 

Spiller: MAGNESIUM CORP OF AMERICA 
Location: 1-80, 15 MILES NORTH OF EXIT 77 

City/State: ROULEY, UT 

Date Spilled: 05/18/92 
ERNS Case #: 920460 

County: TOOELE 

COMMENT: 

Spiller: MAGNESIUM CORP OF AMERICA 
Location: MAGNESIUM CORP 15 MILES NORTH OF EXIT 77 ON I 

-80 WEST BOUND 
City/State: ROWLEY, UT 

FAILURE IN WASH WATER COLUMN. BROUGHT UNITS DOWN, AND REPAIRS ARE BEING MADE. 

Date Spilled: 06/17/92 
ERNS Case It:  920575 

County: TOOELE 

Date Spilled: 07/11/92 
ERNS Case It:  920650 

County: TOOELE 

Date Spilled: 07/15/92 
ERNS Case It:  920673 

County: TOOELE 

Date Spilled: 07/17/92 
ERNS Case It:  920678 

County: TOOELE 

Date Spilled: 07/20/92 
ERNS Case It:  920689 

County: TOOELE 

Date Spilled: 08/06/92 
ERNS Case #: 920747 

County: TOOELE 

Date Spilled: 08/09/92 
ERNS Case #: 920756 

County: TOOELE 

Date Spilled: 08/08/92 
ERNS Case It:  920761 

County: TOOELE 

Date Spilled: 08/22/92 
ERNS Case #: 920806 

County: TOOELE 

Date Spilled: 08/29/92 
ERNS Case It:  920842 

County: TOOELE 

Date Spilled: 09/03/92 
ERNS Case #: 920844 

County: TOOELE 

Spiller: MAGNESIUM CORP OF AMERICA 
Location: MAGNESIUM CORP 15 MILES NORTH OF EXIT 77 ON I 

-80 WEST BOUND 
City/State: ROWLEY, UT 

Spiller: MAGNESIUM CORP OF AMERICA 
Location: ROWLEY PLANT 

City/State: ROWLEY, UT 

Spiller: MAGNESIUM CORP OF AMERICA 
Location: MAGNESIUM CORP 15 MILES NORTH OF EXIT 77 ON I 

-80 WEST BOUND 
City/State: ROWLEY, UT 

Spiller: MAGNESIUM CORP OF AMERICA 
Location: ROWLEY PLANT 

City/State: GRANTSVILLE, UT 

Spiller: MAGNESIUM CORP OF AMERICA 
Location: ROWLEY FACILITY 

City/State: GRANTSVILLE, UT 84116 

Spiller: MAGNESIUM CORP OF AMERICA 
Location: MAGNESIUM CORP FACILITY/15 MILES NORTH OF EXI 

T 77 ON 1-80 WEST BOUND 
City/State: ROWLEY, UT 84116 

Spiller: MAGNESIUM CORP OF AMERICA 
Location: MAGNESIUM CORP FACILITY/15 MILES NORTH OF EXI 

T 77 ON 1-80 WEST BOUND 
City/State: ROWLEY, UT 

Spiller: MAGNESIUM CORP OF AMERICA 
Location: MAGNESIUM CORP FACILITY/15 MILES NORTH OF EXI 

T 77 ON 1-80 UEST BOUND 
City/State: ROWLEY, UT 

Spiller: MAGNESIUM CORP OF AMERICA 
Location: MAGNESIUM CORP 15 MILES NORTH OF EXIT 77 ON I 

-80 WEST BOUND 
City/State: ROWLEY, UT 

Spiller: MAGNESIUM CORP. OF AMER. 
Location: ROWLEY ROAD/23 SW OF GRANTSVILLE 

City/State: GRANTSVILLE, UT 84116 

Spiller: USA - TOOELE ARMY DEPOT 
Location: TOOELE ARMY DEPOT 

City/State: TOOELE, UT 84074 

Material: SODIUM CYANIDE (14 PARTS/MIL 
Quantity: 25000 Gallons 

Material: GASOLINE: AUTOMOTIVE (4.23G 
Quantity: 4 Gallons 

Material: CHLORINE 
Quantity: 38 Tons 

Material: CHLORINE 
Quantity: 57 Tons 

Material: CHLORINE 
Quantity: 63000 Tons 

Material: CHLORINE 
Quantity: 9 Tons 

Material: CHLORINE 
Quantity: 128 Tons 

Material: CHLORINE 
Quantity: 19 Tons 

Material: CHLORINEUN EXCESS OF ALLOWE 
Quantity: 1 Tons 

Material: CHLORINE 
Quantity: 61 Tons 

Material: CHLORINE 
Quantity: 39000 Tons 

Material: CHLORINE 
Quantity: 21 Tons 

Material: CHLORINE 
Quantity: 254 Tons 

Material: CHLORINE 
Quantity: 2 Tons 

Material: METHYLENE CHLORIDE, 81% 
Quantity: 55 Gallons 
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Date Spilled: 09/11/92 
ERNS Case #: 920855 

County: TOOELE 

Date Spilled: 09/14/92 
ERNS Case ft:  920867 

County: TOOELE 

Date Spilled: 09/04/92 
ERNS Case #: 920922 

County: TOOELE 

Date Spilled: 10/01/92 
ERNS Case #: 920940 

County: TOOELE 

Date Spilled: 10/05/92 
ERNS Case It:  920978 

County: TOOELE 

Date Spilled: 10/14/92 
ERNS Case #: 920986 

County: TOOELE 

Date Spilled: 10/21/92 
ERNS Case #: 921012 

County: TOOELE 

Date Spilled: 10/22/92 
ERNS Case It:  921017 

County: TOOELE 

Date Spilled: 11/05/92 
ERNS Case It:  921070 

County: TOOELE 

Spiller: MAGNESIUM CORP OF AMERICA 
Location: 15 MILES N OF 180 EXIT 77 

City/State: RAWLEY, UT 84116 

Spiller: UNKNOWN 
Location: 2 MILES N. OF SKULL VALLEY (IOSEPA) 

City/State: , UT 

SpiUer: BIG WYOMING TRUCKING INK 
Location: 20MI NORTH HWY 191 FM VERNAL, 

City/State: VERNAL, UT 82501 
UT 

SpiUer: MAGNESIUM CORP OF AMERICA 
Location: MAGNESIUM CORP 15 MILES NORTH OF EXIT 77 ON I 

-80 WEST BOUND 
City/State: ROWLEY, UT 

SpiUer: MAGNESIUM CORP OF AMERICA 
Location: ROWLEY FACILITY 15 MI N EXIT 77 1-80 

City/State: ROWLEY, UT 

SpiUer: MAGNESIUM CORP OF AMERICA 
Location: 

City/State: GRANTSVILLE, UT 

SpiUer: MAGNESIUM CORP OF AMERICA 
Location: MAGNESIUM CORP 15 MILES NORTH OF EXIT 77 ON I 

-80 WEST BOUND 
City/State: ROWLEY, UT 

SpiUer: MAGNESIUM CORP OF AMERICA 
Location: MAGNESIUM CORP 15 MILES NORTH OF EXIT 77 ON I 

-80 WEST BOUND 
City/State: ROWLEY, UT 

Spiller: MAGNESIUM CORP OF AMERICA 
Location: COUNTY ROAD 113 

City/State: GRANTSVILLE, UT 

Material: CHLORINE 
Quantity: 188 Tons 

Material: NITRIC ACID 
Quantity: 2 Pounds 

Material: GASOLINE: AUTOMOTIVE (4.23G 
Quantity: 100 Gallons 

Material: CHLORINE (OVER THE PERMITTED 
Quantity: 6 Tons 

Material: CHLORINE 
Quantity: 201 Tons 

Material: CHLORINE 
Quantity: 268 Tons 

Material: CHLORINE 
Quantity: 9 Tons 

Material: CHLORINE 
Quantity: 13 Tons 

Material: CHLORINE 
Quantity: 210 Tons 

• 

Date Spilled: 11/12/92 SpiUer: USPCI Material: HYDROGEN SULFIDE 
ERNS Case It:  921093 Location: OFF 1-80, MILE 43 ("THE KNOLLS" EXIT)        Quantity: 2100 Pounds 

County: TOOELE City/State: GRANTSVILLE, UT 
COMMENT:  RELEASE WAS FROM STABILIZATION UNIT. ADDED ADDITIONAL REAGENTS TO STABILIZATION UNIT UNTIL RELEASE STOPPED. 

Date Spilled: 12/03/92 
ERNS Case tt: 921155 

County:     TOOELE 

SpiUer 
Location 

City/State 

Date Spilled: 12/10/92 
ERNS Case #: 921170 

County:     TOOELE 

SpiUer 
Location 

City/State 

Date Spilled: 01/29/93 
ERNS Case It: 9300% 

County:     TOOELE 

Spiller 
Location 

City/State 

Date Spilled: 02/05/93 
ERNS Case It: 930123 

County:    TOOELE 

SpiUer 
Location 

City/State 

Date Spilled: 02/13/93 
ERNS Case #:  930175 

County:     TOOELE 

Spiller- 

Location: 

City/State: 

Date Spilled: 03/01/93 
ERNS Case It: 930193 

County:     TOOELE 

Spiller: 
Location: 

City/State: 

USPCI 
3 MI E AND 7 MI N OF KNOLLS UTAH EXIT OFF OF 
1-80 

GRANTSVILLE, UT 

MAGNESIUM CORP OF AMERICA 
15 MI NORTH OF EXIT 77 OFF OF 1-80 ROWLEY PLA 
NT 

ROWLEY, UT 84116 

MAGNESIUM CORP OF AMERICA 
INTERSATE 80 FIFTEEN MILES N OF EXIT 77 
ROWLEY, UT 

DETREX CORP 
76 AUTOTRUCK PLAZA 1-80 8 LAKEPOINT RD 
TOOELE, UT 

MAGNESIUM CORP OF AMERICA 
MAGNESIUM CORP 15 MILES NORTH OF EXIT 77 ON I 
-80 WEST BOUND 
ROWLEY, UT 

UNION PACIFIC RAILROAD 

WARNER, UT 

Material: HAZARDOUS WASTE INCINERATOR 
Quantity: 5000 Pounds 

Material: CHLORINE 
Quantity: 23 Tons 

Material: CHLORINE 
Quantity: 61 Tons 

Material: 1,1,1-TRICHLOROETHANE 
Quantity: 25 Gallons 

Material: CHLORINE 
Quantity: 10 Tons 

Material: OIL: DIESEL 
Quantity: 100 Gallons 
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Date Spilled: 03/21/93 
ERNS Case ft:  930254 

County: TOOELE 

Date Spilled: 03/20/93 
ERNS Case It:  930263 

County: TOOELE 

Date Spilled: 04/07/93 
ERNS Case tt:  930339 

County: TOOELE 

Date Spilled: 05/24/93 
ERNS Case ft:  930512 

County: TOOELE 

Date Spilled: 06/02/93 
ERNS Case tt:  930541 
County: TOOELE 

Date Spilled: 06/10/93 
ERNS Case ft:  930576 

County: TOOELE 

Date Spilled: 07/15/93 
ERNS Case ft:  930681 

County: TOOELE 

Date Spilled: 08/18/93 
ERNS Case ft:  930809 

County: TOOELE 

Date Spilled: 08/19/93 
ERNS Case It:  930817 

County: TOOELE 

Date Spilled: 09/09/93 
ERNS Case tt:  930879 

County: TOOELE 

Date Spilled: 09/09/93 
ERNS Case ft:  930888 

County: TOOELE 

Date Spilled: 09/01/93 
ERNS Case ft:  930972 

County: TOOELE 

Date Spilled: 10/07/93 
ERNS Case #: 931011 

County: TOOELE 

Date Spilled: 10/10/93 
ERNS Case ft:  931016 

County: TOOELE 

Date Spilled: 10/13/93 
ERNS Case ft:  931029 

County: TOOELE 

Spiller: MAGNESIUM CORP OF AMERICA 
Location: MAGNESIUM CORP 15 MILES NORTH OF EXIT 77 ON I 

-80 WEST BOUND 
City/State: ROWLEY, UT 

Spiller: MAGNESIUM CORP OF AMERICA 
Location: MAGNESIUM CORP 15 MILES NORTH OF EXIT 77 ON I 

-80 WEST BOUND 
City/State: ROWLEY, UT 

Spiller: MAGNESIUM CORP OF AMERICA 
Location: MAGNESIUM CORP 15 MILES NORTH OF EXIT 77 ON I 

-80 WEST. BOUND -  
City/State: ROWLEY, UT 

Spiller: MAGNESIUM CORP OF AMERICA 
Location: MAGNESIUM CORP 15 MILES NORTH OF EXIT 77 ON I 

-80 WEST BOUND 
City/State: ROWLEY, UT 

Spiller: MAGNESIUM CORP OF AMERICA 
Location: 15 MILES NORTH OF EXIT 77 ON 1-80 

City/State: ROWLY, UT 

Spiller: MAGNESIUM CORP OF AMERICA 
Location: MAGNESIUM CORP 15 MILES NORTH OF EXIT 77 ON I 

-80 WEST BOUND 
City/State: ROWLEY, UT 

Spiller: TOOELE ARMY DEPOT 
Location: ON BASE 

City/State: TOOELE ARMY DEPOT, UT 

Spiller: MAGNESIUM CORP OF AMERICA 
Location: 15 MI N OF EXIT 77 OFF OF 180 

City/State: ROWLEY, UT 

Spiller: MAGNESIUM CORP OF AMERICA 
Location: 15 MI N OF EXIT 77 OFF INTERSTATE 80 

City/State: ROWLEY, UT 

Spiller: USARMY-TOOELE ARMY DEPOT 
Location: TOOELE ARMY DEPOT 

City/State: TOOELE, UT 84074 

Spiller: MAGNESIUM CORP OF AMERICA 
Location: MAGNESIUM CORP / 15 MILES N OF EXIT 77 ON 1-8 

0 WESTBOUND 
City/State: ROWLEY, UT 

Spiller: MAGNESIUM CORP OF AMERICA 
Location: 15 NORTH OF EXIT 77 OF 1-80 

City/State: ROWLEY, UT 

Spiller: MAGNESIUM CORP OF AMERICA 
Location: MAGNESIUM CORP 15 MILES NORTH OF EXIT 77 ON I 

-80 WEST BOUND 
City/State: ROWLEY, UT 

Spiller: MAGNESIUM CORP OF AMERICA 
Location: 15 MI N OF EXIT 77 ON 1-80 / 35 MILES NW OF T 

OWN 
City/State: GRANTSVILLE, UT 

Spiller: MAGNESIUM CORP OF AMERICA 
Location: 15 MI N OF EXIT 77 OFF 1-80 

City/State: ROWLEY, UT 

Material: CHLORINE 
Quantity: 79 Tons 

Material: CHLORINE 
Quantity: 33 Tons 

Material: CHLORINE 
Quantity: 64 Tons 

Material: CHLORINE 
Quantity: 160 Tons 

Material: CHLORINE 
Quantity: 269 Tons 

Material: CHLORINE 
Quantity: 8 Tons 

Material: EXPLOSIVES 
Quantity: Unknown 

Material: CHLORINE 
Quantity: 239 Tons 

Material: CHLORINE 
Quantity: 165 Tons 

Material: MUSTARD GAS 
Quantity: 1150 Pounds 

Material: CHLORINE 
Quantity: 164 Tons 

Material: CHLORINE 
Quantity: 157 Tons 

Material: CHLORINE 
Quantity: 142000 Pounds 

Material: CHLORINE 
Quantity: 157 Tons 

Material: CHLORINE 
Quantity: 166 Tons 
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Date Spilled: 10/16/93 
ERNS Case 8:  931039 

County: TOOELE 

Date Spilled: 11/19/93 
ERNS Case #: 931127 
County: TOOELE 

Date Spilled: 11/27/93 
ERNS Case #: 931158 

County: TOOELE 

Spiller: MAGNESIUM CORP OF AMERICA 
Location: MAGNESIUM CORP 15 MILES NORTH OF EXIT 77 ON I 

-80 WEST BOUND 
City/State: ROWLEY, UT 

Spiller: USARMY-TOOELE ARMY DEPOT 
Location: USA-TOOELE ARMY DEPOT STATE HWY 36 

City/State: TOOELE, UT 84074 

Spiller: UNKNOWN ABANDONED DRUM 
Location: 5 MILE PASS / NEAR CEDAR FORT, SEC 9, R3W, T7 

S / DISCOVERED ON BLM LAND 
City/State: CEDAR FORT, UT 

Material: CHLORINE 
Quantity: 157 Tons 

Material: 
Quantity: 

WASTE WATER SLUDGE 
400 Gallons 

Material: UNKNOWN 
Quantity: 1 Drums 

• 
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APPENDIX C 

DISQUAUFIER AND QUALIFIER DATABASE TABLE 



LIST OF ABBREVIATIONS/ACRONYMS 
IN DISQUALIFIER AND QUAUFIER DATABASE TABLE 

ASBPRE85 Asbestos 
BLDG Building 
CMF Consolidated Maintenance Facility 
CMFL Portion of CMF built over former Outfall D to Industrial Waste 

Lagoon 
CMFR Portion of CMF built over former Outfall E to Industrial Waste 

Lagoon 
CRANE 25 Ton bridge crane 
FENCE Fenced area (former motor pool) 
HAZRD Hazardous material release/disposal 
HAZSTOR 
N 
NG 

Hazardous material storage 
No 
Utah National Guard 

No. Number 
OSL Open storage lot 
OSL ADAPBERM Former Administration Area bermed area (aerial photographs) 
OSL ADAPDF Former Administration Area drainfield (aerial photographs) 
OSL ADAPEXC Former Administration Area excavation (aerial photographs) 
OSL ADAPTRCH Area of former Administration Area trenches (aerial photographs) 
OSL DEMBLDGS Demolished former base housing tract 
OSL FB105 Former Building 105 (demolished) 
OSL FB130 Former Building 130 (demolished) 
OSL FUELTANK582 Fuel Oil Tank 582 
OSL HWSTORAREA1 Fenced area around Building 656 
OSL HWSTORAREA2 Fenced area around Buildings 588 and 596 
OSL H20TANK581 Water Tank 581 
OSL MAPDG Former Maintenance and Supply Area disturbed ground 
OSL NEWDRM01 Area of documented contamination located in open land at 

DRMO 
OSL NEWDRM02 Area of documented contamination located in open land at 

DRMO 
OSL NEWPLUME Estimated maximum extent of trichloroethylene groundwater 

plume associated with the Sanitary Landfill 
OSL NMAPTRCH Former northern Maintenance and Supply Area trench (aerial 

photographs) 
OSL OFB Former Outfall B to Industrial Waste Lagoon 
OSL OFBTEMP Former area of temporary channel failure from ditch at Outfall B 
OSL OFC Former Outfall C to Industrial Waste Lagoon 
OSL OFD1 Northeast end of former Outfall D to Industrial Waste Lagoon 
OSL OFD2 Southwest end of former Outfall D to Industrial Waste Lagoon 
OSL OFE1 Northeast end of former Outfall E to Industrial Waste Lagoon 
OSL OFE2 Southwest end of former Outfall E to Industrial Waste Lagoon 
OSL OFF Former Outfall F to Old Industrial Waste Lagoon 
OSL OFG Former Outfall G to Old Industrial Waste Lagoon 
OSL OFH Former Outfall H to Old Industrial Waste Lagoon 
OSL OFJ Former Outfall J to Old Industrial Waste Lagoon 
OSL OFK Former Outfall K to Old Industrial Waste Lagoon 
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LIST OF ABBREVIATIONS/ACRONYMS 
IN DISQUALIFIER AND QUALIFIER DATABASE TABLE (Continued) 

• 

OSL OFL Former Outfall L to Old Industrial Waste Lagoon 
OSL OPENLANDW Open land along west central portion of Maintenance and Supply 

Area 
OSL PLUME Maximum extent of trichloroethylene groundwater plume 

associated with the Industrial Waste Lagoon 
OSL RAD1 Portion of former Drummed Radioactive Waste Storage Area 
OSL RAD2 Portion of former Drummed Radioactive Waste Storage Area 
OSL SMAPTRCH Former southern Maintenance and Supply Area trench (aerial 

photographs) 
Northernmost area of standing liquid (associated with SWMU 30) OSL STLIQ-A 
located in BRAC 

OSL STLIQ-B Centrally located area of standing liquid (associated with SWMU 
30) located in BRAC 

OSL STLIQ-C Southernmost area of standing liquid (associated with SWMU 30) 
located in BRAC 

OSL SWMU 28 SWMU 28, 90-Day Drum Storage Area 
OSL SWMU 29 SWMU 29, Drum Storage Areas 
OSL TANK582AREA Fenced area surrounding Fuel Oil Tank 582 
P Possible 
PBPNTP78 Lead-based paint 
PCBS Polychlorinated biphenyls 
PETRRD Petroleum release/disposal 

• PETRSTOR Petroleum storage 
RADNCL Radionuclides 
SATR Trap and Skeet Range 
SLAB Concrete slab (Administration Area) 
TVHS Tooele Valley High School 
UXO Unexploded ordnance 
Y Yes 
YR BLT Year built ("0" displayed if year built not available) 

NOTE: Individual portions of OSLs and other features divided into multiple polygons by outfall ditches 
to the IWL are identified by adding the letters A, B, or C to the end of the database label for 
each segmented feature. 
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Page No. 1 
09/26/94 

Jflk   LABEL TYPE YR_BLT PETRRD PETRSTOR HAZRD HAZSTOR ASBPRE85 RADON RADNCL PCBS PBPNTP78 UXO 

W  100 BLDG 1992 N Y N N N N N N N N 
1000 BLDG 1943 N Y N Y Y N N N P N 
1001 BLDG 1943 N Y N N Y N N N P N 
1002 BLDG 1943 N Y N N Y N N N P N 
1004 BLDG 1943 N Y N N Y N N N P N 
1005 BLDG 1943 N Y N N Y N N N P N 
1006 BLDG 1943 N N N N P N N N P N 
1008 BLDG 1978 N N N N P N N N N N 
1009 BLDG 0 N N N N P N N N P N 
1010 BLDG 1972 N Y N N Y N N N P N 
1011 BLDG 1981 N N N N P N N N N N 
1020 BLDG 0 N N N N P N N N P N 
109 BLDG 1985 N Y N N Y N N N N N 
1110 BLDG 1979 N N N N P N N N N N 
1111 BLDG 1968 N N N N P N N N P N 
1112 BLDG 0 N N N N P N N N P N 
112 BLDG 1985 N Y N N N N N N N N 
114 BLDG 1985 N Y H N N N N N N N 
116 BLDG 1985 N N N N N N N N N N 
160 BLDG 1981 N N N N P N N N N N 
161 BLDG 1981 N N N N P N N N N N 
162 BLDG 1981 N N N N P N N N N N 
163 BLDG 1981 N N N N P N N N N N 
2000 BLDG 1976 N N Y N P N P N P N 
2001 BLDG 1976 N N Y Y P N P N P N 
2002 BLDG 1976 N N Y N P N P N P N 

^^   2003 BLDG 1976 N Y Y Y P N P N P N 
■■   2004 BLDG 1976 N N Y N P N P N P N 
^^   2005 BLDG 1976 N N Y N P N P N P N 

2006 BLDG 1976 N N Y N P N P N P N 
2007 BLDG 1976 N N Y N P N P N P N 
2011 BLDG 1946 N Y Y N P N P N P N 
2012 BLDG 1943 N Y Y N N N P N P N 
2013 BLDG 1962 N Y Y N P N P N P N 
2014 BLDG 0 N N Y N P N P N P N 
2015 BLDG 0 N N Y N P N P N P N 
2016 BLDG 1981 N N Y N P N P N N N 
2020 BLDG 1989 N Y Y N N N P N N N 
250 BLDG 0 N N N N N N N N P N 
253 BLDG 0 N N N N N N N N P N 
576 BLDG 1962 P N P Y P N N N P N 
586 BLDG 1970 N N N N P N N N P N 
587 BLDG 1971 N N N Y N N N N P N 
588 BLDG 1987 N N N N N N N N N N 
596 BLDG 0 N N N N P N N N P N 
597 BLDG 1963 N N N N Y N N N P N 
600 BLDG 1943 P Y Y Y Y N N N P N 
600-A BLDG 0 N N N N P N N N P N 
600 -B BLDG 0 N N N N P N N N P N 
600-C BLDG 1988 N N P Y N N N N N N 
602 BLDG 1943 P Y P Y Y N N N P N 
603 BLDG 1943 P N P Y Y N N N P N 
607 

• 

BLDG 1943 N N P Y 

c- 
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Page No. 2 
09/26/94 

LABEL TYPE YRJLT PETRRD PETRSTOR HAZRD HAZSTOR ASBPRE85 RADON RADNCL PCBS PBPNTP78 UXO             ^k 

612 BLDG 1943 P N P Y Y N N N P w 
613 BLDG 1943 P N P Y Y N N N P N 
613A BLDG 0 N N N N P N N N P N 
615 BLDG 1956 P N Y Y Y N N N P N 
.615-PI BLDG 0 N N N N P N N N P N 
615C BLDG 0 N N N N P N N N P N 
615D BLDG 0 N N N Y P N N N P N 
618-A BLDG 0 N N N N P N N N P N 
619 BLDG 1943 P Y P Y N N P N P N 
622 BLDG 1977 N Y N N N N N N P N 
623 BLDG 0 P Y P N N N N N P N 
624 BLDG 1966 N Y N N P N N N P N 
626 BLDG 0 N N N N N N N N N N 
626F BLDG 0 N N N N P N N N P N 
627 BLDG 1973 P Y N N Y N N N P N 
628 BLDG 1943 N N N N P N N N P N 
632 BLDG 1992 N N N N N N N N N N 
633 BLDG 0 N N N N P N N N P N 
637-A BLDG 1943 N N N N P N N N P N 
637-B BLDG 0 N N N N P N N N P N 
637-C BLDG 0 N N N N P N N N P N 
653 BLDG 0 N N N N P N N N P N 
655 BLDG 1968 N Y N N Y N N N P N 
656 BLDG 1976 P Y P N P N N N P N 
673 BLDG 0 N N N N P N N N P N 
690 BLDG 0 N N N N P N N N P N 
691 BLDG 1983 P Y P Y Y N N N N A. 
693 BLDG 0 N N N N P N N N P w 
710 BLDG 1987 N N N Y N N N N N ^F 
711 BLDG 1987 N Y N N N N N N N N 
712 BLDG 1987 N N N Y N N N N N N 
713 BLDG 1987 N N N Y N N N N N N 
714 BLDG 1987 N N N Y N N N N N N 
715 BLDG 1987 N N Y Y N N N N N N 
716 BLDG 1993 N N N Y N N N N N N 
804 BLDG 1947 N N N N P N N N P N 
805 BLDG 1947 N N N N P N N N P N 
806 BLDG 1947 N N N N P N N N P N 
807 BLDG 1947 N N N N P N N N P N 
808 BLDG 1947 N N N N P N N N P N 
809 BLDG 1947 N N N N P N N N P N 
810 BLDG 1947 N N N N P N N N P N 
811 BLDG 1947 N N N N P N N N P N 
812 BLDG 1947 N N N N P N N N P N 
813 BLDG 1947 N N N N P N N N P N 
814 BLDG 1947 N N N N P N N N P N 
815 BLDG 1947 N N N N P N N N P N 
816 BLDG 1947 N N N N P N N N P N 
817 BLDG 1947 N N N N P N N N P N 
818 BLDG 1947 N N N N P N N N P N 
819 BLDG 1947 N N N N P N N N P N 
820 BLDG 1947 N N N N P N N N P N 
821 BLDG 1947 N N N N 

c- 

P 

■4 

N N N P N 
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Page No. 3 
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LABEL TYPE YR_BLT PETRRD PETRSTOR HAZRD HAZSTOR ASBPRE85 RADON RADNCL PCBS PBPNTP78 UXO 
822 BLDG 1947 N N N N P N N N P N 
823 BLDG 1947 N N N N P N N N P N 
824 BLDG 1947 N N N N P N N N P N 
825 BLDG 1947 N N N N P N N N P N 
826 BLDG 1947 N N N N P N N N P N 
827 BLDG 1947 N N N N P N N N P N 
828 BLDG 1947 N N N N P N N N P N 
829 BLDG 1947 N N N N P N N N P N 
830 BLDG 1947 N N N N P N N N P N 
831 BLDG 1947 N N N N P N N N P N 
832 BLDG 1947 N N N N P N N N P N 
833 BLDG 1947 N N N N P N N N P N 
834 BLDG 1947 N N N N P N N N P N 
835 BLDG 1947 N N N N P N N N P N 
836 BLDG 1947 N N N N P N N N P N 
837 BLDG 1947 N N N N P N N N P N 
838 BLDG 1947 N N N N P N N N P N 
839 BLDG 1947 N N N N P N N N P N 
840 BLDG 1947 N N N N P N N N P N 
841 BLDG 1947 N N N N P N N N P N 
842 BLDG 1947 N N N N P N N N P N 
843 BLDG 1947 N N N N P N N N P N 
844 BLDG 1947 N N N N P N N N P N 
845 BLDG 1947 N N N N P N N N P N 
846 BLDG 1947 N N N N P N N N P N 
847 BLDG 1947 N N N N P N N N P N 
848 BLDG 1947 N N N N P N N N P N 
849 BLDG 1947 N N N N P N N N P N 
850 BLDG 1947 N N N N P N N N P N 
851 BLDG 1947 N N N N P N N N P N 
852 BLDG 1947 N N N N P N N N P N 
853 BLDG 1947 N N N N P N N N P N 
854 BLDG 1947 N N N N P N N N P N 
855 BLDG 1947 N N N N P N N N P N 
856 BLDG 1947 N N N N P N N N P N 
857 BLDG 1947 N N N N P N N N P N 
858 BLDG 1947 N N N N P N N N P N 
859 BLDG 1947 N N N N P N N N P N 
860 BLDG 1947 N N N N P N N N P N 
861 BLDG 1947 N N N N P N N N P N 
862 BLDG 1947 N N N N P N N N P N 
863 BLDG 1947 N N N N P N N N P N 
864 BLDG 1947 N N N N P N N N P N 
865 BLDG 1947 N N N N P N N N P N 
866 BLDG 1947 N N N N P N N N P N 
867 BLDG 1947 N N N N P N N N P N 
868 BLDG 1947 N N N N P N N N P N 
869 BLDG 1947 N N N N P N N N P N 
870 BLDG 1947 N N N N P N N N P N 
871 BLDG 1947 N N N N P N N N P N 
872 BLDG 1947 N N N N P N N N P N 
873 BLDG 1947 N N N N P N N N P N 

874 BLDG 1947 N N N N 

c- 
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LABEL TYPE YR_BLT PETRRD PETRSTOR HAZRD HAZSTOR ASBPRE85 RADON RADNCL PCBS PBPNTP78 UXO 

875 BLDG ?947 N N N N P N N N P N 

876 BLDG 1947 N N N N P N N N P N 
877 BLDG 1947 N N N N P N N N P N 
878 BLDG 1947 N N N N P N N N P N 

879 BLDG 1947 N N N N P N N N P N 
880 BLDG 1947 N N N N P N N N P N 
881 BLDG 1947 N N N N P N N N P N 
882 BLDG 1947 N N N N P N N N P N 

883 BLDG 1947 N N N N P N N N P N 
884 BLDG 1947 N N N N P N N N P N 
885 BLDG 1947 N N N N P N N N P N 
886 BLDG 1947 N N N N P N N N P N 

887 BLDG 1947 N N N N P N N N P N 
888 BLDG 1947 N N N N P N N N P N 
889 BLDG 1947 N N N N P N N N P N 
890 BLDG 1947 N N N N P N N N P N 

891 BLDG 1947 N N N N P N N N P N 
892 BLDG 1947 N N N N P N N N P N 
893 BLDG 1947 N N N N P N N N P N 
894 BLDG 1947 N N N N P N N N P N 

895 BLDG 1947 N N N N P N N N P N 
896 BLDG 1947 N N N N P N N N P N 
897 BLDG 1947 N N N N P N N N P N 
898 BLDG 1947 N N N N P N N N P N 
899 BLDG 1947 N N N N P N N N P N 
900 BLDG 1947 N N N N P N N N P N 
901 BLDG 1947 N N N N P N P N P N 
902 BLDG 1947 N N N N P N P N P N 
903 BLDG 1947 N N N N P N N N P N 
904 BLDG 1947 N N N N P N N N P N 
905 BLDG 1947 N N N N P N N N P N 
906 BLDG 1947 N N N N P N N N P N 
907 BLDG 1947 N N N N P N N N P N 

908 BLDG 1947 N N N N P N N N P N 
909 BLDG 1947 N N N N P N N N P N 
910 BLDG 1947 N N N N P N N N P N 
911 BLDG 1947 N N N N P N N N P N 
912 BLDG 1947 N N N N P N N N P N 
913 BLDG 1947 N N N N P N N N P N 
914 BLDG 1947 N N N N P N N N P N 

915 BLDG 1947 N N N N P N N N P N 
916 BLDG 1947 N N N N P N N N P N 
917 BLDG 1947 N N N N P N N N P N 
918 BLDG 1947 N N N N P N N N P N 

919 BLDG 1947 N N N N P N N N P N 

920 BLDG 1947 N N N N P N N N P N 

921 BLDG 1947 N N N N P N N N P N 

922 BLDG 1947 N N N N P N N N P N 

923 BLDG 1947 N N N N P N N N P N 

924 BLDG 1947 N N N N P N N N P N 

925 BLDG 1947 N N N N P N N N P N 

926 BLDG 1947 N N N N P N N N P N 

927 BLDG 1947 N N N N P N N N P N 

C-6 FINAL 



Page No.  5 

09/26/94 

LABEL 

928 

CMF 

CMFL 

CHFR 

CRANE 

FENCE 

NG 

OSL 509-2 

OSL 509-3 

OSL 509-4 

OSL 509-5 

OSL 509-6 

OSL 605-2-A 

OSL 605-2-B 

OSL 605-3-A 

OSL 605-3-B 

OSL 605-4-A 

OSL 605-4-B 

OSL 605-5-A 

OSL 605-5-B 

OSL 605-6-A 

OSL 605-6-B 

OSL 615-1 

OSL 615-2 

OSL 615-3 

OSL 615-5-A 

OSL 615-5-B 

OSL 615-6-A 

OSL 615-6-B 

OSL 625-4 

OSL 625-5 

OSL 625-6 

OSL 633 

OSL 635-4 

OSL 635-5 

OSL 635-6 

OSL 643 

OSL 645-4 

OSL 645-5 

OSL 645-6 

OSL 653 

OSL 655-1 

OSL 655-2 

OSL 655-3 

OSL 655-4 

OSL 655-5 

OSL 655-6 

OSL 655-7 

OSL 655-8 

OSL 663 

OSL 665-1 

OSL 665-2 

OSL 665-3 

TYPE YR_BLT PETRRD PETRSTOR HAZRD HAZSTOR ASBPRE85 RADON RADNCL PCBS PBPNTP78 UXO 
BLDG 1947 N N N N P N N N P N 
BLDG 1992 N Y N Y N N N N N N 
BLDG 1992 Y Y Y Y N N N N N N 
BLDG 1992 Y Y Y Y N N N N N N 
BLDG 0 N N N N N N N N P N 
BLDG 0 P P P P N N N N N N 
BLDG 0 N Y N Y P N N N P N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 P Y P Y P N N N P N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N N N N N N N 
OSL 0 N N N N 

c- 
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LABEL TYPE    YR_BLT    PETRRD    PETRSTOR    HAZRD    HAZSTOR    ASBPRE85    RADON    RADNCL    PCBS    PBPNTP78    UXO 

OSL 665-4 OSL ONN YN N NNNN N 
OSL 665-5 OSL ONN NN N NNNN N 
OSL 665-6 OSL ONN NN N NNNN N 
OSL 665-7 OSL ONN NN N NNNN N 
OSL 665-8 OSL ONN NN N NNNN N 
OSL 670-4 OSL ONN NN N NNNN N 
OSL 670-5 OSL ONN NN N NNNN N 
OSL 670-6 OSL ONN NN N NNNN N 
OSL 670-7 OSL ONN NN N NNNN N 
OSL 673 OSL ONN N N N NNNN N 
OSL 675-2 OSL ONN YN N NNNN N 
OSL 675-3 OSL ONN NN N NNNN N 
OSL 675-4 OSL ONN NN N NNNN N 
OSL 675-5 OSL ONN NN N NNNN N 
OSL 675-6 OSL ONN NN N NNNN N 
OSL 675-7 OSL ONN NN N NNNN N 
OSL 675-8 OSL ONN NN N NNNN N 
OSL 680 OSL ONN P N N NNNN N 
OSL 683 OSL ONN N N N NNNN N 
OSL 685-1 OSL ONN NN N NNNN N 
OSL 685-2 OSL ONN NN N NNNN N 
OSL 685-3 OSL ONN NN N NNNN N 
OSL 685-4 OSL ONN NN N NNNN N 
OSL 685-5 OSL ONN NN N NNNN N 
OSL 685-6 OSL ONN NN N NNNN N 
OSL 685-7 OSL ONN NN N NNNN N 
OSL 685-8 OSL ONN NN N NNNN N 
OSL 690 OSL ONN N N N NNNN N 
OSL 693 OSL ONN N N N NNNN N 
OSL 695-1 OSL ONN NN N NNNN N 
OSL 695-2 OSL ONN NN N NNNN N 
OSL 695-3 OSL ONN NN N NNNN N 
OSL 695-4 OSL ONN NN N NNNN N 
OSL 695-5 OSL ONN NN N NNNN N 
OSL 695-6 OSL ONN NN N NNNN N 
OSL 695-7 OSL ONN NN N NNNN N 

OSL 695-8 OSL ONN NN N NNNN N 
OSL 703 OSL ONN N N N NNNN N 
OSL 704 OSL ONN N N N NNNN N 
OSL 705 OSL ONN N N N NNNN N 
OSL 713 OSL ONN N N N NNNN N 
OSL 714 OSL ON N N N N NNNN N 
OSL 715 OSL ONN N N N NNNN N 
OSL 803 OSL ON N N N N N N N N N 
OSL 804 OSL ONN N N N NNNN N 
OSL 805 OSL ONN N N N NNNN N 
OSL 806 OSL ONN N N N NNNN N 
OSL 807 OSL ONN N N N NNNN N 
OSL 813 OSL ONN N N N NNNN N 
OSL 814 OSL ONN N N N NNNN N 
OSL 815 OSL ONN N N N NNNN N 
OSL 816 OSL ONN N N N NNNN N 
OSL 817 OSL ONN N N N NNNN N 
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LABEL TYPE YR BLT PETRRD PETRSTOR HAZRD KAZSTOR ASBPRE85 RADON RADNCL PCBS PBPNTP78 UXO 
OSL 823 OSL 0 N N N N N N N N N N 
OSL 824 OSL 0 N N N N N N N N N N 
OSL 830 OSL 0 N N Y N N N P N N N 
OSL 831 OSL 0 N N Y N N N P N N N 
OSL 833 OSL 0 N N N N N N N N N N 
OSL 834 OSL 0 N N N N N N N N N N 
OSL 840 OSL 0 N N Y N N N P N N N 
OSL 841 OSL 0 N N Y N N N P N N N 
OSL 843 OSL 0 N N N N N N N N N N 
OSL 850 OSL 0 N N Y N N N P N N N 
OSL 851 OSL 0 N N Y N N N P N N N 
OSL 853 OSL 0 N N N N N N N N N N 
OSL 854 OSL 0 N N N N N N N N N N 
OSL 860 OSL 0 N N Y N N N P N N N 
OSL 861 OSL 0 N N Y N N N P N N N 
OSL 862 OSL 0 N N Y N N N P N N N 
OSL 863 OSL 0 N N N N N N N N N N 
OSL 870 OSL 0 N N Y N N N P N N N 
OSL 871 OSL 0 N N Y N N N P N N N 
OSL 872 OSL 0 N N Y N N N P N N N 
OSL 873 OSL 0 N N N N N N N N N N 
OSL ADAPBERM OSL 0 P P P P N N N N N N 
OSL ADAPDF OSL 0 P N P N N N N N N N 
OSL ADAPEXC OSL 0 P N P N N N N N N N 
OSL ADAPTRCH OSL 0 P N P N N N N N N N 
OSL DEHBLDGS OSL 0 N P N N N N N N N N 
OSL FB105 OSL 0 N Y N N N N N N N N 
OSL FB130 OSL 0 N Y N N N N N N N N 
OSL FUELTANK580SL 0 N Y N N N N N N P N 
OSL H20TANK5810SL 0 N N N N N N N N P N 
OSL HUSTORAREAOSL 0 P Y P Y N N N N N N 
OSL HWSTORAREA0SL 0 Y Y Y Y N N N N N N 
OSL MAPDG OSL 0 P N P N N N N N N N 
OSL NEWDRM01 OSL 0 N N Y N N N P N N N 
OSL NEWDRH02 OSL 0 N N Y N N N P N N N 
OSL NEWPLUME OSL 0 Y N Y N N N N N N N 
OSL NMAPTRCH OSL 0 P N P N N N N N N N 
OSL OFB OSL 0 Y N Y N N N N N N N 
OSL OFBTEHP OSL 0 P N P N N N N N N N 
OSL OFC OSL 0 Y N Y N N N N N N N 
OSL OFD1 OSL 0 Y N Y N N N N N N N 
OSL OFD2 OSL 0 Y N Y N N N N N N N 
OSL OFE1 OSL 0 Y N Y N N N N N N N 
OSL OFE2 OSL 0 Y N Y N N N N N N N 
OSL OFF OSL 0 Y N Y N N N N N N N 
OSL OFG OSL 0 Y N Y N N N N N N N 
OSL OFH OSL 0 Y N Y N N N N N N N 
OSL OFJ OSL 0 Y N Y N N N N N N N 
OSL OFK OSL 0 Y N Y N N N N N N N 
OSL OFL OSL 0 Y N Y N N N N N N N 
OSL OPENLANDW-BSL 0 N N N N N N N N N N 
OSL OPENLANDW-BSL 0 N N N N N N N N N N 
OSL OPENLANDW-OSL 0 N N N N N N N N N N 
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09/26/94 

LABEL TYPE YR_BLT PETRRD PETRSTOR HAZRD HAZSTOR ASBPRE85 RADON RADNCL PCBS PBPNTP78 UXO 

OSL PLUME OSL 0 Y N Y N N N N N N N 

OSL RAD1 OSL 0 N N N N N N P N N N 

OSL RAD2 OSL 0 N N N N N N P N N N 

OSL SHAPTRCH OSL 0 P N P N N N N N N N 

OSL STLIQ-A OSL 0 Y N Y N N N N N N N 

OSL STLIQ-B OSL 0 Y N Y N N N N N N N 

OSL STLIQ-C OSL 0 Y N Y N N N N N N N 

OSL SUHU 28 OSL 0 Y Y Y Y N N N N N N 

OSL SUMU 29 OSL 0 Y Y Y Y N N N N N N 

OSL TANK582AREASL 0 Y N N N N N N N N N 

S-101 BLDG 1945 P Y N N Y N N N P N 

S-103 BLDG 1943 P Y N N Y N N N P N 

S-104 BLDG 1943 P Y N N Y N N N P N 

S-108 BLDG 1981 N Y N N Y N N N N N 

S-110 BLDG 1943 P Y N N Y N N N P N 

S-111 BLDG 1943 P Y N N Y N N N P N 

S-113 BLDG 1943 N Y N N Y N N N P N 

S-115 BLDG 1943 N N N N Y N N N P N 

S-117 BLDG 1943 N Y N N Y N Y N P N 

S-118 BLDG 1943 N Y N N Y N N N P N 

S-119 BLDG 1943 N N N N Y N N N P N 

S-120 BLDG 1943 N Y N N Y N N N P N 

S-121 BLDG 1943 N Y N N Y N N N P N 

S-122 BLDG 1943 N Y N N Y N N N P N 

S-123 BLDG 1943 N N N N Y N N N P N 

S-124 BLDG 1943 P Y N N Y N N N P N 

S-125 BLDG 1943 N Y N N Y N N N P N 

S-126 BLDG 1943 N Y N N Y N N N P N 

S-139 BLDG 1985 P Y N N Y N N N N N 

S-141 BLDG 1943 N Y N N Y N N N P N 

S-143 BLDG 1943 N Y N N Y N N N P N 

S-145 BLDG 1943 N Y N N Y N N N P N 

S-147 BLDG 1943 N Y N N Y N N N P N 

S-149 BLDG 1943 N N N N Y N N N P N 

S-150 BLDG 1943 N P N N Y N N N P N 

S-151 BLDG 1943 N Y N N Y N N N P N 

S-152 BLDG 1943 N P N N Y N N N P N 

S-153 BLDG 1945 N Y N N Y N N N P N 

S-155 BLDG 1945 N Y N N Y N N N P N 

S-2008 BLDG 1958 N N Y N P N P N P N 

S-2009 BLDG 1958 N Y Y N N N P N P N 

S-2010 BLDG 1986 N Y Y N N N P N N N 

S-2025 BLDG 1943 N N Y Y N N P N P N 

S-590 BLDG 1943 N N N Y Y N N N P N 

S-592 BLDG 1943 N N N N P N N N P N 

S-593 BLDG 0 N N N N P N N N P N 

S-595 BLDG 1944 N Y N N Y N N N P N 

S-601 BLDG 1943 P N P Y Y N N N P N 

S-604 BLDG 1943 N N P Y Y N N N P N 

S-605 BLDG 1943 N N N Y Y N P N P N 

S-606 BLDG 1943 P Y P Y P N N N P N 

S-608 BLDG 1943 N Y P Y Y N N N P N 

S-609 BLDG 1943 P N Y Y Y N N N P N 
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LABEL TYPE YR_BLT PETRRD PETRSTOR HAZRD HAZSTOR ASBPRE85 RADON RADNCL PCBS PBPNTP78 UXO 

S-610 BLDG 1943 P Y P N P N N N P N 
S-610A BLDG 0 N N N N P N N N P N 
S-611 BLDG 1943 P Y P Y Y P N N P N 
S-611A BLDG 0 N N N N P N N N P N 
S-614 BLDG 1943 N Y N N Y N N N P N 
S-616 BLDG 1943 N Y N N Y N N N P N 
S-617 BLDG 1943 N N Y Y Y N N N P N 
S-618 BLDG 1943 P P P Y Y N N N P N 

S-620 BLDG 1943 P N Y Y Y N P N P N 
S-621 BLDG 1943 N N N Y Y N N N P N 
S-621R BLDG 0 N Y N N P N N N P N 
S-629 BLDG 1943 Y Y P Y Y N N N P N 
S-630 BLDG 1943 N N N Y Y N P N P N 
S-631 BLDG 1943 N N P N Y N P N P N 
S-631R BLDG 0 N Y N N P N N N P N 
S-637 BLDG 1943 Y Y Y Y Y N P N P N 

S-638 BLDG 1962 P Y P Y P N N N P N 
S-639 BLDG 1943 N Y N Y Y N P N P N 
S-640 BLDG 1943 N N N N P N P N P N 
S-641 BLDG 1943 N N N N P N N N P N 
S-641R BLDG 0 N P N N P N N N P N 
S-647 BLDG 1943 P Y P Y Y N N N P N 
S-647R BLDG 0 N Y N N P N N N P N 
S-649 BLDG 1943 N N N N Y N N N P N 
S-650 BLDG 1943 N N N N P N N N P N 
S-651 BLDG 1943 N N N N P N N N P N 
S-651R BLDG 0 N Y N N P N N N P N 
S-657 BLDG 1943 N N N Y Y N N N P N 
S-657R BLDG 0 N Y N N P N N N P N 
S-659 BLDG 1943 N N P N Y N Y Y P N 
S-660 BLDG 1943 N N N N P N N N P N 
S-661 BLDG 1943 N N N N Y N N N P N 
S-661R BLDG 0 N Y N N P N N N P N 
S-667 BLDG 1943 N N N N P N N N P N 
S-667R BLDG 0 N Y N N P N N N P N 
S-669 BLDG 1943 N N N N P N N N P N 
S-670 BLDG 1943 N N N N P N N N P N 
S-671 BLDG 1943 N Y N N Y N N N P N 
S-672 BLDG 1957 N Y N N P N N N P N 
S-674 BLDG 0 N N N N P N N N P N 

S-675 BLDG 1948 N N N N P N N N P N 
S-676 BLDG 0 N N N N P N N N P N 
S-677 BLDG 1943 N N N N Y N N N P N 
S-677R BLDG 0 N Y N N P N N N P N 
S-679 BLDG 1943 N Y P N P N N N P N 
S-687 BLDG 1943 N N N N P N N N P N 
S-687R BLDG 0 N Y N N P N N N P N 
S-689 BLDG 1943 N N N N P N N N P N 

S-694 BLDG 1977 N N N N N N N N P N 

S-697 BLDG 1943 N N N N P N N N P N 

S-699 BLDG 1943 N N N N Y N N N P N 
S-735 BLDG 1944 N Y N Y N N N N P N 

S-752 BLDG 1964 N N N N P N N N P N 
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LABEL TYPE YR_BLT    PETRRD    PETRSTOR    HAZRD    HAZSTOR    ASBPRE85    RADON    RADNCL    PCBS    PBPNTP78    UXO 
S-753 BLDG ?944    NP NNY NNNP N 
SATR BLDG ONN NN                N NNNN N 
SLAB BLDG ONN NN                N NNNN N 
T-159 BLDG 1957   NN NNP NNNP N 
T-589 BLDG 1968    NN NNY NNNP N 
TVHS BLDG ONN NN                P NNNP N 
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APPENDIX D 

REGULATORY COMMENTS TO THE DRAFT FINAL TOOELE 
ARMY DEPOT - NORTH AREA CERFA REPORT 



.<**_>>. UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

up 5 REGION VII! 

rj 999   18th  STREET - SUITE 500 

i^f DENVER,  COLORADO    80202-2466 

• 

July 1, I 994 

Mr. Larry McFarland 
3RAC Environmental Coordinator 
Tooele Army Deoot 
SDSTE-IRE 
Tooele UT  84 074 

Dear Mr. McFarland 

On April 8, 1994, I received the final Community 
Environmental Response Facilitation Act Report (CERFA Report) for 
Tooele Army Depot - North Area (TEAD-N), and the Enhanced 
Preliminary Assessment Report (ENPA) for Tooele Army Depot - 
North Area for review.  Copies of these reports were also 
delivered to Mr. Terry Hawkins, Utah Department of Environmental 
Quality (UDEQ) and BRAC Cleanup Team (BCT) representative.  Mr. 
Hawkins' CERFA Report review comments will be forwarded to you at 
a later date.  EPA review comments on the ENPA were provided to 
you when we visited in your office on May 17. 

I reviewed the CERFA Report parcel characterizations in 
light of information contained in the ENPA and other documents in 
our.office files.  In addition, you provided Terry Hawkins and me 
with several opportunities to tour the installation and discuss 
its various features with you.  Based on that review, and without 
any independent investigation or verification of parcel 
determinations presented in this CERFA Report, I concur, with 
exceptions noted below, with classifications assigned by AGEISS 
Environmental, Inc. to the various TEAD-N excessed area parcels 
in accordance with the provisions of section 120(h) (4) (A) of the 
Comprehensive Environmental Response, Compensation and Liability 
Act (CERCLA) and pursuant to EPA Region VIII delegation 14-39. 
Where I have noted exceptions to AGEISS clean parcel 
determinations, actual ownership transfer of the disputed acreage 
will Droceed according to processes developed pursuant to CERCLA 
120(h) (3) . 

Parcel ID through 7D: 

I concur with the classification assigned to parcels 
ID through 7D.  Those parcels were disqualified due, mostly, 
either to historical usage of areas within the parcels cr, with 
respect to parcel ID, the presence of a contaminant plume in the 
underlying aquifer.  As we discussed during my visit on June 2, I 
am also assuming a CERFA disqualified classification for the 
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additional acreage which was added to the west side of the 
industrial area (as shown on the 03/16/34 CERFA Parcel 
Designation Map 5-1) as a result of the recent, formal survey of 
the TEAD-N excessed areas. 

Parcel 2D: 

I do not concur with the '?' classification for the two acre 
block immediately south of parcel 2D,  Because of their proximity 
to parcel 2D, I consider it likely this acreage will be 
contaminated to the same extent as parcel 2D.  This acreage 
should carry the same classification as parcel 2D until field 
truthing its environmental state. ■ 

Parcel 80: 

I concur with classification of parcel 8Q  with the exception 
of building 632 and, possibly, building 624.  A recycled 
industrial water (holding) tank and an associated structure 
{building 632) receive treated water from the Industrial 
Wastewater Treatment Plant (IWTP) for storage prior to reuse in" 
the maintenance area.  Classification of this portion of parcel 
8Q shall be based on and consistent with RCRA classification of 
the water pumped from the IWTP and stored in the holding tank. 

In section 5.0 of the CERFA-Report,.AGEISS repeated the US 
Army Environmental Center (USASC) guidance for determining parcel 
classification in 'specific circumstances': 

"Storage of petroleum products...prevent an area from 
becoming a CERFA parcel as 'long as that storage is for 1 
year or greater.  The quantity...is not relevant... 
However, if the operation requiring such substances is in 
the immediate area, and the storage is in limited quantities 
for immediate use, the area is not precluded from being a 
CERFA parcel." 

The CERFA Report states in section 3.2.1.8 that, with 
respect to a maintenance shed (building 624?) at the Combat 
Vehicle Test Facility,  "Significant quantities of hazardous 
substances...were not observed... nor were indications of poor 
housekeeping...".  Magnitude (quantity) of a hazardous substance 
present in October 1593 is net a CERFA-quaiifying determinant - a 
release event, absence, or presence for one year or more is. 
USAEC should reevaluate the parcel 3Q classification based on its 
definition and use of the term 'significant', and actual 
practices at and around building 624. 
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Parcel 150: 

I do nee concur with classification of parcel 15Q-A(P)/L(P) . 
Based en the USAEC evaluation criteria, the chosen classification 
for this parcel is appropriate when applied to buildings 159 
through 1S2.  It is inappropriate, however, when applied to the 
balance of the Trap and Skeet Range as outlined on the CERFA 
Parcel Designation'Map 5-1.  This Range is likely contaminated 
with lead shot rather than lead-based paint, and ground truthing 
will be necessary to determine extent of contamination. 

Parcel 21P: 

I dc not concur with classification of parcel 21P along the 
east boundary of the industrial area, specifically in the area of 
Open Storage Lot(s) (OSL) 354, 863 and 873.  A large petroleum 
storage tank, estimated size to be in excess of 20,000. gallons, 
exists in the BRAC parcel, immediately inside the perimeter 
fence, on OSL 854. "Although the tank, apparently, has been there 
for some time, no mention of it is included in the CERFA Report 
or the SNPA.  Existence of this tank is sufficient cause to 
modify classification of acreage in the tank's immediate 
vicinity.  In addition, the CERFA Report does not mention 
possible parcel contamination in the area north of the tank from 
a salvage operation immediately outside the perimeter fence. 
Concerns raised by Mr. Brad Maulding, UDEQ - RCRA program, as 
documented in the ENPA., about contamination entering the 
installation from this privately-owned salvage yard adjacent to 
the BRAC parcel were not addressed or evaluated in the CERFA 
Report.  In my opinion, the windshield survey conducted by AGEISS 
in October 1993 would not have found installation run-on 
problems, if they exist.  TEAD-N should initiate additional 
characterization of environmental conditions along the east 
perimeter fence.  CERFA classification of acreage along the east 
perimeter fence, in the vicinity of OSL 854, 853, and 873 must 
wait until ground truthing is completed. 

Parcel 22P: 

I do not concur with classification ox parcel 22P.   Maps 
and text in the ENPA, and the Final (RCRA) Phase 1 Facility 
Investigation Report, with respect to the Defense Reutilization 
and Marketing Office (DRMO) area, report hazardous substances 
contamination generally throughout the area, which, according to 
maps in the ENPA, includes parcel 22P.  Therefore, this acreage 
should be included with and become a tart of oarcel ID. 
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Parcel 25?: 

1 do not concur with classification o£ parcel 25? in the old 
housing area south of the Main Entrance Road.  To date we have 
not found any information on methods originally used to heat 
structures in the old housing area.  Assuming fuel oil may have 
been used in the installation's early years (with underground 
storage tanks a distinct possibility), I recommend TEAD-N conduct 
investigations designed to detect and identify underground tanks 
(i.e., a magnetometer sweep) in the area before proposing parcel 
characterization. 

I have no information about, and neither the CERFA Report 
nor the ENPA addressed the possibility of pesticides and/or^ 
herbicides (containing hazardous substances) being applied in the 
excessed parcels (i. e., lawn fertilizers or weed killers).  With 
respect to such possible application, I concur with parcel 25P 
characterization, except as otherwise noted above, because I have 
no information indicating that' residual levels of pesticides or 
herbicides, if any, present a threat to human health or the 
environment.  However, prior to transferring any portion of this 
parcel, I recommend TEAD-N provide positive confirmation that 
residual levels, 
the environment. 

if any, do not pose a threat to human health or 

I would be happy to discuss these issues with you at any 
time, or review any additional information you may wish to 
present.  Please call me at 303/294-1973. 

Sincerely yours, 

F^oyd D. Nichols 
BRAC Project Manager 

cc:  Steven Moores, SRC 
Louis Johnson, 8KWM-FF 
Ken Quirk, USAEC 
Terry Hawkins, UDEQ 
Bob Carr, for AA-OSWER 
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State of Utah 
DEPARTMENT OF ENVIRONMENTAL• WAUTY 

I DIVISION OF ENVIRONMENTAL RESPONSE AND REMEDIATION 

Go**** | 168 North 1950 "Wo* 1st Tioar 
DiannßR.Ni6Üon,Ph.D. § Salt Like C%, UB* Wild 

&«*»a««u* I (MJ) £36-4100 
Kant P. Gray g (801) 359-8SS3 Pax 

I».» I (601) 5364414 T.D.D. 
* ERRC-230-94 

July 7, 1994 

Lany McFarland 
Environmental Management Division 
Tooele Army Depot SDSTE-IRE, Building 113 
Tooele, Utah 84074-5000 

Dear Mr. McFarland: 

Enclosed are the Division of Environmental Respond and Remedia^^^^ 
comment on the Draft Final Commnniiy Environmental ***^*£**™^ 
(CERFA) Report and the Draft Final Enhanced ftd&m»iy Assessment Report (ENPA) 
for Tooele Army Depot-North Area, March 18, 1994. 

The State is supportive of early reuse of closed military ^I^l^SSjLO 
, „ ,.,    f Jl *!L* «.«cAffl about the Base Realignment and Closure (BRAC} 

BRAC planning. 

We concur with the CERFA classification to the BRAC parcel, except »noted by 
FPA How^wTa7e concerned that the CERFA report may not adequately ***%** 
SÄLÄ^d that document review may not have been - *g^£ 
Shave been. For example," *~ ^23^ 
and Documents Renewed ^r^^N

lllf^A
I^^nSo, the use of a 50 PPm 

materials storage areas not addressed in ™Jp^* S~^ TcERFA-aualified parcel 
PCB level as a screening tool may result in the designation of a CERFA qualrneo par . 
that would pot meet CEROLA clean-up requirements. 

A    ^       m .  t}lp lacv 0£ coordination with the State. With the State having 
Another concern is ^* °™^_^eral facilities, it is disconcerting that we 

a major role in the '™to™^?f^t llao, tanTearly BRAC documents were 
w*re not invoked in **$*^J*™**- Firnes (eg-< 1 week, 2 days, etc.). We 
submitted to this f^^^X *™W

fied fiarly JÜ coordinated with the State^ 
&Xtol££ E State and the Army is key b achieving early reuse of 

closed military property. 
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Larry McFarland 
Page 2 
July 7, 1994 

If you have any questions, contact Tciiy Hawtais at (8öl)-536-41Q0. 

Sincerely, 

Brad T Johnson, CERCLA Branch Manager 
Division of Environmental Response and Remediation 

BTJAH/ser 

Enelosu*e(s) 

ca      Floyd Nichols, EPA BRAC Coordinator 
Myron Bateman, R.S., M.P.A., Health Officer, Tooclc Camay Health Department 
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DRAFT FESTAL 
COMMUNITY ENVIRONMENTAL RESPONSE FACILrrATrON ACT (CERFA) REPORT 

FOR TOOELE ARMY DEPOT - NORTH AREA 

General Comments: 

1 Several locations in the CERFA report refer to a 50 ppm PCB level for Federal and 
State regulatory thresholds. Please be aware that CERCLA may require nsk based clean 
up levels for PCBs. EPA CERCLA guidance (EPA/540/G-90/007) recommends 
preliminary Remediation goals of 1 ppm (residendal) and 10 - 25 ppm (industrial) for 
PCBs. Therefore evaluation of sites based on a 50 ppm PCB level may result in the 
designation of a CERFA-qualified parcel tbat would not meet CERCLA clean-up 
Standards.   Please evaluate PCS sites appropriately. 

Specific Comments: 

1. Page 44,.Sftction 4.1.1.1. last sentence. See general comment 1. 

0.. FMB 48. Section 4.3JL Page 33 of The frgtallarion Aiweiffmcrt.rfJy?e Army, 
n^^tNo.UL 1979, identifies buildings 605, 637, and MR554- (previously 
located west of büding 630, where the new Consolidated Maintenance Faculty Building 
is now located) as storing radioactive materials. Page 34 also identifies 2 storage tanks 
that contained tritium gas. Please address these sites. In the 2nd sentence the word 
"itrium" should be replaced with "tritium". 

r_ P*PR 4«. Section 4.3.4. w^TOh« 1- 2- S. and_6. See general comment 1. 
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DEPARTMENT OF ENVIRONMENTAL QUALITY 
DIVISION OF ENVIRONMENTAL RESPONSE AND REMEDIATION 

Michael 0. U»viu 
Governor 

Dianae R. Nielsen. Ph.D. 
SAOCUUV« Director 

Kent P. Gray 

168 North 1950 Wc.ii 
P.O. Box 144S40 
Salt Lake City. Utah XilH-4.W 
(SOI) 536-4100 
(801) 359-S853 Fax. 
(SOD 536-4414 T.D.D. 

ERRC-415-94 
September 20, 1994 

MT. Ken Quirk 
U.S. Army Environmental Center (USAEC) 
APG-EA, MD 21010-5401 

Dear Mr. Quirk: 

The draft response to our comments on the Draft Final Enhanced Preliminary Assessment 
(ENPA) and the Draft Final Community Environmental Response Facilitation Act (CERFA) 
Report appears to adequately address the comments with the exception of specific comments 4 
and 6 of the ENPA. Also, a potential problem was identified concerning parcel 25P of the 
CERFA Report. 

The response to Comment #4 should include a statement in the text that other 
environmental authorities, besides CERCLA, may be involved in the closure of building 659. 
The Environmental Protection Agency and the State decided that "no action" was appropriate 
under CERCLA based upon the assumption that the building would be closed under NRC, TSCA, 
and RCRA regulations. Samples have not been taken in building 659 and a risk assessment has 
not been conducted. On page 48, Section 3.14.1.3, the last sentence indicates that a risk 
assessment was conducted for Solid Waste Management Unit (SWMU) 33. This is not correct. 
Please correct the sentence. 

The response to Comment #6 indicates that the barracks are not intended for residential 
habitation. It is our understanding that several federal organizations and the Soviet On-site 
Inspection Agency have expressed interest in use of these buildings and that the intended use by 
these organizations has not been defined. Please identify the intended use of these buildings prior 
to deciding that lead-based paint is not an area requiring environmental evaluation. 

Be aware that SWMU 35, which is adjacent to parcel 25P, is being investigated for 
pesticides. Ten mg/kg of chlordane was detected in a soil sample from a ditch down-gradient 
of the horse stables. No samples were taken up-gradient of this sample location during the Phase 
I investigation. There is a potential that pesticides may be a concern in parcel 25P. Please 
evaluate potential, pesticide contamination within parcel 25P. 
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Mr. Ken Quirk 
September 20, 1994 
Page 2 

If you have any questions, contact Terry Hawkins at (801)-536-4100. 

Sincerely, 

Brad T Johnson, CERCLA Branch Manager 
Division of Environmental Response and Remediation 

BTJ/TH/ser 

cc:      Floyd Nichols, U.S. EPA, Region VIII 
Larry McFarland, TEAD-N 
Mary Ellen Maly, USAEC Project Manager 
Myron Bateman, R.S., M.P.A., Director, Tooele County Health Department 
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Response to Comments on Draft Final Community Environmental Response Facilitation Act (CERFA) 
Report 

Commentor: 

General Comments 

Comment 1: 

Response: 

Specific Comments 

Comment 1: 

Response: 

Comment 2: 

Response: 

Brad T. Johnson 
CERCLA Branch Manager 
Utah Division of Environmental Response and Remediation 
July 7,1994 

Several locations in the CERFA report refer to a 50 ppm PCB level for Federal 
and State regulatory thresholds. Please be aware that CERCLA may require 
risk based clean up levels for PCBs. EPA CERCLA guidance (EPA/540/G- 
90/007) recommends preliminary remediation goals of 1 ppm (residential) and 
10-25 ppm (industrial) for PCBs. Therefore evaluation of sites based on a 50 
ppm PCB level may result in the designation of a CERFA-qualified parcel that 
would not meet CERCLA clean-up standards.  Please evaluate PCB sites 
appropriately. 

Per appropriate Army guidance, PCB storage areas where there is no evidence 
of leakage or other PCB release will be classified as CERFA qualified if PCB 
concentrations are greater than or equal to the State and Federal regulatory 
threshold of 50 ppm. However, all sites where a PCB release has occurred will 
be classified as CERFA disqualified to ensure that classification is conducted in 
accordance with EPA CERCLA guidance. 

Page 44, Section 4.2.1.1. last sentence. See general comment 1. 

Per appropriate Army guidance, PCB storage areas where there is no evidence 
of leakage or other PCB release will be classified as CERFA qualified if PCB 
concentrations are greater than or equal to the State and Federal regulatory 
threshold of 50 ppm. However, all sites where a PCB release has occurred will 
be classified as CERFA disqualified to ensure that classification is conducted in 
accordance with EPA CERCLA guidance. 

Page 48. Section 4.3.3.  Page 33 of The Installation Assessment of Tooele 
Army Depot Report No. 141, 1979, identifies buildings 605, 637, and MR554 
(previously located west of building 630, where the new Consolidated 
Maintenance Facility Building is now located) as storing radioactive materials. 
Page 34 also identifies 2 storage tanks that contained tritium gas. Please 
address those sites. In the 2nd sentence the word "itrium" should be replaced 
with "tritium." 

These sites have been addressed and the text has been modified as 
requested. Historical information indicates that radionuclides formerly present 
in these buildings have been completely removed; however, in the absence of 
radiation survey information confirming that radionuclides are no longer present, 
these structures have been categorized as CERFA qualified due to the possible 
presence of radionuclides. 
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Comment 3: 

Response: 

Page 48, Section 4.3.4, paragraphs 1, 2, 5, and 6. See general comment 1. 

Per appropriate Army guidance, PCB storage areas where there is no evidence 
of leakage or other PCB release will be classified as CERFA qualified if PCB 
concentrations are greater than or equal to the State and Federal regulatory 
threshold of 50 ppm. However, all sites where a PCB release has occurred will 
be classified as CERFA disqualified to ensure that classification is conducted in 
accordance with EPA CERCLA guidance. 
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Commentor: 

General Comments 

Comment 1: 

Response: 

Comment 2: 

Response: 

Comment 3: 

Response: 

Brad T. Johnson 
CERCLA Branch Manager 
Utah Division of Environmental Response and Remediation 
September 20,1994 

The response to Comment #4 should include a statement in the text that other 
environmental authorities, besides CERCLA, may be involved in the closure of 
building 659. The Environmental Protection Agency and the State decided "no 
action" was appropriate under CERCLA based upon the assumption that the 
building would be closed under NRC, TSCA, and RCRA regulations. On page 
48, Section 3.14.1.3, the last sentence indicates that a risk assessment was 
conducted for Solid Waste Management Unit (SWMU) 33. This is not correct. 
Please correct the sentence. 

The ENPA text has been modified as requested. 

The response to Comment #6 indicates that the barracks are not intended for 
residential habitation. It is our understanding that several federal organizations 
and the Soviet On-site Inspection Agency have expressed interest in use of 
these buildings and that the intended use by these organizations has not been 
defined. Please identify the intended use of these building prior to deciding 
lead-based paint is not an area requiring environmental evaluation. 

The ENPA text has been modified to address this issue. 

Be aware that SWMU 35, which is adjacent to parcel 25P, is being investigated 
for pesticides. Ten mg/kg of chlordane was detected in a soil sample from a 
ditch down-gradient of the horse stables. No samples were taken up-gradient 
of this sample location during the Phase I investigation. There is a potential 
that pesticides may be a concern in parcel 25 P.  Please evaluate potential 
pesticide contamination within parcel 25P. 

Preliminary Phase II sample results were evaluated. Pesticides were detected 
at concentrations less than 1 mg/kg within parcel 25P. Such concentrations 
may be indicative of normal pesticide application, and therefore this area has 
not been designated as qualified or disqualified with respect to CERFA. 
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Commentor: 

Parcel 1D through 7D: 

Floyd D. Nichols 
BRAC Project Manager 
U.S. Environmental Protection Agency 
July 1,1994 

I concur with the classification assigned to parcels 1D through 7D. Those 
parcels were disqualified due, mostly, either to historical usage of areas within 
the parcels or, with respect to parcel 1D, the presence of a contaminant plume 
in the underlying aquifer. As we discussed during my visit on June 2,1 am also 
assuming a CERFA disqualified classification for the additional acreage which 
was added to the west side of the industrial area (as shown on the 3/16/94 
CERFA Parcel Designation Map 5-1) as a result of the recent, formal survey of 
the TEAD-N excessed areas. 

Response: 

Parcel 2D: 

The additional acreage to the southwest of the BRAC has been incorporated 
into the final report. The BRAC parcel shown in the final report is based on the 
recent survey of the parcel. The CERFA classification of the expanded BRAC 
parcel was conducted in accordance with all Army CERFA guidance. 

I do not concur with the 'P' classification for the two acre block immediately 
south of parcel 2D. Because of their proximity to parcel 2D, I consider it likely 
this acreage will be contaminated to the same extent as parcel 2D. This 
acreage should carry the same classification as parcel 2D until field truthing its 
environmental state. 

Response: 

Parcel 8Q: 

The CERFA classification is accomplished through a rigorous analysis utilizing 
Geographic Information System in accordance with Army guidance. Using this 
methodology consistently, acreage is not considered disqualified on the basis of 
being located adjacent to other disqualified parcels. The CERFA process 
ensures that parcels are classified conservatively, as any portion of a 
disqualified or qualified area which is present within any one-acre grid square 
overlying the BRAC parcel renders the entire one-acre grid square disqualified 
or qualified. As such, there is a larger disqualified area around the northern 
portion of the disturbed ground which necessitates parcel 2D, relative to the 
southern portion of this parcel. Additionally, the disqualification of parcel 2D is 
based on "possible" releases, which add to the conservative nature of the 
parcel designation. Therefore, the parcel shall remain the same size. 

I concur with classification of parcel 8Q with the exception of building 632 and, 
possibly, building 624. A recycled industrial water (holding) tank and an 
associated structure (building 632) receive treated water from the Industrial 
Wastewater Treatment Plant (IWTP) for storage prior to reuse in the 
maintenance area. Classification of this portion of parcel 8Q shall be based on 
and consistent with RCRA classification of the water pumped from the IWTP 
and stored in the holding tank. 

In section 5.0 of the CERFA Report, AGEISS repeated the US Army 
Environmental Center (USAEC) guidance for determining parcel classification in 
'specific circumstances': 

"Storage of petroleum products...prevent an area from becoming a 
CERFA parcel as long as that storage is for 1 year or greater. The 
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Response: 

Parcel 15Q: 

Response: 

Parcel 21P: 

quantity...is not relevant...However, if the operation requiring such 
substances is in the immediate area, and the storage is in limited 
quantities for immediate use, the area is not precluded from being a 
CERFA parcel." 

The CERFA Report states in section 3.2.1.8 that, with respect to a maintenance 
shed (building 624?) at the Combat Vehicle Test Facility, "Significant quantities 
of hazardous substances...were not observed.„nor were indications of poor 
housekeeping...". Magnitude (quantity) of a hazardous substance present in 
October 1993 is not a CERFA-qualifying determinant - a release event, 
absence, or presence for one year or more is. USAEC should reevaluate the 
parcel 8Q classification based on its definition and use of the term 'significant', 
and actual practices at and around building 624. 

The holding tank which receives recycled industrial water from the IWTP and 
the associated structure (building 632) are properly classified as CERFA 
qualified.  Results from analysis of recycled industrial water samples confirm 
that these structures are not used for RCRA hazardous substance/waste or 
petroleum storage, and thus are not classified as CERFA disqualified. 

The text that describes Building 624 has been revised to remove all references 
to magnitude (quantity). The area was properly designated as qualified, since 
bulk storage or any release of hazardous substances or petroleum products 
was not documented or suspected at Building 624. 

I do not concur with classification of parcel 15Q-A(P)/L(P). Based on the 
USAEC evaluation criteria, the chosen classification for this parcel is 
appropriate when applied to buildings 159 through 163.  It is inappropriate, 
however, when applied to the balance of the Trap and Skeet Range as outlined 
on the CERFA Parcel Designation Map 5-1. This Range is likely contaminated 
with lead shot rather than lead-based paint, and ground truthing will be 
necessary to determine extent of contamination. 

Installation personnel from the TEAD Environmental Office have indicated that 
a steel shot rule has always been in effect at the Trap and Skeet Range, which 
prohibits use of lead shot. Therefore, lead shot is not considered a concern, 
and the parcel will not be disqualified or qualified with respect to lead shot or 
lead-based paint. 

I do not concur with classification of parcel 21P along the east boundary of the 
industrial area, specifically in the area of Open Storage Lot (s) (OSL) 854, 863, 
and 873. A large petroleum storage tank, estimated size to be in excess of 
20,000 gallons, exists in the BRAC parcel, immediately inside the perimeter 
fence, on OSL 854. Although the tank, apparently, has been there for some 
time, no mention of it is included in the CERFA Report or the ENPA. Existence 
of this tank is sufficient cause to modify classification of acreage in the tank's 
immediate vicinity.  In addition, the CERFA Report does not mention possible 
parcel contamination in the area north of the tank from a salvage operation 
immediately outside the perimeter fence. Concerns raised by Mr. Brad 
Maulding, UDEQ-RCRA Program, as documented in the ENPA, about 
contamination entering the installation from this privately-owned salvage yard 
adjacent to the BRAC parcel were not addressed or evaluated in the CERFA 

• 
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Response: 

Report.  In my opinion, the windshield survey conducted by AGEISS in October 
1993 would not have found installation run-on problems, if the exist. TEAD-N 
should initiate additional characterization of environmental conditions along the 
east perimeter fence. CERFA classification of acreage along the east 
perimeter fence, in the vicinity of OSL 854, 863, and 873 must wait until ground 
truthing is completed. 

The area which encompasses the large petroleum tank will be included in the 
BRAC parcel. The tank itself will be classified as disqualified based on 
petroleum storage. The immediate fenced area surrounding the petroleum tank 
will also be is classified as disqualified, due to reported minor incidents of 
overfilling which occurred in the past. The petroleum tank and the surrounding 
area were inspected during AGEISS' on-site survey of the BRAC parcel; 
however, no evidence of contamination impacting other areas of the BRAC 
parcel or the surrounding area was observed or reported associated with this 
tank. 

Parcel 22P: 

Response: 

Concerning the off-site area north of the tank, no evidence exists to indicate 
that contamination from the salvage yard may be impacting the BRAC. Mr. 
Maulding's general opinion expressed during the CERFA investigation was that 
salvage yards may produce contamination; however, the State does not have 
any information to indicate there is a problem with the specific salvage yard 
located east of TEAD-N. In addition to the windshield survey performed to 
inspect this salvage yard, additional Installation, Federal, State, and Local 
(including the Tooele County Health Department) regulatory personnel 
interviews and file searches were performed to further investigate the potential 
for salvage yard contamination entering the BRAC parcel. No evidence of any 
potential salvage yard contamination entering the BRAC was discovered during 
this exhaustive search. Therefore, per Army guidance, no additional 
investigation of the area for potential salvage yard contamination is required. 

I do not concur with classification of parcel 22P. Maps and text in the ENPA 
and the Final (RCRA) Phase 1 Facility Investigation Report, with respect to the 
Defense Reutilization and Marketing office (DRMO) area, report hazardous 
substances contamination generally throughout the area, which , according to 
maps in the ENPA, includes parcel 22P. Therefore, this acreage should be 
included with and become a part of parcel 1D. 

The area formerly designated as parcel 22P will be re-classified as disqualified 
based on further evaluation of the extent of contamination associated with the 
DRMO. 

Parcel 25P: 

• 

Response: 

I do not concur with classification of parcel 25P in the old housing area south of 
the Main Entrance Road. To date, we have not found any information on 
methods originally used to heat structures in the old housing area. Assuming 
fuel oil may have been used in the installation's early years (with underground 
storage tanks a distinct possibility), I recommend TEAD-N conduct 
investigations designed to detect and identify underground tanks (i.e., a 
magnetometer sweep) in the area before proposing parcel characterization. 

The area south of the Main Entrance Road that was formerly used for housing 
has been re-classified as disqualified based on possible petroleum storage 
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which potentially occurred in old heating oil tanks that may or may not still 
remain. The boundaries of the area designated as disqualified was determined 
based on the maximum former extent of the demolished base housing tract 
presented on aerial photographs. 

Comment: I have no information about, and neither the CERFA Report nor the ENPA 
addressed the possibility of pesticides and/or herbicides (containing hazardous 
substances) being applied in the excessed parcels (i.e., lawn fertilizers or weed 
killers). With respect to such possible application, I concur with parcel 25P 
characterization, except as otherwise notes above, because I have no 
information indicating that residual levels of pesticides or herbicides, if any, 
present a threat to human health or the environment. However, prior to 
transferring any portion of this parcel, I recommend TEAD-N provide positive 
confirmation that residual levels, if any, do not pose a threat to human health or 
the environment. 

Response: Per Army guidance, CERFA does not address routine application of pesticides 
and/or herbicides for their intended use. 

• 
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December 9, 1994 

Mr. Larry McFariand 
Environmental Management Division 
Tooele Army Depot. SESTE-IRE, Building 113 
Tooele, Utah 84057-5000 

Dear Mr. McFariand: 

The Division of Environmental Response and Remediation (DERR) has three comments on the 
Final Community Environmental Response Facilitation Act (CERFA) Report and the Final Enhanced 
Preliminary Assessment (ENPA) Report for Tooele Anny Depot-North Area, October 5, 1994. 

ENPA - Page 50, Section 3.11.1, last sentence. Though the last sentence may be correct, it would be 
better to state that there were no leaking transformers identified in the BRAC parcel as stated in the 
CERFA report on page 57. Section 4.3.4, second paragraph, second sentence. (A leaking transformer 
regardless of the PCB concentration may be of concern under the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA)). 

CERFA - Page 69, Table 5-1. Parcel 2D-PR(P)HR(P). This parcel has been identified as CERFA 
disqualified based upon aerial photographic analysis; however, no additional studies/remediation efforts 
are proposed. Please evaluate the need for additional study at this site. 

CERFA - Page 72, Table 5-1, Parcel 6D-PR(P)HR(P). This parcel has been identified as CERFA 
disqualified based upon aerial photographic analysis; however, no additional studies/remediation efforts 
are proposed. Please evaluate the need for additional study at this site. 

If you have any questions, contact Terry Hawkins at (8Ol)-536-4lO0. 

Sincerely, 

Brad T Johnson, CERCLA Branch Manager 
Division of Environmental Response and Remediation 

BTJ/TH/scr 

cc:       Floyd Nichols, U.S. EPA Region vm 
Myron Bateman, R.S., M.P.A., Tooele County Health Department 
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Mr. .Larry MfcFarland 
BRAC Environmental Coordinator 
Tooele Army 
SDSTE-IRE 
Tooele, UT 

Dear Mr. Kc Tarland: 

On Oct 
(10/05/94) 
for 'review 

I firs 
letter to y 
discussions 
Army Enviro 
1994 revisi 
adequately 
response ha 

Parcel 2D; ■ 

The A.E 
point. The 
was is an a 
there can b 
particular 
without fur 
made, howev 
features, t 
my original 

December 29, 1994 

D.epot 

84074 

>ber 31, 1994, I received the revised TEAD-N 
:ERFA Report and the revised (10/05/94) ENPA Report 
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BRA? parcel/[ 

If you 

cc: SteventMoores,  8RC 
Louis Johnson,  fiHWM-PF 
Ken Qu .rk, USAfiG 
Terry itawkins,  I3DEQ 
Sven Erik-Kaiser,  FFRRO 

have any questions,  please call me at 303/294-1978 

Sincerely, 

Floyd D. Nichols 
BRAC Project Manager 
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Response to Comments on Final Community Environmental Response Facilitation Act (CERFA) Report 

Commentor: Brad T. Johnson 
CERCLA Branch Manager 
Utah Division of Environmental Response and Remediation 
December 9,1994 

Comment 1:      EN PA - Page 50, Section 3.11.1, last sentence. Though the last sentence may be 
correct, it would be better to state that there were no leaking transformers identified in 
the BRAC parcel as stated in the CERFA report on page 57, Section 4.3.4, second 
paragraph, second sentence.  (A leaking transformer regardless of the PCB 
concentration may be of concern under the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA)). 

Response:        The Final ENPA Report text has been modified as requested in an addendum 
submitted on January 30, 1995. 

Comment 2:      CERFA - Page 69, Table 5-1, Parcel 2D-PR(P)HR(P). This parcel has been identified 
as CERFA disqualified based upon aerial photographic analysis; however, no additional 
studies/remediation efforts are proposed.  Please evaluate the need for additional study 
at this site. 

Response:        CERFA Table 5-1 has been modified as requested in an addendum sumitted on 
January 30, 1995. 

Comment 3:      CERFA - Page 72, Table 5-1, Parcel 6D-PR(P)HR(P). This parcel has been identified 
as CERFA disqualified based upon aerial photographic analysis; however, no additional 
studies/remediation efforts are proposed.  Please evaluate the need for additional study 
at this site. 

Response:        No additional studies or remediation efforts are proposed associated with Parcel 6D- 
PR(P)HR(P), as the results of ground truthing conducted by the TEAD-N Environmental 
Management Division personnel did not indicate the need for additional investigation of 
this area. This information and the resulting conclusion were presented to the Utah 
Department of Environmental Quality in a correspondence from the TEAD-N 
Environmental Management Division dated May 10, 1994. 

E007\DO1\FINALCER\COMFINALCER 
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Commentor: Floyd D. Nichols 
BRAC Project Manager 
U.S. Environmental Protection Agency 
December 29, 1994 

Comment 1:      Parcel 2D: The AEC response to my original comment is valid, to a point. The grid 
utilized on the CERFA Parcel Designation Map 5-1 was is an arbitrary overlay of a 
TEAD-N base map. Therefore, there can be no exact correlation between grid lines 
and any particular area of suspected (or hypothetical) contamination, without further 
investigative efforts. A correlation can be made; however, between grid lines and 
outstanding physical features, the primary reason for my original comment. Therefore, 
my original comment stands. 

Response:        The two acres immediately south of Parcel 2D-PR(P)/HR(P) have been added to Parcel 
2D-PR(P)/HR(P), per Mr. Nichols' original comment. Details regarding this revision are 
provided in an addendum submitted on January 30, 1995. 

Comment 2:      At the conclusion of my July 1, 1994 letter, I expressed, without particular specificity, 
reservations about pesticide use in the various BRAC parcels. The AEC response 
stated, "...CERFA does not address routine application of pesticides and/or herbicides 
for their intended use."  My original comment remains valid from the standpoint of any 
non-routine applications as well as any storage, blending and/or mixing areas identified 
in the BRAC parcels. 

Response:        No evidence of non-routine use of pesticides in the TEAD-N BRAC parcel was obtained 
during the CERFA investigation.  Mr. Larry McFarland, the TEAD-N BRAC 
Environmental Coordinator, was also consulted to verify this information.  Mr. 
McFarland has no knowledge of any past or present non-routine pesticide use 
conducted in any area of the BRAC parcel, including storage, mixing, and/or blending 
of pesticides. 
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Parcel   Label   Definitions 

5Q-A(P)/L(P) 

3 

A 
L 
P 
R 
RD 
PS 
PR 
HS 
HR 

P 

P 
Q 
D 

Asbestos 
Lead —Based 
Polychlorinab 
Radon 
Radionuclides 
Petroleum Si 
Petroleum R< 
Hazardous W 
Hazardous M 
Possible 

CERFA Parce 
CERFA Qualif 
CERFA   Disqu< 

PARCEL   NUMBER 

Prep 

U.S.   t 

Date   Rf 



Asbestos 
Lead-Based   Paint 
Polychlorinated   Biphenyls 
Radon 
Radionuclides 
Petroleum   Storage 
Petroleum   Release/Disposal 
Hazardous   Material   Storage 
Hazardous   Material   Release/Disposa 
Possible 

CERFA   Parcel 
CERFA  Qualified   Parcel 
CERFA   Disgualifed   Parce 

:ARCEL   NUMBER 

Prepared   for: 

U.S.   Army   Environmental   Center 

Date   Revised:   10/03/94 
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