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EXECUTIVE SUMMARY

A Preliminary Assessment (PA) was conducted at the U.S. Army Reserve Center, Manitowoc,
Wisconsin (MARC). This report (prepared by ECG, Inc. of Vienna, Virginia under Contract No.
DACA31-93-P-1656 with the USAED, Baltimore, MD) represents the findings of that PA. The
PA was performed under the U.S. Army Installation Restoration Program (IRP) in accordance
with the guidance for that program and subject to the Comprehensive Environmental Restoration
Compensation and Liability Act (CERCLA; 1980 as amended).

This PA gathered information to evaluate site conditions and the potential for hazardous materials
migration and contamination exposure to surrounding environs. To accomplish this task, records
were reviewed, an on-site ingpection was conducted, and interviews were conducted with present
and past personnel at the MARC and with local and state regulatory personnel. While sampling
activities were not conducted as part of this PA, past sampling records were reviewed.

Findings: The operations at MARC require the handling of some hazardous materials/hazardous
wastes (HM/HW). Past and present activities involving HM/HW include: vehicle maintenance;
storage of waste oils and antifreeze in above-ground storage tanks; storage of paint products on-
site; storage of small quantities of petroleum products and solvents in a POL shed and in a
flammable resistant shed; past use of a grease pit in the motor vehicle maintenance building; and
past use of a large vehicle wash rack with attached dry well.

e  Past HM/HW handling practices resulted in a contaminated dry well. This well was
cleaned up to State standards in 1992 by Foth & Van Dyke under contract to the U.S.
Army.!

*  Results of the two Site Investigations indicate that the trichloroethylene (TCE) which has
been found in a nearby public water supply well is not emanating from the MARC site. >

*  No other past or present operations at the MARC appear likely to pose a threat to public
health and welfare or the environment.

Recommendations: It is therefore recommended that the U.S. Army (MARC, USARC or
USAEC) take the following steps to achieve site closeout at the MARC:

1. Prepare a Decision Document demonstrating that the MARC is not the source of the TCE
contamination found at the deep aquifer Collector "B" well.

2.  Seck concurrence on the above Decision Document by federal, state and local regulatory
agencies (EPA, WDNR, and MPU, respectively).

3. Improve the HM/HW handling procedures used by MARC personnel at the POL shed,
in the waste storage tanks adjacent to the POL shed, and in the storage of antifreeze and
any other hazardous materials in the Drill Hall.

4. Complete all site closeout steps including notifications and documentation removing the

MARC from the IRP.
Maalowoc Army Reserve Ceater ~ Final Report
Preliminary Assessment ] Decemsber 20, 1993
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SECTION 1
STUDY DESCRIPTION

1.1  Work Assignment

This Preliminary Assessment (PA) Report for the Manitowoc U.S. Army Reserve Center (MARC)
was prepared by ECG, Inc. of Vienna, Virginia under Contract No. DACA31-93-P-1656 with the
USAED, Baltimore, MD. The PA was prepared for the U.S. Army Environmental Center
(USAEC), Aberdeen Proving Ground, MD. The USAEC Work Assignment Managers for the
USAEC were Franklin Hoffman and Janet Beavers. The ECG, Inc. study team included Mark

Pape (Project Manager) and Eric Zelsdorf.

1.2  Purpose
The purposes of this PA were to:

e  Determine which, if any, sites on the MARC facility have released or may release
hazardous substances (contamination);

e  Determine the type, magnitude and potential threat to human health, welfare and/or the
environment of these releases;

e  Recommend site closeout for those sites which do not pose a threat;
 Recommend subsequent response activities for those sites which do pose a threat;

e  Furnish appropriate information about the site for future investigations or remediations.

1.3  Scope

The scope of this Preliminary Assessment Report is limited to consideration of the real and
potential releases of contamination released from the MARC. No sampling was done as part of
this assessment. Contamination sources outside the MARC are not within the scope of this

report.

Specifically, a contamination problem has been reported downgradient from the MARC at
Collector "B" of the Manitowoc public water supply. The potential for MARC to be the source
of this contamination is reviewed in this report. However, the other potential sources of the TCE
contamination are not considered within this report..

Preliminary Assesament 1 December 20, 1993
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Methodology

This PA was conducted under the U.S. Army Installation Restoration Program (IRP). As such
it has been conducted in accordance with the "U.S. Army Installation Restoration Program
Guidance Manual" (10/93). Because the IRP is subject to the requirements of the Comprehensive
Environmental Restoration Compensation and Liability Act (CERCLA; 1980 as amended), this
study also met the requirements of, "Guidance for Performing Preliminary Assessments Under
CERCLA," USEPA, 1991.

The principal actions taken within this assessment included:

Kickoff meeting with COR and collection of existing reports from USAEC (10/8/93);

Interview current and retired personnel at MARC, and public officials for City of
Manitowoc and Manitowoc Public Utilities (10/25 and 26/93) as follows;

Assistant Chiefs of Manitowoc Fire Dept.
Jim Krowiz
Nichelas Levendusky Deputy Planner, Manitowoc City Planning Dept.
Mike Hawley Manitowoc City Engineer
Nilaksh Khotar Water Dept. Manager, Manitowoc Public Utilities
Colleen Reilly Environmental Manager, HQ 86th ARCOM
Nannette Groll MARC Facility Coordinator,
Unit Administrator - 377th Maintenance Company
Robert Steffen Former MARC Facility Coordinator (1968-1992)
Sgt. Richard Nason MARC Maintenance Control Officer,
Environmental Coordinator (4/93-present)
Jim Aasen Manitowoc Office, Wisconsin Department of Natural
Resources (WDNR)
Terry Koehn Madison Office, WDNR

Conduct perimeter inspection and on-site reconnaissance, take photographs for record of
potential contamination sources/sites (10/26/93);

* Review existing reports and records;
Maalowos Arimy Reserve Center Fimal Report
Preliminary Assessment 2 December 20, 1993




»  Prepare Draft Preliminary Assessment Report (11/12/93), and on basis of comments
prepare final Preliminary Assessment Report (12/20/93).

L5  Prior IRP-Related Activities

The MARC has been the subject of interest as a potential contamination source for
trichlorethylene (TCE) which has been found downgradient at Collector "B" for the Manitowoc
Public Water Utility. As a result, a series of studies and actions have already taken place relating
to the MARC.

Principal IRP-related actions to date include:

1) The Wisconsin Department of Natural Resources (WDNR) identified MARC as a
potential source of TCE contamination found at Collector "B" (Memorandum of 10/12/87
by WDNR hydrogeologist, Jeff Haack).* On this basis, WDNR presented MARC with
a Notification of Non-Compliance (5/4/88).

2) The U.S. Army Reserve (USAR) sent two environmental protection specialists to
assess the MARC. Their trip report of 5/25/88 and the associated Hazardous Waste Site
Report of 3/3/89 identified eight (8) potential sources of contamination. The trip report
has been used as the Initial Installation Assessment (IIA) or Preliminary Assessment for
MARC.

3) The USAR conducted a Site Investigation in 1989 and 1990 to determine which if any
potential sources on the MARC might have contributed to the TCE contamination at
Collector "B". The final report, "Site Investigation Manitowoc Army Reserve Center,"
August 1990 was prepared by E.C. Jordan Company for USATHAMA.

4) Based on issues and ongoing concerns from the Site Investigation Report by WDNR,
the Army conducted a follow-on Site Investigation. The final report, "Follow-On Site
Investigation, Manitowoc Army Reserve Center,” August 1992 was prepared by OHM

Corporation.

These reports and the actions and critical correspondence associated with them are discussed in
this report. Appendix C shows the critical correspondence from these prior studies and actions.

Preliminary Aseomment 3 December 20, 1993




SECTION 2
INSTALLATION DESCRIPTION

2.1  Operational History

The Manitowoc Army Reserve Center (MARC) is a United States Army Reserves (USAR) troop
training center, located in Manitowoc, Wisconsin. MARC was established in 1958, as a military
training center for reserve troops. The 5-acre property on which the MARC stands was leased
at that time for a period of 99 years from the city of Manitowoc.

The MARC housed units of the 84th Training Division from its inception in 1958 until October
of 1993. The MARC has housed the 86th ARCOM, 377th Maintenance Company from 1958
until the present. The 84th Training Division and 86th ARCOM units were collocated at the
MARC until October 1993 when the 84th moved out to the Army Reserve Center, Sheboygan,
Wisconsin.

Both units perform drills and field exercises at Fort McCoy or other locations off of the Center’s
grounds. No units performed field exercises on the MARC property during the 84th Division
occupation. Further, the Center has no rifle range or other firing or testing of weapons on the

property.

The unit currently occupying the MARC is designated a maintenance unit which conducts limited
vehicle maintenance, generator repair, and minor electronic maintenance work. In addition to
the 84th Division and 86th ARCOM unit’s activities, the Training Support Brigade, headquartered
in Milwaukee, occasionally performed vehicle maintenance at the MARC prior to October 1993.
Small scale industrial operations are performed on the site related primarily to the servicing and
maintenance of U.S. Army trucks, jeeps, and occasionally, armored combat vehicles.

The center is currently storing several truckloads of dry goods including tents, clothes, tools, etc.,
for the 84th Division and 86th ARCOM.

The MARC has not been assigned a CERCLA Information System (CERCLIS) identification
number. The installation has been assigned an EPA identification number of WI-8210-49-0217.

2.2  Physical Characteristics
2.2.1 Location and Size

The USARC Manitowoc (MARC) is in east-central Wisconsin, 80 miles north of Milwaukee and
35 miles southeast of Green Bay on the western shore of Lake Michigan (Figures 2-1 and 2-2).
The MARC is located on approximately five square acres on a small hill surrounded by Silver
Creek Park. Its geographic coordinates are 44° 02’ 30" N latitude and 87° 37’ 30" W longitude.
(Figure 2-2). It is just inside the southeast city limit of Manitowoc, Wisconsin in Manitowoc
County at 3125 South 10th Street, Manitowoc, Wisconsin.

Minlicwoc Army Reserve Center Final Report
Preliminsry Asessment 4 December 20, 1993




Figure 2-1: Location of Manitowoc, Wisconsin
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Figure 2-2: Location of Manitowoc Army Reserve Center
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To reach the site, travel south from city of Manitowoc on 10th Street for approximately 0.5 mile,
and turn left on the access road to Silver Creek Park. The site is approximately 250 feet on the
right side of the access road.

2.2.2 Physical Structures

A visual inspection of the Center, along with a review of Center records and interviews with
Center personnel, resulted in the identification of specific sites on the property. Though the
MARC facility is relatively small, several structures are contained within its boundaries. Many
of the structures are benign in terms of potential polluting sources. Listed below are the
structures contained on the MARC property which were of potential concern to this study. This
list includes the existing site LD. numbers (as identified in USATHAMA Waste Site Report of
3/3/89):

Table 2-1;: Structures Considered in Review |

Prior IRP Site ID

Vehicle wash rack/dry well

Grease pit

Waste oil storage

Septic tank with leach field

Parts Cleaner

Paint Storage Room

POL Storage Shed

Battery area

U.S.AR. Training Center

Drill Hall

Motor Vehicle Maintenance Building
Flammable Storage Shed -

Vehicle Storage Compound -
ij

0 N A i A W N -

The relative position of these structures on the MARC are shown in Figure 2-3. These structures
are discussed in Section 3 regarding their waste generation potential.




Figure 2-3: Relative Location of Sites and Structures on MARC
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2.3 Population
2.3.1 MARC Population Estimates

The MARC has no residential staff. It’s assigned personnel strength consists of a permanent full-
time staff of eight (8), and a part-time staff of 200 Army Reservists. This is typical of a reserve
center. The population estimate for MARC is completely independent of the local population
(i.e., the city of Manitowoc).

The 84th Division Field Artillery Training Committee was smaller than the 377th Maintenance
Company. The former had approximately 80 people and maintained two howitzers and one or
two 2.5 ton trucks. This size was estimated to have been fairly consistent from 1968 to 1993,
according to the facility coordinator for that time period.

2.3.2 Local Population

The population within a four mile radius of MARC is estimated to be 32,000, based on
Manitowoc planning officials review of 1990 census population maps. This radius includes
almost all of the City of Manitowoc to the north and west and the lower density areas to the west
and south. A windshield survey along 10th Street to the south of the MARC indicated 93 houses
(approximately 360 people) within 4 miles. Assuming that the 10th Street survey represented
a 0.5 mile swath gives a population density of 180 people per square mile. If this density is
representatives of the area south of the Manitowoc city boundaries, approximately 1,500 people
live in this southeastern quadrant.

Planning officials indicated that the local population has been very stable for over the past two
decades.

24 Environmental Setting
2.4.1 Surrounding Land Use

The MARC is located within the boundaries of Silver Creek Park (Figure 2-2). The nearest
residences are approximately one quarter of a mile away. Immediately surrounding MARC to
the west and south are residential and farm properties. To the north of the MARC is the City
of Manitowoc, including residential, school, recreational, commercial, industrial and agricultural
land uses.

2.42 Surrounding Populations
As noted above, the population surrounding MARC includes approximately 32,000 in the City

of Manitowoc plus approximately 1,500 people to the south of Manitowoc, but within a four mile
radius of the MARC.

Maaliowoc Aty RKeserve Center Final Report
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2.4.3 Meteorology

Manitowoc County is characterized by mild summer and cold winter temperatures. Summers are
typically warm with mean maximum temperatures around 80°F and high temperatures
occasionally exceeding 90°F. Winter months are cold, with mean maximum daily temperatures
around 30°F and daily temperatures typically in lower teens. Mean annual precipitation is around
30 inches (NOAA Annual Climatological Summary, 1973 to 1992; included as Appendix D).

2.44 Geology

Manitowoc County, located in eastern Wisconsin, is situated on the western shore of Lake
Michigan. Lake Michigan, formed by glaciation during the Pleistocene epoch, is the third largest
of the Great lakes and is located between Wisconsin and Michigan.

Regional Geology: The deposits of the Manitowoc area are brown to reddish-brown
calcareous till with variable amounts of sand, silt, and clay. This is characteristic of the
Kewaunee Formation (i.c., left from the withdrawal of the Keewatin Ice Sheet or glacier). The
Valders, Haven, and one undifferentiated till of the Kewaunee Formation are exposed along the
Lake Michigan shoreline bluff in the Manitowoc area. Some lake bed sediments, presumably
from glacial Lake Chicago, can also be found in the exposed shoreline bluff.

The underlying bedrock in the Manitowoc region is from the third period of the Paleozoic era,
the Silurian age; a period characterized by the appearance of land plants®. Light colored
dolomite, a mineral similar to limestone, from this era makes up the bedrock which ranges in
thickness from 300 to 700 feet.’

Site Geology: The site is about 1000 feet west of Lake Michigan. It is approximately
650 feet above mean sea level (MSL), and 70 feet above the mean elevation of the lake. Site
geological stratification includes a series of glacial and lake bed sediments. Figure 2-4 shows
a cross section of the local geology between the MARC and Collector "B" at Lake Michigan.

Observed stratigraphic evidence from a previous site investigation reveal three discrete stratum
or layers beneath the reserve center.>® The first layer is fine- to medium-grain silty sand which
varies in thickness from fifteen to thirty-five feet and rests atop a moderately to highly plastic
clay dll.

The clay till contains some Silurian age dolomite pebbles and acts as an aquitard, creating locally
perched aquifers. While this clay layer is initially damp, it is relatively impermeable and
becomes dry as the depth increases. This layer is believed to be the Haven Till from the
Kewaunee Formation.>*

Below the clay till layer lies a fine to medium uniform sand which contains traces of silt.

Preliminary Asscsmnent 10 December 20, 1993
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24.5 Hydrogeology

Regional Hydrogeology: In general, Manitowoc area groundwater flows from recharge
areas or higher, inland elevations, toward lower elevations where it discharges into streams,
wetlands, and Lake Michigan.® The geology underlying the Manitowoc area is primarilv lake
deposits containing beach sand. Collector wells run by the City of Manitowoc have achieved
maximum yields of 5500 gallons per minute.’

Site-Specific Hydrogeology: A previous site investigation at MARC by E.C. Jordan
encountered groundwater in borings in all layers of the underlying stratum including the sand
layer and the first several feet of the clay till. The clay till creates a locally contained aquifer
system by acting as an aquitard. Recharge of this local system is believed to occur as a result
of precipitation. Discharge from this aquifer occurs as seeps which follow a north-south path
along the steeply sloped eastern side of the MARC property.

The facility is not located in a 100 or 500 year flood plain, according to flood insurance rate map
provided by the Federal Emergency Management Agency (FEMA).

2.5 Local Water Use
2.5.1 Public Wells

Manitowoc Public Utilities drinking water sources include a Lake Michigan water intake located
approximately two miles east of Manitowoc and three groundwater collectors wells ("A," "B" and
"C") located in the deeper aquifer underlying Manitowoc. Each Ranney collector consists of a
large diameter caisson set in the ground to a depth in the aquifer required for efficient hydraulic
pressure. Screens protrude radially from the caisson into the aquifer. The city currently uses
collector "C" regularly to avoid stagnation in what would otherwise be a long "dead-leg" water
main. Collectors "A" and "B" are on permanent standby and collector "B" is to be used in
emergencies only. These collectors are recharged from both the inland groundwater sources and
by groundwater infiltration from Lake Michigan. No other cities have public wells within a four
mile radius of the MARC.

2.52 Private/Residential Wells
Water for locations outside the city limits, including that going to most residences surrounding
the MARC is drawn from private wells. These wells are not registered, monitored or maintained
by the city or county of Manitowoc. No sampling program exists for these wells and no
analytical data are available for review concerning private well systems.

253 Surface Water Use

The City of Manitowoc, which uses Lake Michigan as a primary raw water source for drinking
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water, treats the water at their surface water treatment plant. The Manitowoc Public Utilities
(MPU) Water Department Manager indicated that the main intake for the plant is located
approximately two miles east of the city, not as close as is described on USGS topographical
maps. Current capacity of the lake intake is 6 million gallons per day (mgd). MPU plans are
to increase this to 10 mgd.

Silver Creek is used for recreational purposes. Lake Michigan has a full array of uses including
drinking water, swimming, boating, commercial and sport fishing, and support of wildlife.

2.6 Critical Habitats’'Endangered or Threatened Species

Representatives of WDNR have been contacted, and have indicated that Silver Creek Park and
the lands surrounding the MARC, contains no habitat for any species on the current endangered
species list. However, Silver Creek, which runs through Silver Creek Park, is heavily fished for
lake run fish including Rainbow Trout and Smelt in the spring, and Salmon and Suckers in the
fall.

The reserve center is within 200 yards of Silver Creek, and, while the creek is not a critical
habitat, any discharge from the center could impact on fish runs from Lake Michigan.
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SECTION 3
WASTE GENERATION HISTORY

An on-site reconnaissance of the MARC was conducted on October 26, 1993 by members of the
ECG team in conjunction with Colleen Reilly, Environmental Manager for 86th ARCOM. This
visit, in conjunction with the prior reports for the MARC, formed the basis for the following site
descriptions. These descriptions have been organized by the site LD. numbers assigned within
the Hazardous Waste Site Report (3/3/89). Five additional structures are considered as candidate
sites, as discussed in sections 3.1.9 through 3.1.13.

3.1 Vehicle/Equipment Wash Rack and Dry Well

A motor vehicle wash rack is on the north side of and adjacent to the motor vehicle storage
building. The rack consists of a concrete pad approximately 20 feet by 10 feet square and
slightly sloping toward the center for drainage purposes. The wash rack drained to a dry well
located approximately 25 feet to the northeast of the wash rack.

The dry well was excavated and filled in 1991-92 and is no longer operational. Though the wash
rack has not been used for several years, a previous USATHAMA records search for MARC,
performed by E.C. Jordan, indicated that the unit was used to service approximately 70 vehicles
per year. Analytical data obtained during the excavation process showed no detectable amounts
of diesel fuel or other hydrocarbons. No analyses were performed for other compound types.
Current practice is to leave a large vehicle parked over the pad to prevent use of the rack.

3.2 Grease Pit

Formerly located in the northwest corner of the motor vehicle maintenance building, this
concrete-lined pit was used to change oil and other fluids during vehicle maintenance. The
Facility Management Officer for Headquarters, 86th ARCOM reports the following:

"Site plans of the grease pit indicate no drains or pipes to the [leach field] septic
tank. A concrete oil receptor (2 feet x 12 inches x 8 inches), covered with a
metal grate, was located in the bottom of the pit to collect any spills that did
occur. This receptor was pumped out prior to closure of the pit. These pits were
used in lieu of a lift for the vehicles, such that they parked the vehicle over the
pit where the maintenance personnel would stand to grease the vehicles and to
change oil. The oil was drained into a drum, not into the bottom of the pit. No
analytical sampling was conducted on the pit prior to closure.” ®

The pit was filled in and capped with concrete in 1978.
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3.3 Waste Oil Storage

Previous site investigations indicated three metal or plastic drums stored next to the POL storage
shed were used to store waste oil, solvents, and antifreeze (ethylene glycol). These containers
have since been removed. Currently there are two large (400 gallon) metal waste storage
containers outside the new hazardous waste storage facility; one is used for waste oil and the
other is used for waste antifreeze. The oil container had less than 100 gallons of spent oil which
was collected over a six month period. The ethylene glycol container had less than 80 gallons
of material collected over a six month period. The center is not required to dispose wastes within
ninety days since it is not a large quantity generator as defined by RCRA. The center has plans
to replace these containers in the near future.

34  Septic Tank and Leaching Field

The septic tank with leach field system, installed in 1960, is located at the south end of the
complex and consists of a holding tank, pumphouse, and tile leach field arranged in a
herringbone pattern. The holding tank capacity is estimated to be less than 20,000 gallons. The
field is well ventilated with at least fifteen vent pipes. According to MARC personnel, only
human wastes are processed through this system. No known disposal of chemicals or petroleum
products has been documented. The tank had been emptied once (date unknown) to repair for
corrosion.

The city of Manitowoc has recently constructed a sewer trunk line out 10th street. The MARC
may tie in to this sewer, eliminating the need for the septic tank and leaching field.

3.5 Parts Cleaner

A small (less than 5 gallon capacity) parts cleaner is located in the southwest comer of the motor
vehicle maintenance building. The device is maintained by Safety Kleen and is stored and used
directly under a ventilation hood. The area immediately surrounding the device was dry and
showed no evidence of spills or leaks of material. The floor is concrete with no floor drains, so
leaks or spills will be relatively contained.

3.6 Paint Storage Room

The paint storage room is a small room located in the northeast comer of the motor vehicle
maintenance building. The room is inaccessible from inside the building but has a door on the
north side which opens to a grassy area. The room has a concrete floor with no floor drain.
There is a small curb at the door which would prevent spills from escaping. The room is used
to store small (less than five gallon) containers of paint and/or paint thinner. The total paint
quantity stored in the room was estimated as 20 gallons in 1989. No reports of spills were
received for the room.
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This room was not inspected during the October 26, 1993 site visit because the keys for entry
had been misplaced. The room does noi appear to pose a threat to the environment, because it
is in an enclosed, undrained room with a concrete foundation.

3.7 POL Storage Shed

The POL storage shed is an 8-by-10-foot corrugated metal structure located to the south of the
motor vehicle maintenance building. The shed has an asphalt floor and no drainage. The shed
is currently used for storing lubricants, motor oils, non-halogenated solvents (e.g., xylene), small
quantities of waste oil, and empty, small quantity, metallic storage containers. The floor of the
shed, while paved, is excessively dirty; it is covered approximately three inches deep with
blackened, oily, soil, indicative of historically poor handling and storage practices within the
shed.

The materials in the POL Storage Shed were stored on shelves or on wooden pallets. Some of
the containers were past their expiration date and should be disposed via the appropriate DRMO
(Defense Reutilization and Marketing Office).

38 Battery Area

Approximately fifteen batteries are currently stored in the middle of the motor vehicle
maintenance building, between the motor vehicle entry doors. MARC personnel indicated that
batteries were recharged and subsequently stored for periods of time due to the threat of theft
from unattended vehicles. A 2-gallon container of acid is stored for occasional use. The
maintenance control officer indicated that batteries were to be moved back into the vehicles
instead of being stored.

3.9 US.AR. Training Center

The Training Center is the primary building on the Reserve Center site. It is located to the
southwest of the entry to the MARC from Silver Creek Park Road. The building is 50-by-170
feet and is used primarily for office space. The structure does not store or contain significant
quantities of hazardous waste/hazardous material.

3.10 Drill Hall

The Drill Hall is at the southwest corner of the Training Center, and is connected to the Training
Center by means of a short (20 feet) hallway. The southern part of the drill hall is comprised
of several rooms used for storage. The northern part of the building appears to be a
shipping/receiving room. On the day of the site visit, a crate of antifreeze was being temporarily
stored within the building along with several crates of dry goods. The maintenance officer
indicated that these would be moved back to the Maintenance Shop for storage.
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A sign for radioactive materials was noted in the Drill Hall. This concerns low-level radioactive
materials used in the metering of radiation detection units. According to the maintenance officer,
these radiation detection units are stored separately in an approved/locked room within the Drill
Hall. The room was not inspected within this PA. The proper maintenance and inspection of
the room in accordance with Army regulation is considered to minimize any threat that could
potentially be posed by the materials stored within the room.

3.11 Motor Vehicle Maintenance Building

The motor vehicle maintenance building is located in the northeast quadrant of the fenced-in
Vehicle Storage Compound. The motor vehicle maintenance building is used for servicing and
maintaining U.S. Army vehicles. The building contains two large vehicle bays for maintenance.
The maintenance officer indicated that only one vehicle at a time is docked inside and vehicular
maintenance is done only sparsely. The building currently contains several drums for disposing
of trash; a few 55 gallon drums of lubricant; a parts cleaner, located directly under a fume hood,
serviced and maintained by Safety Kleen; a battery charging area consisting of about 15
automotive batteries on a cardboard surface; some electrical generators; a paint storage room; and
sundry tools and equipment.

The building sits on a concrete slab foundation with no floor drains or outlets. Previous site
investigations reveal the building formerly included a 5-foot-deep grease pit (see Section 3.2).

3.12 Flammable Storage Shed

The flammable storage shed was acquired in 1991 for the purpose of storing petroleum products.
The shed is to the west of the POL Storage Shed (see Section 3.7) and to the south of the Motor
Vehicle Maintenance Building (see Section 3.11). The shed is an OSHA and RCRA approved
flammable materials storage shed and contains brake fluid, enamels, transmission fluid, hydraulic
fluid, greases, alcohol, lubricating oil, gear oil, and methanol. All containers appear to be in
good condition with no apparent leaks. There is no evidence of spillage or leakage within the
shed.

3.13 Vehicle Storage Compound

The Vehicle Storage Compound is a fenced-in area covering approximately 200 feet by 300 feet
which is located to the eastern side of the MARC. As many as 100 Army vehicles are stored
on the Army Reserve Center’s physical grounds (motor pool). The majority of these are utility
vehicles; vehicles include light trucks, tractor trailers, etc. There are no tanker trucks or tanker
trailers parked on the site. Approximately twenty gas powered electrical generators are stored
on the grass inside at the northern end of the fenced in lot. The generators are reportedly
received empty from outside supply sources and filled with oils and diesel at the MARC. The
majority of the generators appeared new, however, at least one had been filled with fluids and
had leaked onto the grass creating a distressed grassy spot directly below.
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3.14 Typical HM/HW Sites Not Found at the MARC

With maintenance/industrial operations such as those at the MARC, several other sources of
contamination are typically found. A review for these typical sources was performed within this
Preliminary Assessment based on past records, interviews with facility coordinators (Steffen and
Groll) and a site reconnaissance by the investigation team. The following sources were looked
for and not found at the MARC:

Underground Storage Tanks (USTs) - No USTs were found. Typically these
would contain petroleum fuel product or waste oils. All major vehicle fueling,
however, is conducted off-base.

Above-ground Storage Tanks Except for the two 400 gallon tanks used for waste
oil and waste antifreeze (noted in Section 3.3), no above-ground tanks are used
at the MARC.

Pesticide Use Pesticide use at the MARC has been minimal according to both Mr.
Steffen and Ms. Groll). Only small quantities are used for occasional pest control
in the U.S.AR. Training Center.

Fire Training Area No fire training is being or has been conducted.
Firing Range No past or current small arms, rifle or explosive ordnance use.

Spill Site No major fuel or hazardous materials spills were recalled by either
Facility Coordinator.

Landfill or Waste Pit Other than the dry well discussed in Section 3.1, no above
or underground disposal site, landfill or waste pit was recalled by either Facility
Coordinator or in evidence on the site visit.

Oil/Water Separator There has never been an oil/water separator at this facility.

Industrial Water Treatment or Inputs The leaching field is used only for human
waste.

PCB Equipment According to the persons interviewed, the MARC does not
maintain transformers or other equipment which could carry polychlorinated
biphenols (PCBs). Two transformers owned by MPU are located on the power
lines coming into the MARC. One of these was replaced in approximately 1988
after it had been struck by lightning.
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SECTION 4
PAST REGULATORY ACTIVITIES AND RESPONSE ACTIONS

4.1 Trichloroethylene Contamination of MPU Ranney Collector "B"

As noted in Section 2.5, the Manitowoc Public Utilities (MPU) draw the city’s drinking water
from three deep aquifer collectors ("A," "B," and "C") and from an intake two miles out into
Lake Michigan. In 1985, trichloroethylene (TCE) began to show up in the water retrieved from
Collector "B," as shown in Table 4.1.

Table 4-1: Manitowoc Ranney Collector "B" Sampling Synopsis -
TCE (ug/l) (from WDNR memorandum of 10/12/87)

Date Result Comments
12-10-85 9.2 initial VOC screen

1-14-86 6.6 run to check 12-10-85 results
10-27-86 6.5 after steam-cleaning
9-29-87 5.7 Nearby private water supply wells of Fischer

and Stievater were also sampled. No TCE or
VOCs were detected at these private wells.

1-19-88 94 3 radial arms open only
3-14-88 54 only radial arms to lake open

TCE was confirmed at concentrations above both the WDNR enforcement standard and the
Federal Maximum Contaminant Level (MCL) of 5 ug/l. No other Volatile Organic Compounds
(VOCs) were detected.

TCE is a volatile, halogenated, organic compound used primarily as a cleaning solvent and as
a dry-cleaning fluid in the dry-cleaning industry. Because the MARC property is closer to
Collector "B" than any other commercial or industrial operation, the MARC facility became a
prime candidate TCE source.

During the pursuit of potential TCE sources, site investigations ruled out many potential suspects.
The following discussion explains actions taken to date to determine possible sources of the TCE
on the MARC property. The WDNR assigned a Groundwater Contamination Case number (Case
#86029) to track the status of remediation concerning this issue. Table 4-2 presents a chronology
of these actions.

In order to minimize poteatial human health risks, MPU has stopped taking in water from its
Collector "B." MPU aiso stopped steam cleaning the collector and changed the lubricant to a
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Table 4-2: Chronology of Events Relating to MARC as Potential Source of TCE

1. 10 December 1985
to present

2. 12 October 1987

3. 4 May 1988

4. 26 May 1988

5. 13 June 1988

6. September-November
1989; August 1990

7. 17 July 1990

8. July-November 1991;
February 1992

9. 18 February 1992

10. 23 March 1992

11. 23 April 1992;
27 October 1992;
23 November 1992

TCE detected in Collector "B." Six samples from 1985 to 1988 showed
TCE levels exceeding the MCL. Ongoing samples still shows TCE levels
above the MCL.

Memorandum from Jeffrey Haack (WDNR Area Engineer) to David
Hildreth citing the MARC as "the only apparent source of TCE near
Collector "B".

Letter from Mr. Haack to Mr. Steffen (MARC Facility Coordinator), re:
Notification of Non-Compliance.

J. Kemney and L. Mclntosh, USARC Environmental Protection
Specialists, visit MARC and prepare trip report; considered the Initial
Installation Assessment (IIA) under the IRP.

Lt. Col. Westenburg, Director of Engineering and Housing for Ft.
McCoy, responds to Haack letter (Item 3) and agrees with Haack request
that MARC install up to four monitoring wells.

Site Investigation of the MARC conducted under USATHAMA contract.
Seven monitoring wells installed and soil and groundwater samples taken.
Site Investigation Report indicated MARC not source of TCE.

Letter from R. Stoll (WDNR Hydrogeologist) to USATHAMA provides
review comments on Draft Site Investigation Report and requests the
Army conduct further investigations of existing and new wells.

USACE contractor conducts follow-on Site Investigation. Five new wells
were installed. Groundwater, soil and sediment samples were taken.
Follow-on Site Investigation Report concluded MARC not source of TCE.

Letter from Mr. Stoll to Ms. McIntosh. Agreed with Site Investigation
that MARC not source of TCE and recommended WDNR close its in-
vestigation of MARC. Requested documents be submitted regarding (i)
dry well removal action, and (ii) monitoring wells retention, abandonment
or transfer of ownership.

Letter report by contractor, Foth & Van Dyke, to USARC documenting
removal action at dry well site.

Correspondence between Lt. Col. Westenburg, Director of Engineering -
Ft. McCoy, and Water System Manager, MPU regarding ongoing use of
monitoring wells. Decision on their fate is still pending.




food grade lubricant in order to eliminate the well pumps as a possible source of the TCE
contamination.

Potential Non-MARC Source of TCE WDNR representatives at both the Manitowoc and
Madison offices indicated in telephone conferences in November 1993 that there is currently a
major site cleanup at the Town of Newton Dump, located approximately one mile upstream of
the MARC. Records from twenty years ago and before have documented that local
manufacturing companies dumped barrels of solvents and other industrial processing wastes into
a gravel pit at this site. Current, unofficial reports state that benzene, toluene, and xylene have
been found in the parts per thousand level, and other compounds are being screened for. This
site is very near Silver Creek and upstream from the MARC and the Collector "B." It appears
to be a very likely candidate source for the TCE found in Collector "B," though no final
determination has been made in this regard.

4.1.1 Motor Vehicle Maintenance Grease Pit

The motor vehicle maintenance building (referred to as the "Reserve Center shop™) had contained
a grease pit that was filled in and capped with cement in 1978. The IIA (Table 4-2, Item 4)
considered the pit as a potential source of groundwater contamination. That report noted that the
building design plans did not indicate a floor drain at the bottom. No further discussion or
documentation of the grease pit was discovered during record searches and no current Center
personnel had direct knowledge of the activities related to it.

4.1.2 Closure of Vehicle Wash Rack/Dry Well

The initial Site Investigation by E.C. Jordan was conducted to determine the source of TCE
contamination at MARC, and addressed the potential contribution of pollutants from the dry
well.2 Metals and volatile analyses were conducted on two sediment samples collected from the
dry well. Each sediment was analyzed for volatile organic compounds (VOC), total petroleum
hydrocarbons (TPH), and metals. Some metals, specifically cadmium, copper, lead, and zinc,
were detected at concentrations exceeding background levels. No VOCs were detected. TPHs
were detected at the low concentrations (1000 to 1600 ppm) reflective of residual levels from oil
and grease residues and were believed to have been a result of motor vehicle cleaning operations.
These levels exceed the Wisconsin Department of Natural Resources (WDNR) guidance criteria
of 10 ppm. Cormespondence between the WDNR and the Commander of USATHAMA,
regarding MARC, on July 17, 1990, directed the Army to remove and dispose of all contaminated
soils and conduct confirmation analyses on the well, to insure it is free of TPHs, before
backfilling with clean dirt. By March of 1992, MARC had fulfilled this directive and complied
with the requests of the WDNR. The wash rack and dry well has been out of service since it
was backfilled and current practice is to leave a large vehicle parked over the rack to prevent use.
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4.13 Cleanup of the POL shed

The POL shed was reported in the IIA to rest on a dirt substrate, i.e., without a paved foundation.
MARC personnel have subsequently cleaned up this structure to reveal that it does sit atop a
paved, bituminous floor. Currently, the floor still has a two to three inch blackened material
covering, believed to be contaminated soil or sand. This shed still needs to be addressed and

properly cleaned.

Action is now being taken on this shed. The Facility Management Officer for the 86th ARCOM
noted, "An additional hazardous material/flammable storage shed has been ordered at time of the
PA to rseplace the existing POL shed. The expected delivery date of this shed is December 28,
1993."

4.1.4 Installation of a Flammable Storage Shed

In 1991 MARC installed a flammable storage shed next to the existing POL shed. This new shed
is self contained, has ventilation, and is securable. No TCE or solvents containing TCE were
stored in this shed.

4.1.6 Investigation of other potential sources

Several monitoring wells were placed at varied spots and depths in and around the Center’s
property. Previous investigations monitored ground water from the perched aquifer as well as
the saturated sandy level below the aquitard. Only 1,2-dichloroethane was detected near the
septic tank leach field, but the levels were right at the laboratory’s detection limit suggesting a
false positive detection.

There were no apparent signs of distressed vegetation of the type that would occur as a result of
dumping solvents or petroleum products onto the ground other than the slowly leaking electrical
generator mentioned in 3.13. This observed leak was considered insignificant.
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. SECTION §
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

This Preliminary Assessment (PA) gathered information to evaluate site conditions and the
potential for hazardous materials migration and contamination exposure to surrounding environs.
To accomplish this task, records were reviewed, an on-site inspection was conducted, interviews
were conducted with present and past personnel at the MARC and with local and state regulatory
personnel. While sampling activities were not conducted as part of this PA, past sampling
records were reviewed.

5.1 Summary of Industrial Activities

The operations at MARC require the normal handling of some hazardous materials/hazardous
wastes (HM/HW). The MARC site is still in operation. Past and present activities involving
HM/HW include:

. Maintenance of U.S. Army vehicles using indoor bays including light, medium
and heavy duty trucks.

. Storage of dry goods including tents, clothing, tools, etc.
. Repair of electronic parts and equipment.
. Storage of waste oil and antifreeze in two 400 gallon above ground storage tanks.

. Storage of paint products in small room within the motor vehicle maintenance
building.

. Storage of petroleum products and solvents in a POL shed.

. Storage of petroleum products and solvents in a flammable resistant shed.

. Use of septic tank/leach field system of human waste disposal.

. Past use of grease pit in the motor vehicle maintenance building.

. Past use of vehicle wash rack/dry well to wash large equipment.
Past HM/HW handling practices resulted in a dry well which required cleanup. Other past
practices do not seem to have contaminated the environment or put public health and welfare at
risk (based on the findings of the two Site Investigations). Current HM/HW handling operations
appear to be improved. Several improvements still should be made -- in the POL shed, in the

antifreeze storage, and in the waste fluid storage -- but these do not appear to be sources of major
uncontrolled contamination.
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5.2  Conclusions and Findings

Results of the two Site Investigations indicate that the TCE, found in Collector "B" is not
emanating from the MARC site. Analytical data available from previous site investigations did
not detect TCE in any of the sampling sites. 1,2-Dichloroethane, which is not a degradation
product of TCE, was found near the leach field but at concentrations close to laboratory detection

Visual observations of waste/source areas revealed no areas of major staining or severely stressed
vegetation; however, the potential exists for soil contamination adjacent to outdoor source/waste
areas from past spills or leaks. The storage of several vehicles on grassy areas within the facility
have the potential of leaking engine fluids directly onto the ground and into the locally perched
aquifer. However, this type of release would probably be minor.

Municipal wells for the nearby city of Manitowoc water supply, as well as several private wells
used for industrial, and domestic use, are present within a 4-mile radius of the site. In addition,
sensitive environments are located near the site including Lake Michigan, Silver Creek, Silver
Creek Park, and some farmlands; all of which are located in the vicinity and downstream of the
site.

5.3 Recommendations

The following recommendations are made on the basis of the site visit, interviews and review
of existing reports and correspondence.

The principal concern for the MARC has been whether it is the source of TCE contamination at
the Collector "B" used for drinking water supply by the City of Manitowoc. Past investigations
by the U.S. Army have resulted in the conclusion that MARC is not the source of this TCE.*?
The State of Wisconsin agrees with this conclusion.® It is therefore appropriate to close out
consideration of the MARC within the IRP.

It is recommended that the U.S. Army (MARC, USARC or USAEC) take the following steps to
achieve site closeout at the MARC:

1. Prepare a Decision Document stating that the MARC is not the source of
the TCE contamination found at the deep aquifer Collector "B" well.

2. Seek concurrence on the above Decision Document by federal, state and
local regulatory agencies (EPA, WDNR, and MPU, respectively). [Note:
This concurrence is not strictly required by the laws and regulations of
CERCLA or the IRP; without it, however, the site closeout decision will
be weaker and more likely to be reconsidered at a later date.]

3. Improve the HM/HW handling procedures used by MARC personnel at the
POL shed, in the waste storage tanks adjacent to the POL shed, and in the
placement of antifreeze and any other hazardous materials in the Drill Hall.
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4, Evaluate MARC personnel training requirements relative to HM/HW
handling and spill response. Establish appropriate training programs on the
basis of this evaluation.

5. Complete all site closeout steps including notifications and documentation
as specified in the U.S. Army Installation Restoration Program Guidance
Manual. This action is appropriate once the first three recommendations
have been followed. In the worst case, it may also be conducted if only

the first action is performed.
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AMSA
ARCOM
CERCLA

CERCLIS
COR
DRMO
FEMA
OA

IRP
MCL
mg/l
MGD
MPU
MSL
NOAA
OSHA
PA
PCB
POL
ppb
ppm
RCRA
SI

TCE
TPH
ug/l
USAEC
USAED
USAR
USARC
MARC

ABBREVIATIONS AND ACRONYMS

Area Maintenance Support Activity

U.S. Army Reserve Command

Comprehensive Environmental Response, Compensation and Liability Act (of
1980, as amended)

CERCLA Information System

Contracting Officer’s Representative

Defense Reutilization and Marketing Office
Federal Emergency Management Agency

Initial Installation Assessment (predecessor of the Preliminary Assessment)
Installation Restoration Program

Maximum Contaminant Level

milligrams per liter (equivalent to ppm in water)
Million Gallons per Day

Manitowoc Public Utility

Mean Sea Level

National Oceanographic and Atmospheric Administration
Occupational Safety and Health Administration
Preliminary Assessment

PolyChlorinated Biphenols

Petroleum, Qils and Lubricants

parts per billion

parts per million

Resource Conservation and Recovery Act

Site Inspection

Trichlorethylene

Total Petroleum Hydrocarbons

micrograms per liter (equivalent to ppb in water)
U.S. Army Environmental Center

U.S. Army Environmental Division

U.S. Army Reserve

U.S. Army Reserve Center

U.S. Army Reserve Center, Manitowoc

USATHAMA U.S. Army Toxic and Hazardous Material Agency (predecessor to USAEC)

USEPA U.S. Environmental Protection Agency

USGS U.S. Geological Survey

voC Volatile Organic Compounds

WDNR Wisconsin Department of Natural Resources

Maslowes ATy Weserve Caster Fial Report
Preliminary Asscsoment 27 December 20, 1993
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CORRESROMNDEMNCE/Me MOBANMDUM STATE OF WISCOMSIT
Dace: October 12, 1987 Eile Ref- 3300
To: David Hildreth

From: Jeff Haaf@(?

Subyecs: Groundwater Contamination Case - Manitowoc "B" (Case #86029)

This memo is to summarize the background information and current status
of the above-referenced groundwater contamination investigation. Ranney
Collector "B", operated by Manitowoc Public Utilities, has been
confirmed to be contaminated with Trichloroethylene (TCE).

A brief description of the Manitowoc public water supply system is in
order first, The City utilizes a surface water treatment plant, with
Lake Michigan as the raw water source, as the primary water supply.
Construc*tion of the treatment plant was completed in the early 1270's.
Prior to that, the City obtained ail of it's water supply from thrae
Ranney type wells. A Ranney weii consists of a large diameter caisson
set to the requirad depth in the aquifer with screens driven radically
from the the caisson into the aquifer. The City regulariy uses
Collector "C" to avoid stale water problems in what would otherwise be a
very long dead-2nd main. Coliecztors "A" and "B" are maintained for
standby. Attached are the following: A USGS map showing the locztions
~f the described facilities; a schematic of a Ranney collector well; a
i.an view of Collector "8" showing the layout of the radial collectors;
and a profile view of Collector “B" which includes water level
measurements during the test pumping period.

Collector "B" was initially sampled for VOC's on December 10, 1985, as
part of the department's routine sampling of all municipal wells. 9.2
micrograms per liter (ug/1) of TCE were reported. No other VOC's were
detected. A check sample collected on January 14, 1986, confirmed the
presence of TCE with a concentration of 6.6 ug/1. Early investigation
of this matter revealed two potential sources of contamination. First,
the motors and pump-heads had recently been cleaned using a degreaser.
Contamination of the water via cracks and joints, and contamination of
the samples via odors were considered possibilities. Secondly, it was
discovered that a petroleum-based oil was being used in one of the pumps
at this station (as well as one of the pumps at Collector "A") which was
an oil-lubricated pump. The water system operator was advised to

, replace the oil with a food-grade oil immediately. The City complied
with this advice. It was also recommended that they steam clean the
_— entire well, both the above-grade pumphouse and the below grade well.

The "Registry of Abandoned Landfills in Wisconsin" was reviewed and the
presence of a landf{ill for disposal of ash from Manitowoc Public ‘
Utilities-power plant {s noted in the SWi of the NE} of Section 6.

Also, a landf111 owned by Radant and Sons, Inc. is identified in the NW3
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of the SEi of Section 6. This landfill is believed to contain municipal
refuse as well as construction materials. Two wells owned by private
individuals along CTH LS, close to the Radant Landfill, were sampled
February 3, 1986, and found to be free of any VOC's. Well data for
these wells is unknown.

The City completed steam cleaning Collector "B" in September, 1986.
Another sample was collected on October 27, 1986, and 6.5 ug/l of TCE
was reported. It was then decided that the scope of our jnvestigation
should be expanded and a case number, as well as lead and support staff
were identified in your December 12, 1986 memo.

On April 23, 1987, Don Johnston conducted an inspection at the U.S. Army
Reserve Center, located several hundred yards west of Collector "8". A
copy of his report (form 4400-106) was routed through channels. A small
parts-washer was observed, though the composition of the solvent used
was unknown.. - Reportedly, chemical wastes are shipped to Fort McCoy.

The facility also has a wash rack for washing motor vehicles. The drain
for this area discharges to a dry well. DOon didn't note any strong
fumes, but he did report an oily sheen on the water in the sump. A
follow-up visit to sample this sump may be appropriate.

On September 29, 1987, Rick Stoll and I spent several hours in the area
to investigate further. Another sample from Collector "B" was
collected. Also, 2 private wells (Dale Fischer and Bill Stievater),
located close to Collector "B" were sampled. Those results are not yet
available. We inspected the recharge well to the south of Collector "B"
and several of the test wells, The recharge well was formerly used to
pump water from Lake Michigan into the aquifer, Although it seems
unlikely that the test wells or the recharge well are the source of TCE
contamination, they present a definite potential for bacteriological
contamination of the aquifer. The City was advised that these must be
properly abandoned. This will be confirmed in writing.

The U.S. Army Reserve Center is the only apparent potential source of
TCE contamination near Collector "B". Contamination of the yell during
the cleaning and reactivation of this station .remains a possibility
though. When the analytical results form the September 29, 1987,
sampling are received, we'll have to decide what to do next.

The U.S. EPA has proposed an MCL of 0.005 mg/1 (5 ug/1) for TCE. The
City has been advised that Ranney Collector "B" shall not be used to
supply water to the distribution system. The only exception to this
would be in case of an extreme emergency, such a a catastrophic fire.
Since the well is not used to supply drinking water, no public
notification has been ordered.

If you have any questions or suggestions please contact me.

~—3JH: km

Attachments (4)

cc: Bob Barnum (Attn.: Rick Stoll)
Don Johnson (w/o attachments)
Public Water Supply Section
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RANNEY COLLECTORS

‘“”F : A dependable, economical

/ 4 ‘7\3 method of supplying large

. ] o . volumes of c¢ool, clear,
o . I 1 naturally-fiftered water.
B i e P ]

WESTERN CORPQRATION
P.O.BOX ¢387
KENNEWNICK, WASHINGTON 99226

Tele: (509) 5836-6947

' ‘ RANNEY METHCD
W
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State of Wisconsin \\ DEPARTMENT OF NATURAL RESOURCES

" Green Bay Area Headquarters

200 N. Jefferson Carroll D Besadny
Suite 511 . Secretary
Green Bay, Wl 54301

May 4, 1988 Fue Ret. 3400

Mr. Robert Steffen

US Army Reserve Center
3125 S. 10th Street
Manitowoc, WI 5422

Dear Mr. Staffen:
RE: MNotification of Hon-compliance

This letter is to confirm our conversation of Tuesday, Apri: 1
Sgt. Terry Stout and Don Johnston, Hazardous Waste Specialist,
participated in thet discussion.

The Wisconsin Department of Natural! Resources is concerned abut th
apparcnt non-compliance with Chapter 147.02 of state statutes. Tp
section reads, in part, that “The discharge of any pollutant into
waters of the state... shall be unlawful unless such discharge or
disposal is done under a permit issued by the department”.
Specifically, we are concerned about the discharge from the motor
vehicle "washing rack" to a french drain, ultimately having a potentisa!
impact on the locai groundwater. Additionally, we have concerns about
compliance with the department's hazardous waste regulations.

In order to address the concerns about potential grounuwater impacis, w2
are requesting the installation of several groundwater monitoring wells
in the vicinity. [f contamination is detected in those wells, further

investigation will be required.

We also discussed the composition of the solvents used at the Reserve
Center. To date, we have been unable to acquire information on these

materials.
Please respond to this notification within 30 days. Your response

should include a proposed schedule for installing monitoring wells, as
well as any information concerning the solvents used at the facility.
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Please also include a description of the current practice used at the
wash rack (i.e. number of vehicles washed per year and the quantity and
type of cleaners or solvents used). This information will be used to
evaluate whether it is appropriate to issue a perriit for the discharge.

If you have any questions, please contact me at (414) 497-4337.
Sincerely,

~ (‘{\ / :'
k L i) ' 2“%\&,‘ 2

Jef ‘Z J.
Area\ nginebr/

JJH?km

cc: Doug Rossbery




AFZR-DEH-E 26 May. 1988
MEMORANDUM FOR RECOQORD
l= SUBJECT: Manitowoc Trip Report

Upon arrival to the Reserve Center Tuesday morning, Joan and I
briefed Bob Steffan, Facility Cocrdinator, 84th ARCOM about the
substance dectected and the other pieces of information gathered
from my discussion with Jeff Haack. Nannette Groll, Unit Ad-
ministrator, 86th ARCOM, 377th Maintenance Company, and_Sgt. Wan-
ner, fulltime Maintenance Supervisor Joined us and we asked a
Series of questions relating to the handling and storage of sub-
stances on the reserve center. We learned that currently waste
0il and used solvencts are turned in to the City of Manitowoc for
recycling. Joan informed them they could no longer pursue this
practice and that these items should go to the DePere AMSA.

In addition, we discussed the wash rack. As noted by the DHR
they wanted informaction as to the use of this wash rack. Sgret.
Wanner stated that approximately 20 vehicles are steam cleaned

annually. An additional 50 vehicles are washed annually using
hot water only.

We then proceeded to investigate the Center including the POL
shed. The DNR was concerned because in their visit they cirted
the shed as having a dirt floor. We investigated and determined
the shed does have an asphalt floor, but is in some disarray.
Joan discussed this with Bob Steffan. He initiated the inven-
torying process and stated the POL shed will be cleaned and
straightened up sometime this summer. Joan took stock numbers on
various cans to determine their contents. In addition we took a

l soil sample of an area which had dead grass. Some of the areas

which had dead grass were locations for pallets. This general
area is also where the generators are fueled. Joan and I specu-
late that the staff may be dripping gas onto the grass when they
fill the tanks. Also the grassy area is a shortcut from the POL
shed to the maintenance shop.

In investigating for possible sources of TCE it appears that the
shop area of the center is in good order and Sgt. Wanner could
not cite any spills within the last three years. Bob Steffan and
Nan could not cite any either, but stated they did not have init-
mate knowledge of that area. There are no records of purchases
from the Reserve Center prior to 1986. Records are only kept for
two years. Sgt. Wanner appeared to have good knowlege of the cur-
rent use and disposal of solvents in the shop.

We did learn the Reserve Center shop had a grease pit that has
been filled and capped with cement. We discussed this area beina
the source of groundwater contamination, though the design plans
do not show a flcor drain in the bottom of this pit. The shop

also has a parts washer. The shop generates 5 gallons of solvent
annually.

We also investigated the dry well for the wash rack to see if
there was a drain from the grease pit. The well is approximately

[



6§'x 6' and is constructed of cinder block walls. The floor is
sand and was coated with oil. The well had a strong stench which
smelled of something besides o0il (possibly). We took two soil
samples. We also took soil samples of the wash rack pit.

Joan and I left the Reserve Center at about 1:00pm and traveled
to Green Bay to meet with Jeff Haack from the DNR. At the begin-
ning of our meeting I described the areas we investigated at the
Reserve Center and provided information about the use of the wash
rack and the floor in the POL shed. Jeff did not have a problem
with our results. In a2 much longer discussion about the TCE
problem, we looked at the map of the area. Jeff described what
the history of the contamination problem had been dating back to
the first sampling in 1985. We discussed possible sources from
abanconed landfills. Although there is one known landfill in the
area it had only been used for municipal waste+construction
materials. Nan had made a few phone calls when Jocan and I were
at the Reserve Center and determined that prior to the Center
being located on the property, the land had been farmed. This
discounted any hope that the TCE came from a abandoned dump. We
then discussed the cone of depression from Collector B (the well
showing contamination). I had thought the cone might be severe
enough as to draw water from the industrial park which is about a
mile away. Jeff had a map of the cone from the collector and
determined that wasn't possible. Prior to sampling the city
would pump intermittenctly for up to 2 days rto purge the well.

The cone is not developed enough to draw water very far away. We
discussed Silver Creek being the conduit for groundwater pollu-
tion on our side of the creek. There is nothing in the area to
pollute the creek and the homes sampled near the creek all have
clean wells. Unfortunately there are no well construction
reports. Jeff estimated these private wells are 80 to 90 feect
deep. Most of the other residences in the area are hooked up to
city wacter.

Apparently Jeff and the other staff feel the TCE was introduced
into the groundwater some time back-maybe as far as 10 years ago.
He did not have a good handle on the flow rates for groundwater
in the local area. His best guestimate of general flow 1s East
though he does wonder about the flow of local groundwater around
the Reserve Center since it sits on top of the hill. Jeff did
not have any information for us about the compound other than it
1s a solvent.

We discussed in vague terms what the DNR will do if there is not

a responsible party identified (the Reserve Center). Jeff stated
the Department may pursue the installation of the monitoring
wells with Wisconsin Environmental Repair Funds (ERF). 1If the

results from the monitoring wells indicate the Reserve Center is
the responsible party, the DNR will charge all expenses to us. A
second option is the DNR will require the Reserve Center to get a
WPDES permit for the wash rack discharge and require monitoring
wells around the Reserve Center as a stipulation for the permic.
The Reserve Center doesn't feel they can get along without the
wash rack.

In terms of the monitoring well installation. Jeff is looking for
chree water table wells and one deeper well to detect TCE. The
dlsgussion of the location of these wells was wvague but all could
be installed in and arouna the Reserve Center, on park propercty.




wicthout any problem from the City of Manitowoc. Jeff indicated
the Watelr table wells could be located to the north, south and
west of the Reserve Center. I think this is to establish
groundwater flow and to define the scope of the monitoring. The
deeper well could be located outside the maintainance building.
We agreed that Joan and I would relay this discussion to our su-
pervisor and would provide Jeff with a response within 30 days.

The next morning, May 25, we visited the DePere AMSA shop since
we were only 10 miles away. Upon our arrival we met with Arc
Hansen who is the Automotive Inspector. We discovered a few
problems.

1. Currently they are disposing of used oil into a partially
buried drum. They have no way of knowing if the drum leaks.
Currently the drum is empty. Jocan advised them to discontinue
use of the drum and to remove it. The facility has an additional
water buffalo that is used for waste oil. This is in much bectter
shape and they should not have any problem using this instead of
the buried drum. They are on DRMO's contract with Rock 0il for
regular pickup of waste o0il. 1In addition the AMSA has two
Kleanflow Cleanmaster parts washers which generate about 300 gal-
lons of waste solvent per year. Joan discussed with Art that an
EPA Identification number will need to be issued and that she
Wwill send the AMSA the initial paperwork.

2. All the waste drums for solvents and other POL items are
separated and marked, and transported to McCoy's DRMO for dis-
posal when filled. They are sitting on pallets next to the fence

which i1s adjacent to a rcad. The drums are rusty due to age and
being exposed to the elements. Water sits on top of them. The
drums are accessible to anyone. We worry about the potential of

vandalism. The AMSA doces not have any other space to store them.
Joan felt an enclosed building w.th a concrete bermed flcor would
be the best solution.

3. The storage area for the waste products is in the back of cthe
parking lot. The ground is sandy and we noticed numerous spots
where oil or other products had been dripped. Joan advised them
this must be cleaned up and turned in to DRMO as spill debris.
She also advised that the ground under the partially buried drum
must be cleaned if they detect oil drip spots.

Joan left Art an outline of what they need to do and agreed to
call Art's supervisor to continue the discussion.

We arrived back at Fort McCoy at approximately lpm. on Wednesday.

L,L{o\_k—-« }%L L/W\/TD‘/L\ . /
a0 ﬁ»w?/‘
LYNN M. MCINTOSH ‘JOAN M. KENNEY

Env Protection Assistant Env Protection Assistant
Env Mgmt & Energy Control Ofc Env Mamt & Energy Control Ofc
DEH DEH




July 17, 1990

CERTIFIED MAIL
Return Receipt Requested

Kacherine Gibson
Commander USATHAMA
Attn: CETHA-IR-P
Aberdeen Proving Ground,

MD 21010

1

This report was very readable, understancabi:z, anc well
Department. The quality of the study was very good. The
interpretations ars, within the limitations, cthorough and
supported.
rather well that the wash rack/dry well,
the POL shed are not likely contributors
facility. However, please be aware cthat
Is concerned about the exceedance of the stata
1l,2-dichloroechane. This letter outlines thcse concerns
additional work to better define groundwater
(eastward) of the septic tank and drainfield

—-——

v

AT -
Ndo

the Deparctament of

stata

Resources is designated as the central unit of state government

state. VWisconsin Department of Natural Resources Administrat
enforcement standard for 1,2-dichloroethane in that code is 0.5
preventative action limit for 1,2-dichlorocethane is 0.05 ug/1l.

standard for 1,2-dichloroethane.

requests for additional actions at the MARC:

* The septic tank and drainfield infiltrate to a perched aqui
groundwater divide. MW-2B, 6, and 5 encountered the aquica
approximately 33 feet, 30 feet, and 25 feet, respectively.
clay layer at the MW-5T location is absent. Other than dry
conditions, a truly impermeable aquitard is quescionable act
location.

State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES

ec,
the zotor vehicle sctorage shed,
To groundwater contamination at

Under Chapters l4u and 147 of the State Statutas, the Depar:iment of

NR 140 establishes numerical groundwater standards Zor the state.

20 JuL 13
9
Lake Michigan District Hecdquariers
1125 Norh Military Avenue
Bar 103
Green Bay, Wisconsin 54307-0448
Fax Mumber 4144973210

File Ref: 2300

Azmy Reserve

Subjecz: Notice of Noncompliance
, Review and Comments oZ the Draiz Final Manitowoc
Cenzer (MARC) Site Investigation (SI) Repor:
Dear Ms. Gibson:
This lettar outlines my review comments o yYour repor:t submiztal.

indicaze
anc
the

ural Resources
groundwater standards Ior

and requests some
flow downgradient

Natural
to protec:,
waters of the

The
ug/l. The
As noted

below, groundwater at this site exceeds the Chapter NR 140 enforcement

The following more thoroughly elaborates the Department’'s concerns and

fer near a

rd clay top at
A substantial
subsurface
this
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+ MW-6 exhibits 7 vertical feet of silt and clay layers from its top at 30
feet until boring termination at 37 feet. Although visually (in-field
soil description) low permeability conditions exist, this material is
saturated and insitu material heterogeneities such as the interconnection
of fractures and sand lenses or layers is unaccounted for. It can be
presumed from the boring logs that more extensive laterally extending
sand or sand and gravel lavers may again appear at 5 to 13 feet below

this 37°-depth.

+ Ground surface seeps heve been identified northeasterly of the site as

.

perched water table discharge zones. None have been identified east or
southeast of MW-6 alchough, as conceptualized in figure &4-5, dischar
could be occurring in this direction also.

[
y Wy

- As described in figur -4 znd on page 5-13, 1,2-dichloroechylene would
have traveled 463 feet Irom an origin near the septic svszam. This
distance is 215 feet downgradient past the (MARC) proper:r boundary z
toward the Manitowoc B municipal well. 1,2-dichloroethviens wac de:ce
in only one of two groundwater sampling rounds from MW-5. Howsver, o
the four VOC compounds dectected in MW-56, 1,2-dichloroethans was daeteczad
and confirmed in both szmpling rounds. The reported valuzs of 0.821 and
0.647 are above the WDIR Adminiscrative Code Chapter NR 140 enforcemen:
stancdzard of 0.5 ug/l. This substance, if presented in th2 calculation o=
figure 5-4, would be estimated to have traveled 466 feet beyond the szne
property boundary, assuming a KOC value of 36 (Fetter, C.W. Applied
Hydrogeology, 1988, page 403). This is a most conservative estimate, as
alternate lower KOC estimations would pradict a greater travel distance
(Groundwater Chericals Desk Reference 1990).

y Ln )
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* MW-232 and MW-6 are each constructed so that their screen bottoms are
approximately 2.7 and 2.3 feet above the underlying aquitzrd top. Of cthe
six VOC compounds of concern, only vinyl chloride (sg. 0.9121) has a
specific gravity of less than one (floater), while 1,2-dichloroechane
(sg. 1.25); 1,2-céichlorocecthvlene (sg. 1.28); 1,l-dichloroechane
(sg. 1.17); ctrichloroezhylene (sg. 1.46); and tetrachloroechylene
(sg. 1.626) are greacer than one (sinkers). These sinking compounds in
proper conditions may go undetected near the aquifer bottom if the well
screen does not also penetrate to the aguifer bottom. This condition czax
also account for sample detection variabilities in addizion to those
attributed to laboratory detection limits as proposed by the consultant.

A summary of the above review comments arrives at one conclusion: An
additional monitoring well nest is required to the east of MW-6. This nest
must be located between 300 and 500 feet downgradient of MW-6. The well nest
must consist of at least a water table observation well and a deep aquifer
piezometer well. Their constructions and aquifers monitored must be similar
to MW-6 and MW-2B. The well nest shall also have a third or intermediary
monitoring level {f such saturated conditions are encountered. The well
screen of the upper and inctermediary aquifer must intercept their respective
aquifer bottoms. The lowes:z level piezometer must be constructed similar to
MW-28 and monitor an aquifer level comparable to the Manitowoc 3 Ranney well.




-3-

tilizing all previously established methods, these wells shall be sampled on
he same date as MW-6. Water level readings only shall be required from all
ther site monitoring wells on the same date. A groundwater map shall be
ompiled which incorporates the new wells with the existing site wells.
eologic cross section A-A shall be redrawn projecting the new wells, MW-6,
nd MW-S inzo it. Parameter analysis shall be from each well of the new well
est and MW-6. 1In addition to in-field water data, a VOC screen which
ncludes 1,2-dichioroethane; 1,2-dichloroechylene; 1,1l-dichloroethane;
richloroethylene; tetrachloroethylene; and vinyl chloride shall be periormec
ttilizing the same laboratory methods anc certified reporting limits not

‘reater than those established previously Zor this project. The actual new
rell locations will require prior approvz. from WDNR before instasllatiorn AT
.east 48-hour notice shall be given to WDNR pricr To each drilling and

sampling event.

final issus identified on page 5-3 indicates that petroleum hycrocarbon
cesidues ars present in soils beneath the (MARC) dry well. The concenctraticr:
{dentified (bezwezan 40-2900 ppm) exceed che WDNR guidance crizteria of 1C proz
(hese contazinassc soils shall be removad and properly disposed oI. 1In-Iia21:Z

readspace anzlysis with an Hnu or OVA is permitted. Several coniirm
vall and ewxcavation bottom samples with ladboratory analysis Zor totz
setroleum hvdrocarbons are required prior to backfilling the hols. & I-Izc
thick clay cap is required over the excavated srea. Prior approval bv ¥
required for the disposal of contaminatec soils. These arrangements can be
made &t your reguest.

All the abowve requirements of this letter are to be completed by vou prior o

November 1, 1990. Please contact me promptly II you desire To arrangs &
telephone conference and/or meecing to implement these remedizl and
investigative actions. I can be reached at (&4lé4) 497-4336.
Sincerely,

3] : . . T s

1.\-@/_'1\4. w o Less

Richard C. Stoll
District Hydrogeologist

RS:cm
cc: Bob Barnum
Bruce Urben
Jim Schedgick
Jeff Haack - GBA
Colonel Boland, Acttn: AFZR-DE-E Lynn McIntosh, Department of the Army,
Headquarters Fort McCoy, Sparta, WI 54656
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Foth & Van Dyke

March 23, 1992 2737 S. Ridge Road
P. O. Box 19012
Green Bay, Wl 54307-9012
414/497-2500
FAX: 414/497-8516

Mr. David Gundlach
Department of the Army
Headquarters Fort McCoy
Attn: AFZR-DE-P
Sparta, WI 54656

Dear Mr. Gundlach:

RE: Remediation Action Inspection, Manitowoc, WI
Project Number HA00021-05

{ INTRODUCTION

i This letter report presents the results of Foth & Yan Dyke’s Remediation Action

. Inspection program in connection with the excavation of the abandoned dry well
located at the Manitowoc Army Reserve Center, Manitowoc. Wisconsin. The dry well
was used to recsive water from a vehicle/equipment wash rack which consists of a
cement pad with a floor drain which leads to the dry well. The wash rack has not
beesn used in several years. but was previously used to service approximately 70
vehicles per year. The site location is shown in Figure 1 which is a section of USGS
Manitowoc 7.5’ topographic map of the area. The site layout is shown in Figure 2.

SCOPE OF WORK

Foth & Van Dyvke personne! performed the following services:
. Observed and documented the excavation of the dry well.

. Collected independent samples to provide quality assurance for the
remediation action.

. Verified the contractor performed work specified by project
specifications.

WORK FUNCTIONS
Consultant: Foth & Van Dyke

Green Bay, WI
Field Personnel: Rebecca J. Koepke

[32-15]91F26.51




Mr. David Gundlach
Department of the Army
March 23, 1992

Page 2

Primary Contractor: Excavation
TJ Environmental Contractors
Mequon, WI
Field Personnel: Joel Jacobson

John Fillbach
Bobby Dondlinger

Sample Collection

Environmental Associates

Mequon, WI

Field Personne!: R. Scott Bartling

The primary contractor excavated the dry well, stockpiled contaminated soil and
debris, provided backfill material, backfilled the excavation, and coordinated disposal
of contaminated soil and debris. Environmental Associates were contracted by the
primary contractor to collect soil samples. Foth & Van Dyke verified the work of the
primary contractor and collected independent samples for quality assurance.

SITE LOCATION AND TOPOGRAPHY

The Manitowoc Army Reserve Center is located on the western shore of Lake
Michigan within Silver Creek Park which is within the southern city limits of
Manitowoc, Wisconsin. The site is located within the SW 1/4, NW 1/4 of Section 3,
T18N, R24E in Manitowoc County, as shown in Figure 1. The site is at an elevation of
650 fect above mean sea level. The site is approximately 1000 feet west of Lake
Michigan and approximately 70 fest above the mean elevation of the lake.

EXCAYATION OF DRY WELL

Excavation of the dry well began on December 2, 1991. The dry well consisted of a
6 x 6 x 6 foot pit with cinder block walls with no floor. The dry well was covered by
a 6 foot x 6 foot x 6 inch block of cement with an access hole in the center. The
cement block was exposed approximately two inches below the ground surface. The
cinder block walls extended from the base of the cement block to a depth of 6 fest
below ground surface.

The center of the dry well contained wood debris, broken cinder blocks, a sediment
pile and a pool of water with an oil like sheen on the surface. The area behind the
cinder blocks was backfilled with a coarse, rounded gravel with sand. The lower four
feet of the cinder blocks were stained black. The upper portion of the cinder blocks
were lightly stained. The drain pipe which originated from the wash rack and
terminated in the dry well entered the well in the southern wall approximately | foot
below ground surface. The drain pipe was iron and the length which was exposed and
removed was intact with no obvious leaks. The end of the remaining pipe was
plugged.

[32-15]91F26.51
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Mr. David Gundlach
Department of the Army
March 23, 1992

Page 3

The cinder blocks were removed and stockpiled separately from the excavated soil.
The gravel backfill exposed behind the cinder blocks was stained a very dark grev.
An odor of petroleum products could be smelled in the pit. Once the gravel backfiil
was removed, staining of the surrounding native soil was evident. The native soil was
a fine to medium grained silty sand. Native soil was excavated until all visually
stained soil had been removed.

The excavation extended vertically to a depth of 10 fest. Groundwater was
encountered at 10 fest. A shesn formed on the groundwater which pooled in a porsion
of the bottom of the eastern half of the sxcavation. The final excavation was

16 feet x 17 feet and 10 feet in depth and 69.53 tons of soil. cement and zinder blocks
were removed and disposed. Excavated soils were stockpiled separateiy from the
cinder blocks and cement block.

After the stained soil had been removed, five soil samples were screened using 2 HNU
photoionizer. The method used followed the jar headspace method described in
Attachment 2, Closure of Underground Stworage Tanks, Chapter ILHR 10. Wisconsin
Administrative Code, Department of Industry. Labor and Humar Relations. A

10.2 eV probe was used with the HNU photoionizer. The HNU calibration gas
consisted of 100 ppm (parts per million) isobutylene in an air matrix. Because the
ambient air temperature was 5-7 degrees Fahrenheit, the HNU was run for 30 minutes
before calibration to allow the instrument to warm up. The HNU was calibrated
beforec and after the headspace readings. Soil samples coilected for headspace analysis
corresponded to the soil sample collected for laboratory analysis. A sample was taken
from each wall, approximately 6 feet below ground surface and one sample from the
center of the floor of the excavation. All HNU readings for the samples were <] ppm
(parts per million).

Stockpiled soil and cinder blocks were stored on the northwest corner of the parking
lot. The soil and blocks were placed on impermeable plastic sheeting and were
covered by impermeable plastic sheeting.

RESULTS OF SOIL ANALYSIS

Soil sample locations collected for laboratory analysis by Foth & Van Dyke and by the
primary contractor are shown in Figure 3. Soil samples were collected approximately
six fect below the ground surface using a backhoe bucket. Field personnel did not
enter the excavation due to instability of the soil. Samples collected by Foth & Van
Dyke were handled in accordance with the Foth & Van Dyke Project Quality Assurance
Plan submitted to the Department of the Army, Headquarters Fort McCoy, in
December, 1991. Each soil sample was tightly packed into a 120 ml glass jar and
stored on ice until arrival at ORTEK, Green Bay, Wisconsin. The five soil samples
were analyzed for diesel range organics (DRO). Twenty-four hour turnaround was
used to expedite the backfilling of the excavation. Laboratory results were received
on December 3, 1991. Results of the laboratory analysis were reported as total
petroleum hydrocarbons (TPH) as diesel and are listed below.

(32-15]91F26.51
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Mr. David Gund!.ch
Department of the Army
March 23, 1992

Page 4
oil Sample Location TPH as Diesel (mg/ko)
SS - West Wall <5.0
SS - East Wall <5.0
SS - South wall <5.0
SS - North wall <5.0
SS - Floor <3.0

TPH = Total Petroleum Hydrocarbons
< = Compound was not detected at the detection limit shown

TPH as diesel was not detected in the five soil samples. Copies of the laboratory
analysis are included as Attachment |.

BACKFILLING OF TPE EXCAVATION

The excavation was backfilled on December 6, 1991 by the primary contractor. Four
to five inches of snow had accumulated in the excavation. The snow was removed
from the pit and the sides and the bottom of the excavation were scraped before
backfilling because the contracted stated that fill material was not to be placed on

frozei substrate.

The excavation was backfilled with sand obtained from the Sheboygan Sand and
Grave! Company, Sheboygan, Wisconsin. The subsoil backfill was free of debris and
gravel larger than three inches. No excavated material was reused as backfill
material. The ¢xcavation was systematically backfilled. The backfill material was
placed in the excavation in six to ten inch layers and then was compacted with the
backhoe bucket. The cxcavatcd area was brought to grade with the surrounding area

of the site.

The seeding of the excavated area was postponed due to the inclement weather.
Seeding has tentatively been scheduled by the primary contractor for the spring of

1992,
DISPOSAL OF PETROLEUM CONTAMINATED SOIL AND BLOCKS

The 69.53 tons of soil, cement and cinder blocks removed from the excavation wcrc
disposed of at Ridgeview Recycling and Disposal Facility on February 14, 1992.

copy of a letter of receipt from Ridgeview Recycling and Disposal Facility is
included in Attachment 2. A copy of the Service Agreement for non-hazardous waste
disposal and the Generator’s Special Waste Profile Sheet are also included in

Attachment 2.

(32-15)91F26.51
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Mr. David Gundlach
Department of the Army
March 23, 1992

Page 5

CONCLUSION

Field observations, headspace analyses, and laboratory data indicate that petroleum
contaminated soil and debris have been removed from the dry well excavation. The
primary contractor completed requirements in the project specifications for
excavation, backfilling, and disposal of contaminated soil from the dry well area.
Seeding of the excavated area has not been completed.

Sincerely,

: Foth & Van Dyke

Rebecca J. Koepke Janis Schallhorn Kesy, C.P.G.
Project Geologist Manager. Environmental Investigations
i RJK:JSK:cac

[32-15)91F26.51




DEPARTMENT OF THE ARMY

- " HEADQUARTERS FORT McCOY
: SPARTA. WISCONSIN 54656-5000

ATTERTION OF

Engineer Plans and
Services Division

Director of Public Works

ATTN: Mr. Michael Halley

City of Manitowoc

P.0O. Box 1597

Manitowoc, Wisconsin 54221-1597

Dear Mr. Halley:

This letter is in reference to vour request IZIcor access to the
wells installed for the groundwater investigation at the Aray
Reserve Center in Manitowoc. The investigations concluded with a
finding that the Army Reserve 1is nct the source of the
contamination.

The Army Reserve will officially abandon and close the wells
on the property owned by the U.S. Government in Manitowoc in
accordance with State regulations. Consultation with the Army
Reserve (84th Division, Mr. Kampe) indicates that there are no
objections to allowing you access to the wells for the purpose of
monitoring the water table prior to the closure of the wells.

The only requirement is that access be conducted during the
normal hours of work on weekdays. The local Army Reserve
Facility Manager (Mr. Steffen, telephone (414) 682-0921) will
retain the keys and will open the wells for your access.

A decision is needed from you regarding the wells installed
by the Army Reserve on the adjacent city park property.
Specifically, a written notice is required from you requesting
transfer of the wells to the city as a substitute for abandoncent
and closure, if this is your preference. Otherwise, action will
also be initiated to close these wells. The local facility
manager will retain the keys to these wells, pending a reply ZIr-cz=
you regarding transfer to the city. You will be glven access <o
these wells under the same terms as the wells on Army Reserve
property, until completion of transfer or closure action.

Kt 0 October 27, 1992 P o
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You may direct your reply and any questions to either Robert
A. Wells at telephone (608) 383-3466 or Lynn McIntosh at
telephone (608) 388-2160 'in the Directorate of Engineering at

Fort McCoy, Wisconsin.

Sincerely,

Marvin W. Westelburg
Lieutenant Colonel, U.S. Army
Director, Directorate of Engineerinc

Copies Furnished:

Cdr, 84th Div., ATTN: Mr. Kanpe, WSSD, Milwaukee, WI
Army Reserve Center, ATTN: Mr. Steffen, 3125 S. 10th St.,
Manitowoc, WI

Off-Post Facilities Division, Fort McCoy

Environmental Management Division, Fort McCoy




1303 S. 8TH STREET - P.O.BOX 1090 + MANITOWOC. W1 54221-1090

CITY OF MANITOWOC

November 23, 1992

Marvin W Westenburg

Lieutenant Colonel U S Army
Director, Diresctorate of Engineering
Department of the Army

Headquarters Fort McCoy

Sparta WI 546356-5¢08

Dear MMr. Westenburg:

MANITOWOC PUBLIC UTILITIES

In reference to your letter dated October 27, 1992 to Mr. Mike
ht

Hawley - Director of Public Works anc
conversation with Ms. Lynn McIntosh,

o
»ia
1~
ctr

at the Army Reserve Center in Manitowoc :to he City at

present will be necessary.

Manitowoc Public Utilities anticipates the monitoring of

water table completed by late spring or early summer 1993.
are, therefore, requesting that abandonment and closure
these wells be conducted after summer 1993.

ML subsequent
anitowoc Public

tilities does not believe that the transfer of wells located
th

the

the
We
of

Thank you for allowing Manitowoc Public Utilities to access
these wells. Should you have any questions, please feel free

to call me at (414) 683-4601.
Sincerely,

; ‘( o ; (s .
nilbst. ECier

Nilaksh Kothari
Water System Manager

NK: jmk




APPENDIX D: ANNUAL CLIMATOLOGICAL SUMMARY, 1973 - 1992
U.S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION




APPENDIX D: ANNUAL CLIMATOLOGICAL SUMMARY, 1973 - 1992
U.S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

ManHowoc Army Reserve Center Final Report
Prefiminary Asessment December 20, 1993




woww? Y] 930 TVWuON [-ITH 2410 430 Tyreow whS At T ﬁ.lnl,!, !
FJIVEL il *
$4V0 WINIO O8IV S DAVE WLV .. ¢, .
SAVG MNIBTIN I N, » _ _
SWNS INILIXI ] ANS ELELTEE] i SWAS TVANNY SINIVLX3 TVNNNY WNS SNV 3W J«:zmml_ill R
2101 6 |2v*Z |L8'E 18°2¢] 6 gv| Tl 2 |8 8 [96 bL69 (L° WO°LY [WL*BE WE'ES ...wp,_
—t
L1101 86°1 b9'¢ 4 g1 | o Te (L (2 111 €821 [9°2 ~|Wh g2 (W2°'L1 |Wo*g2 .wﬂ _m»
[l
0 1 € 0 1 gl |Hs* LI 96" 0 g1 O 0 Ot (et +91 |%g LI} 1 = 6°9¢ L6862 Tten 111 (€L ,_
1 L S 0 o gzfeo0*'t le0°1 22'¢ 0 1 o] 0 L1 (2¢€ +62 (%L 01¢ 8°¢€ 8°%¢ 8°9y 9°'2% (01 leL __
1 1 1 0 0° 22|89°1 Jel° 90°'¢ 0 0 0 c 0Z (Le € |28 byl ¢* =1 1°19 L*'2¢ §°69 140 (€L
0 € 9 0 o LT|96" gz* hy'e 0 0 0 Y £ [€¢ L2 196 1 61 Wo* 1, !nwgr29 |Wg*o® {80 €, |
0 1 ] 0 o’ etiLe’ €8’ LI 0 0 0 € 21 |26 +e1 €6 g 2 WE*TL (KWL*19 ([Wg*Oe [LC €L _
Tltv]e o |o* 8zjen t |26* =lvt'e |0 |0 [0 e |t [¢o |+2t|ze |ee [tz | 9v9s | etwg | wter [o0 e
! ,_ |
€ L/ [ o] o° gZ|2H*2 |99°€E Ly*9 0 4 0 0 € |T€ 1€ (8L BE" 9°'¢ - [WL'0¢ [|WG*0% |Wg* 09 (g0 €L
| .
0 1 11| Ol{¢ 12]€8° 2o 692 0 o1 | O 0 11 (g1 12 169 eT1L §*'2 =) 1I°1s T°¢€¢ J'6% |00 lgy
0 2 h |*y |2 o° h1l29° 1t 80’1 0 [AS IR 0 |[+12]€2 +61 |€g LR 1L €°0€ N 2¢ 9°»n (€0 2.__
0 0 ¢ |*92]|% LAS R4 L XA 61°1 4 8Z] €1} 0O L|e S {1y 6011 [2°2 €°62 T°81 9°Z€ (20 4€¢ .~
0 k¢ 1 1 1| 9° 2Ti{06"° L0° €61 g 1 €Tl O |+6 L +L2 (6% {821 ig°1 Wyge [WB°gl VIDMO.MIAE.AMN._.,
o1 3| o8 3] ov < are FEEEHEERE ‘
3iva i .J(J-(O&» ive 1Yo M 11 ‘NI Bl ‘yvym Al 1] a ’ !
*1vdve 31ve | a3avaeec movs ol dve | coamor | duve [asawen | 80O wows uvan :..u.-”.:. A L BT
LS3AVINS ‘ANvdlQ ‘iuvedo B
$AVA 40 ON 13375 'MONS SAVA 40 HIAWNN * _
{SIHONI NOILVY1idID3ud {(do) SHNLVYHIdWIL ’ ) ..w‘uq ) _
Yo [@ vewon % Q0 % uwnn “V3a3v-vas 2roev (17 0QQ %o11vA212 NISNOISIR OROITNYW 90 110% (v
.o .

i vl
' . ez,

|
M
|

130
o

SR

R

AYYWWAS TTYDI00T0LYWITID TYNNNY

HIBWNN NOI Yy,

Cre W04 2

NOILVULSININGY J(UBNJSONLY BNV JINVII0 TVmdiiIvM
PVIMG d0 LUINRIUVINE S A



T T - ITH “i410 "470 Tvwuon W ] "a3a Tvrwon WA nt CLTN T
1dvmd ;b W
SAv0 wINI0 0%V - DAVO Wl Y L0, _
$Av0 SNITTIVY . 0, H
I e ] I"'L Illﬁ‘ Byt
- SHNS INIHLIXI WNS INIYLIXI SWNS TVNNNY SIWIHLXI TVNNNY KNS SNY 3N TVNNNY e [ T
ol 9 [96°1 |1€° =3B8vy°r2| 1) 26] S% T Jer - U B L7
0 € ¢ |+02| ¢ LYy L |99° €o8* 1€°2 0 1e| @ 0 (+93 |11 2 2% 6111 |€°¢ WH*E2Z [WZ2'22 [W9*we (21 (9L
0 1 L] 0 1 T1)]18° 6% 2|99} 0 Ly 2 0 9102 1T 199 »08 8° 0°‘ge 1°1¢€ 6%y (T1 [%¢
{ .
o) Y| * o 1] 9 [€6° |9 =|1L*1 |0 | 9@ | O O |2 L2 S 8L [%1§  |6*2Z - |W2°BY% [W1°6E IWe'rg [0V (%L |
| :
0 0 L 0 0° 21| ¢€° 00'2 ={10*1 0 4 0 0 €2 |62 g8 (98 9€?2 $°€ ~ (Wo'Ls |WE'Qn |Wo'ge 60 (7L m
1 [4 9 0 o IT1]10°1 (L2 %0°'¢ 0 0 0 1 0€ |84 92 |08 8l 6°1 ~| §¢°L9 6°LS ft*Le |80 _.; _
61° =(wg*z 30 |0 | O W W W WM W W L0 |
1 1 8 0 [V 6 |96°1 |60° =|gl'¢ 0 0 0 Q 1T 2y 12 (28 611 €2 - | 919 s 1g 1°2L 190 |7¢L
1 € 9 12{o00°t jeL 96°€ (o] € 0 0 L |ee 22 |6L LOY 2°2 - |W9°1g T*2% |W1°'le (g0 (vL
1 1 9 | *41| UL #lige°1 (g1* £8°2 0 tyo |0 g8 (12 82 |08 %09 LN WE° %y |WO"gE 0*ng |90 (9L
0 0 [ €8 g2 2¢’ 29 =}9e*1 1 $2| € 0 w22 -] E |%9 ¢e0l |1° h*le T*42 9°8€ [€0 vL
0 1 9 |*+g | 5T 22| 96" UL €9°1 € 92Z) L1| O Lo|2 =|+82 |g% 2¢21 (€2 = [WE°*02 WOl (W0*s2 [0 o2
01 1 ¢ [*¢1] ¢ L2|19° 64" 922 L 1e| 61| O CLIET =] 0€ |9% Yoeel Jg° =1 6°61 | 0°gl ! r°9Z [10 lo¢
| T’;mﬁo.. H KT wia20 00 5| o2t 5o 5|08 %
7 Jiveo 103 JA(J.(Ob- AvO TYHNON ‘M ‘N ‘Xvm ‘xym Tvregte
“ivIwe 3ive | oasvaese mous Ivios 1ve | smamor | diva |asaemiw | SANO mous wvam 1”_.”__: xn...wu.:. orn | e
1821vdee | ‘awvedo “1uva20
SAVQO 40 ON 13378 'MONS SAVa 40 HIAWNN
r {S$aAHOM) NOILY11d1O3dd {d0) SIHNLYHIIWIAL .wl.r,(,o
s 19 L8 vwon n Q0 H& ‘tun "11A21-v38 3r08Y '1 0QQ %011 74373 NISNGISIM JOMOLTNVW 90 haomulb!\:. ’
. ] . o "HIEANNAN NO11 v S
L

AHYWWNS TYIID0T0LYWITD TYNNNY NOTLVELSININGY 21U3NJSORLY ONY u_xo"m“ _..u“.ﬁwn *
I2UIMED 40 ININLEVIIS SN




AYYWNNS TYDI90T10LVWID TIVANNY

voun T e N T B 7T B T T T = e

.

T T I e et - e

— SANs ININLIX3 [ WNS ELEPIVE] SWNS TYNNNV SINAULXS IVANNY WNS SNV3W WNNNY ._
6 | 12 8 _|ov*y ogey L:.: 1 w9 1€ 12 st -)s lve loees [1°  We'sy We'9E Wi'ge | ™ky |
0|2 *LlZ (6 oz [09* d21° 09°1 H 2 (62|61 |0 |8t =l1ovl jgg [8€21 [2* =~ |6°92 |1°91 |o0'ce k1 k¢
T | e ot Lee 42 [00°T J1g'Y [99°¢ | O § |0 W § oL oL p* 21y | 6°2€ |8°'6y fl1 k¢
o|lo |t o |o* YT|9T*  |Te*T=lot* o fv {0 |0 |Oejez |erjee oy B We'ls Wo'th MWz'zg fou 6L
oo | w o |or 11{te* |e6't =jzo*t [0 |o |o [o |¢zlve € 08 122 €€ = Wo'ls We'Ly We'le 160 oy
€| 9| & o |o* 82 0%y [TL*'9 Jeb*s |0 [O [0 |1 | L |6% v o6 o1 1 Tn.oo Hotes MWe'sL 10 kL
LS I o |o° 01|08°2 |4b* Lvy*g o (0 [o |2 [2t]ew zZz b6 (1 0°2 0°2L | L°19 |e€*ze [o e
1] 2] o |o* Tt(ge’t Jov* ge‘e o o lo |o |a lgv €z e 1L 6° 0'¢9 | €°6E | 9°wL PO 6L
2|z | ¢ o |o° og|z9°t |21t f9s'¢ o [T |0 [0 | 2t]ze 0z [g8 622 [v°v  MWz'es MO'Ly Me'ee |50 [gu
o 1|9 0° ezleL* |19* =02 |0 |9t|2 |o | U [sx 62199 |08L [€°6 - | @'8E | ¥°0E | 1Ly 1O ot
Tt a j*et1le zz ot t |t 69*2 |0 lez|lotjo |6 |t 0z 9% |LgIl [8'€ ~ Wg'r12 Me'el MWi'ge ﬁo L
0} 2| ¢ | LTje |g*Or | w2|eL* |ef* LT 3 6 [ 82910 |6 (6T =) T2 ]t 66TL |9 = WO*Z2Z WI'H1 Me's2 |20 jou
0 1 | & sz oL l2f° a5°T | o [ 62)91]0 [€e1]e =] 01 Fw‘ LOEY le°2 £°22 ML*®1 ME°Qf |10 jcu |
po-1 [ o5 3[ 0r 2 e o0 5] oxesfote s 003
SAv(d 40 ON 13378 ‘MONS SAVA JO HIBWNN .

{SIHONI) NOILY i 'd'D3Yd ( do) SAUNIVHIIWIL I-Fy.,m,,»cc
B IR C TR ey T R Ty SaniTvae aoev 17 099 wotivaita NISNG3STH JOMODITNVR 90 [10g (v
A e

‘HIBNNN NOILVY LS

Cre MIG4 N
NOILIVMISININGY J1NIHISORLY ONY I INVIO0 TVHOILVN
Nuarmed e

LHARLUVNE ‘s°n




[TITH 4210 ‘43a TYruoN ITH T I IVRWON Wne LI 1Y) D
IIVEL . dae
Sav0 @410 08y DivQ wdidv .
SAVO DMISEMN ., 0 L A -
R i 1 —
SHns AWILLX3I | WNS FEDINE] SANS TVNNNY SINIULX3 AVNNNY WS SNY3IW VNNNY |
§ 81 2| w2 L1202 |6€°2 -Ho2‘g2| 62| t1Lf 69| e1|+2V|{61 =| L |L6 2118 |B°T «[WO*'Yy [HO'HE |AD'sg ........rOImL
0 0 1| *97 L L'y 9 | 6&l* 20°T =[qn? 2 el 221 O [+62|6T1 = &1(0% 0861 {E€°TTl~{WE'ELl (WE®H KE®€2 (2l]oL
0 0 2| *02 2 0'¢ Lej oz 18°1 =] ne- € 92! L 0 62|L =1 2 |Ls 9601 L°L ~| g°62 c.\..m J'ae |11]eL
(o] 2 L 0 1l g | EL 21 - §6°1 0 6 0 J B2l ez 2116l €9 1°9 =JHO*'gy |W3'QE [wWe'es |lT|oL
0 0 Z 0 e T 1 0% 822 =y 2L 0 2 ] 1 |+8¢2}2¢ L |26 1461 6° <“[WC'09 |wE*Ry (WE'T1L |83 9L
0 0 4 (o] o 82| »y* 10°2 = 9L’ 0 (o] 0 Y IANNE L2196 GE 1'T =|WE*29 [n9°GE |WO*CE |80 (9L
[4 € ¢ 0 Qe 82| 202 | »8°* L' 0 0 0 1 €1,0¢ LAS N € L1 LT 0*59 9'eg |LO oL
0 1 € o] o* h1| €&° 98°1 =|0n*1 0 0 0 [4 Z | g% +Q92| 28 41 9°*¢ L*L9 0°9¢ 9°6L |90 (9L
1 € ] 0 1 9t 001 | TL® CG°€E 0 9 0 g j+2110¢ 02086 26€ L*1 = t°2¢ 141y 0*°¢9 |¢O0 oL
0 € ot 0 g w2 oL €9° €E’E 0 gl] 9 9 21l el ¢lioL 209 9 LYY 6°9¢ ®°'%g |90 9L
4 ] L] +0% L b | gE°T | 4LO°E go°'¢g 0 T4 ] 0 9 |9 LX AR L) QLS 61 2'€E¢ 9°y2 L*1y Jeg0|oL
o 2| €] €| 2 12 gL Lo 281 vy | 82 L} 9 2 |21 =|+gZ|@% [HOTY |1*0 |WL*92 [w6e°*8T |wov*yve |20|ae
0] O *1g 12 12| 9¢° 89°* g6°1 F 01| 1€{ €2| O 8 (61U = 2 |LE QG [L*h ~|WE'Gl [wE'C h2°427 1016
rno._m o 2l ov 2 .:.:« . 00 5l o28:lo2t 5006
A\ . .
e ...«.u.!. wiel v n:..wueﬂo ..ﬂw....c... wiol R Rt e B 1ve | coamo1 | 2uvo |ueausin | SANE .ﬂw..h.. wen !...d..ﬂ_: :nq“u.(: o | e
S 1vive | ‘1wvare ‘suvd30
SAvQ 40 ON 13315 'MONS SAVQ 40 ¥3I8NNN
{$3HONI) NOILVY LIdID3¥Hd {"do) SAUNLVHIANIAL o !W» (nw
1% L8 :omor w YO 9% 1 VIAIV-VIS 3A0eY (14 DDY NOILYADNR NISNIISIN SORDITRY R 0 Ve 1Y

.!.. w 8«.::..0:‘0
WBLND oF(S-..u ; I

AYVWRAS TYDI190T10LYWITD TIVANNY

‘HIAWNN NOILVYLS

Cr8 MuG4 2N

NOILVUISININGY J1UINJSORLY GNY OINYII0 TYNOILYN

JONINACY 40 SNIMINVIIO $'n




XV LV ewon w QU Y vy “11A37-v2¢ 2408y ‘14 1109 NOTLYATTY NTENTIS T~

[ . ¢

T1aVIIVAY

’

[~ [TIT] “3210 420 IVMUON . ITI Y] 430 IVNVON WA S WS _ CLT m
IIVVL ¢ b
S4v0 WINI0 OEYY  DUVD MILAV 4, ¢,
SivO SNISEIN ¢, n L] -

[ Snns SWIULIX3 | WNS | IW381X3 “SWNS TVANRY SINAYLXS IVANNY Wis SNVIN AVNNNY
3 *2 |6 6 |e8'Y |G2°1 |b0*e2| ve| 6oV 29| 6 | T 8T &) L |86 [LT4L [6* ~|WE'Gh [WG'GE [Wn'sg |™ Le |
0 4 L |*6 |9 oz|e8* 68° Le*e [ 9e) 21] O 11|01 =] 871 [1¢ 0921 (L°1T = {Wo*€2 [WO'eT IWg*ce et ed
0 1 B |+62(9 1 1L8° 69 Yg2 1 61| ¥ 0 92 )0 € €9 LO8 8* u'de 0'62 s've T\ lLe
0 0 € 0 0 T |ee® 96 = |T1°1 o |9 }]0 0 | €Y L2 v L9 |9LY 6°1 = [Wz ga |WO'O0w lumenre 1.1 |ee
1 4 [ 0 ' w2|2e't |et* On*e 0 0 0 0 [*¢T |g» Y &L 121 1 (VR £ LN ¥ 949 o™ [ee
0 2 [ 0 0* BZleL’ 69° 9y°€ 0 0 0 0 8l |ge 8 [8g 11 9ty = WO 49 Yrag [WO'sl BL 2t
1 4 g (o] 0° L |61°1 |9%° allge? 0 0 0] $ 1€ |€y +61 |86 8 8 8°'0L LN 11 208 L0 |Le
0 4 [} 0 v R4 LM €2 =|1t1'¢ 0 0 U g 6 (L€ Y |98 6€1 0*2 ~{ 1*29 ¢ 1¢ 9*ey GGk
0 1 [4 0 Q* TE(LE"® g9°1 «61°1 0 e 0 0 6 |0¢ €1 |68 €91 8'Q 9°09 20y RSO (A VAP
o] $€° =j09¢g*2 o] e1| o 0 |*+L |81 11 [ee L1 2+ 92 L9y 0'ge €'cs |v et
1 11 6 81| ¢ (VAR b [ZO0°*Y 12¢'¢ 61°¢ 0 ¢ | 0 Q 1 {01 62 129 0g8 09 tE'LE €'h2 [P [ AN TS
0 0 € |+8 |e §°1 gz|ey 0E* =~|6g° ) L2 1| O [*L |8 | O1 (@Y gLIl |U° L2 €'n1 TUTE e |
0 0 € |*1gl6 €1t Ol |»1" 89° «|b¢g* 02y lg| el ¢ QU |BY =] %2 |e€ Q181 [8'€l~{ 9 A AN IR
8,?..2. H w1420 00 3| oW | T|008% T 1 [
1Yo 183 Nva Ava IvHNoN ‘NN ‘HiN ‘EY™ ‘yym ’

vioL Tvwvon LLLILIL LLETE . .
ﬁ ALl Jiva | 93AwIeeO NOoMs wi04 2iva | 103m01 ] 2iva | seanein -.uﬂnuo nous YN e .o o .._
be — = 3 e " 1031vINe tluvdda ‘1¥Y430

SAvO 40 ON 13395 ‘MONS SAVO 40 Y3IBAWNN | |
{SIHONI) NOILVLidID3ANd ( do) SSUNLVHIIWNI L 1Tiu» <.~ .. _

‘HIBANN NOLL WV 5

P96 MO DT

JOUINN0Y 40: INININVID

>Qo U l~l mm m AYYWHNS TYDI00T10LYWITD TYNNNY NOILYUIZININOY 21WINSORLY UNY 31NVIID TYNDI L N

R




o 'LITH BT 410 TYuON [ZITE YI) 410 1:5..4 WA Y LU G Y e | |
IPITTRNNN | !
$4v0 81410 08y Tiva Wdigv .. ., m |
$av0 IS o, h ] d - _ m
S . snns T 3A3bix3] Ans INILLX3 SWNS TVNNNV SINILLXT TVNANNY WS -iwﬂﬂﬂmﬂ‘l@lmz«‘ s ,ﬂhhw
11 12! %9 § |0%°2 |62°9 380°9€] %1) LS gL qlle =] L €6 |€6Lh 61 = |HE*WY |WG°vE |WI'9¢ | T 18L
1 1 L 1€] %1 Oglve*T |1yt §6°2 3 € 1e| ¢1] O oljg =] 92lee Yg€l 0%y ~| 1°12 6°21 2'62 (el |ayL
1 4 L Ly{ot*tr (€e* : L 0 02| ¢ 0 ot |¢ € (el B¢e €* = 6°9¢ 9°e2 2'¢y |11 |8L
1 1 ¢ 0 (R § (y21 |ve* te? 0 ] 0 0 LZ o€ 12 (6L bLY Q'Y = §°6% 6°6€ 0°s¢ (O 8L
2 € 8 (o] o Byl 0€*2 |6€°2 0%°g 0 (¢ 0 1 8¢ |6€ 0t (16 6L r AL ] 1*°¢9 -t 14 gL |60 (8L
o] (o] ] o] 0°* CAAI A A 9€°T ={1v°1 0 0 0 (o] y |&% 8 |68 8 T'T = |WE*BY [WO°BE [WO*BL (80 (84
1 € e o] o°* T 4Ot oo..d 1 0 0 0 1 [+0€E (LY 61 |€6 9 '€ ~|WE*99 |WE'9S 9'9L |LO 8L
2 %[ 8 o |o° gy(22°y |eL%t (2t*s (O [ O | O yl|o¥ WoJ02Y  JL*T = |WY*29 |Wl'0§ |WO*&L |90 (8¢
4 14 Y ] o €110%*2 |89°%2 2e’s 0 2 0 0 T [L2 61 (68 282 g2 WE*9¢ [WE°vy (W1°g9 |60 (8¢
0 € 8 o] 1 9 |06&° y2°'1 ¥6°€ 0 €1 o o] 9162 +82 199 999 SOT = |WO*Zy |W9°2€ |WO°Z€ (%0 8L
0 0 1 ({+8 |9 0*1 yr|62° L9*1 ~{t¢* 4 L2i L. | 0 |+g |O 62 168 g@01 (g°*'Y =] 8°62 1°02 §°6€ €0 (8L
0 o 1 2| O0T* Q18° =~1¥€° 3 € 82| g2| o € € =|*¥1 (g€ 0gel |1%9 =| g*91 ‘L 9°¢Z |20 (8L
1 1 9 |+1€( 97 9zi01°1 [28° 60°2 9 1€ 92| O 0€E(9 = L [ 1ebl [6°€ = [WL*9T [WL'L WL*s2 (10 (8¢
mm_u o8 3| o1 3 ez 00 5] ot slote | 08 3 —
uva | an — avo Tvnwon i | ocwn | e | cpen Twrwon
“ivawe v | azavaseo nows wiol Bve | 193m01 | 2uve {ieamen [ Siv0 mous nvan :n.“_uﬂ,: )H..U.“.; o | e
— 103ivIwe ‘L¥vdd0 EALE]
SAVQ 40 ON 13375 'MONS SAVQA JO H3AWNN ]
(SAHOMI) NOIlvlildID3¥d { 4o} SBYNLYYIALDNIL T w_bm'
« 1§ I3 e w 90 §¥ “VIAIVvEe Incey ud 09T wo11vAI 1l NIINOJIS IR JORULINVH 90 NﬂLﬂ..N.#:,
. e

AYYWANS TYIID0T0LYWITD TYNNNY

SHIEWNN NOILV LS

Creg W04 0N
NOYLYULSININGY DIWINJSORLY ONY DINVIIL TYNOILVN
JIUINNOY 40 INIMLUVIG ‘$°n




TUoTTTm o T '’ITH DY) 430 AT ITH 4410 410 Tvwuon e CLT R B N
1IVEL - ke
$4v0 w0 08 vy DEYQ WAV L., .,
B o I|ﬂ’-(° SmigEtry . N, : . N - ‘—l"‘|| N o
SWNS IWINLX3 | ANS EERTEE] SWNS TVNNNY SAWIHLIXT 1VIINNY WNS SNV3IW TVOANNY T
§ | nz| &9 v jogey |19 9082 | 92| 1S 69| 2 | T l4T - [+8 |06 (6808 [h°2 - WhEh HZehi NG°¢S |™ps
0 | S S he |(6L* L1 S9°1 I s2 | 9 9] LT |2 =~ |¢ST )2S LS0T ] L*0¢ 5§22 6° 3¢ W— P L
0 0 S 4] 1 1285 £8° 2e°1 0 12 4 Q 11 et g1 109 6 h8 % * - MHf*9¢ rs.mm Ho*sn 1 )
0 £ 9 0 1 2z |og"* 8h* §6°2 0 L o] a hl (92 12 9L LTS peg - 1*°6h 6° 9% £°06 t« L
0 0 1 0 o £T (91 §8°2 - |9T1° 0 o] 0 0 61 |19¢ +92 £ 8 h & I L*29 t*1s Z°nl KO pt
{ 2 L 0 o* h|LO*T gh* st 0 0 0 1 ST |9n L 06 8 2 £*2 - KRi°*Lo 289 WO®* 9L TP )
0 0 S 0 o° S2 68" LS°T - (9h°1 1] 0 0] 0 ([+81 [6n ST |68 %1 9 ¢ - h*89 L*8S 108 KO Pt
0 £ L o} o° 62inL" 61° -(st°*t 0 0 0 { +G2 [Th 91 j06 127 b1 - 1229 S°0S§ 6°¢L NIRRT
0 2 9 0 a* +61189° oL* -|h1*2 0 2 0 0 S 0t + 1€ 8L hZh gz - We*ls KH8°1h Tm.._o Y
a 2 L 2 |2 A LT o] Y 00°*¢ 0 £1 0 0 S £ SZ L9 k9L Lt - h'ef 6°0¢ 9° L4 b ﬁ.r
1Y £ L o*'tL og |s2°1 §9°2 £9°h 0 he | S Q mn og 1S 901 9 ° - WLtog h1°§2 28y b 0 fs
0 4 S 12|LS rvjoe: {8 86°1 ot 8¢ 120 9 97 - hZ [On Bhhl hey ~ | 2°¢1 2°h 122 2 L
S N 8 |0f ih heZ |0f°1 06°1 LU g St 1< g 0 11 .hlm - |+82 {1¢ 60LT LIMEOR 8°6 22 ROERI Y
potaf 08 cf 01t g nid20 60 5| oW o2 ] o063 R :
3:v0 i u«...qo;. Avo AvrwoN ‘i LI v e AL T 1]
ﬁ T1viwe nva | aravaseo rous Tvi0s 1iva | 182m00 | 2uva [ asaneim §4va nous wan manian Maihdal T I
PR S 182ivave ‘suvdaa —_— 12w 20 i wv4d0 v nvn
SAVQO 30 ON 1337 MONS SAVA 40 H3IBWNN
{S3HONI} NOILVYLiIdID3ud { 40) SIHNLIVUIANITL o w,M.»MOI
« th U8 ey w90 wh i sy na G0, ouvain NTSNOISTA 50ROTTINVA §3 1156 Un "
o S m . - \/< HIBWON NOILV IS
o«(n!n.uam. o on l~l mm m s §Y96 MUO4 DN
" AYYWWANS TYDIO00T0LYWITTD TVNNNY NOVIVULEININEY O TRINERONLY ’“.w““" M auno_.”ﬁ




Bhh

1€

LA A

6L1

0s

ze

agd

[}

' ]

(vL-81)  ST5-LE WHOJ YVON .

UEANED DILVHITO TVNOLLYN
AN Viva J&hz-%c IANT

AYYWWAS TVIL00TI0LYWITD TYNNNY

NOIIVEIZINIRGY J1WINGS
FININROY 40 INIMIUVGIO "$°n

- - wowu? 1410 N IvmuoN ["-IT1] YL 430 T AT T AL “rg
IdvwL - uda,
$4v0 w10 08 Y DIVO NDL Y . b,
$av0 AMISEIN 9% - |
swns T T3INIEIXI ] WAS IWIHLIX3 SWNS IVANNY SIWITLX3 TVNNNY WNS SNYIW WANNY |
9 14 04 8| 9h°1 | 08°2 (36S°0%[ 2% LS[T &9 & T8 - L {26 £8S.L |97 -/ HZ°Sh [HI®9f [ WE*hS
0 1 L £°91 2| sl g8 9£°2 £ 62| 91 O s2l L - 9 | Sw 6521 |0°1 -] 1°n¢ 891 helg
0 1 S 0 1 £T7 89° 09°* - 8§°1 0 2zl © o] 11 12 £ 109 2g 8 T HE®LE £°0f | W2°hh
1 ¢ L] o] o hY £€£°T | 80° §1*2 (3 0O 6 v} 0 62| he 8 | 1L 188 0°S -| 1°9h g*8¢g 1°ng
T £ 01 0 o* 27 OT°T | 6L° 08°¢ 0 a] 0 0] 92| 6% S | hB 95T S Hh*T19 |HB"1S 6°01L
4 h 11 0 0° 0d 9n°*1 | §9°2 2§8°S 0 0 0 0 91t 29 T |88 9 S H6°69 [Wé°*09 1wWE°SL
0 4 9 0 o°* 04 29° 6E°* | h9°2 0 0 0 £ T |18 911 26 h h* Hh*OL L*6S |WD*TH
Z h L 0 o° 83 £h°T ) 89°1 20°S 0 8] 0 o] 01| S¢ 92| 68 801 £°1 -y 8°*29 h*0S 2°5¢
0 1 L} Q I og 16° 0g* - w0°*2 0 1 0 o] 6 | 2% h L8 9hne 8°¢ 9°LS £°9hn 6°69
/] 2 8 o0°9 8] &8° ©s° £2°'¢ 0 et o 1 91} 62 22| 06 188 21 HE°*Sh [HWB*hE | HEB®GS
0 1 L} £4 0s* £0°T o gé6° 0 Ly 1 0 L2 12| 6h SETT [ 1°*'¢ -] 2°82 0*0¢2 LU
0 0 1 s| Tt gL 4 9¢° 4 B2 112 O 62/ ¢ -| 02| 0n TIEY [T -] 9°61 £ 11 LeL2
0] 1 £ 0°h 91 9§° DT* - L1°Y L 62| 61 O 6 (8 =~ TI|8h hggl I+ -] t1°0¢2 D¢V 21
portef o8t 2f ot g w1420 v 00 5] c¥lotE 5] 008 3 R
Hive mn IviolL Ava TYMWON “Hive LI ‘xyn tavne TvriuOn i
“iviue 3iva | 02avaseo nous il 1va | s63m0r | 2ive {awamsin | $AYO nowy nyan nn mon v
NS S 1931vINe c1uvé0 — 3us30 ivesr0 nYn i
SAva 40 ON 1337S 'MONS SAVQ JO UIBNWNN
{S3AHONI) NOILVY 1idID3d¥d { do) mwczhxxzw!r_t.m._ T T
Th L9 swon w90  hh tin “Ya21-vas ascev 'is 099 NOLIVAIYD T NYSNOSSTH TUTTTTTTTTUTOORDIINYK T %0 L

o
2l 0w
11|08
pDT|08
60|08
80! 08
{U| 08
30|08
stiog
LI ReT]
£0{ 0w
20| 0%
tof o
i
o] o
|
| Jivey,
0S ¢ h

CUICWNIN NGy

COrg MUGY QIw
LY ONY JINYII0 TYNOLLVN




- ITT Tine ‘410 Tvrnon wwl it RI0 Tvmuon whY Ahe T
Iver !
$4v0 #3410 OV JivO WiV ., v .,
Siva MisEin L e -
SO — — S
T ewmns -.Mﬁuvmwmw —wns ELETTRE] SIS TVANNY TSNIULINI TVANNY AN§ SNY 3N TVANNY .
19 [ ] 0z LS 0 [$2°2 |28°1L TI°SE] 21| 4w}l 1S T |21 -1 L |26 BLZL |T° <~ |WL°Sh IH9°9f [W6°hS ...:_—w._
0 o] o] T°§ T | nd* ge* -}{99° 1 ogl st| o 1Z|o T (t» 9L2Y |2° -} &°'h2Z $°91 g£°58 jetr|ve
o 0  { £ 1] Q° " LY i16° =|ot°t 0 9| 1 0 [+£2]s1 T /g9 S9L 1°2 £r6f 6°0¢ 9°c0 1Y —.‘_
[} | { £ 'y 0 L et 20T |ttt | A o 9 4] 0 LY ARZ4 1829 hl s 1°S = |XD*9hn 288 |W8°: S (UT |18
[ ] | { £ ] 0 o° 0g| 60° |22°T £L°h 0 0 0 0 t2|Lg 11(9¢ 9Lt 0°1 =-| 6°8&S 9°0s 1°¢9 |60 T8
Lt £ L] ot 0 o° L 182°2 16N 99t 0 o 0 0O |+81]8n +$1 |8 f1 6* =~ §°*8B9 2°09 L*9L |80 ._wp
est 0 £ $ 0 o° sZjoL° 89 ~|Nf°C o ] 0 b 62|6n 8 126 st 9* -1 h*69 0°8S 8°6L |LO (18
£ | { £ é 0 [1 g 9T 99°1 |69°1 £0°s o o o} D jefC|SH S |88 £9 z* WE®hY |WE*2S 2°9L |90 (1@
L] 0 a 4 0 o° nZj0g" ng*Z -(09° 0 9 0 0 9 (L2 62 |he 99¢%¢ 6° - |H6*2S Z*'Th [H9*n9 |S0 |18
0 T S o1 0 0° 6t/ 08°1 {en°g el*9 0 L 0 0 stlee LARF Y nes 1 £°an 6°S§ L*hS |h3 (18
0 0 o £ 0 9 |9Z° 62°% ~|69° 0 82| 2 0 £ |0t 62|09 nZé6 L'g 0°*ssg 6°5¢ 0*wn {§0 113
0 ] 4 L §°6 LT[ Z0°Y |91 L2 L] £2| 211 © £ {6 -jerLri2s 911y j2+2 802 1 Rl B £t |20 |14
0 0 0 9° +L2[£0° 12*'1 -j90° L £ 12! O h |21 =] 92 |2n hEWT [L°*T -] S°81 9°01 £°92 |10 |19
o5 2| o1 2 wie3a REEREEEEE B
1Hva (4] J.-(Jhio-— AY¥O TYrewon Mive L] il i, Yrruon
Avivs 2ivo | Gaavaseo o wios 1va | 1601 | aive [asaumin | 6AYO rous nrIn nnninn rneiavn | on | e
b e 1931V3u *1wvéla Nw | . yvara nvan e
SAVQ 40 ON 13378 'MONS SAVA 40 H¥3IBWNH
) ({S3IHONI) NOIAV LidIDAYd ( da) SAUNLVHIWIL T u‘» dm }
aas I8 1T owen W 90 B8 an 3A20-vie ascey is DY NOVLvADYD NISNOISIN JORDIINVYR 90 L10S %
- . o

(vi-41)  STE-LZ WHO4 VVON
VELNEO JLLVIWIIO TVNOLLYN
. SOIAVES VAVOY

AYYWWAS TTYDI00T0LYWITD TYNANNY

SHIAWNN NOIL VY LS

Y96 R¥O4 2O
NOILYUISINIRGY 314INISORLY ONV D INVID0 TYNOIIYN

BIUINMEY 40 INIMINVA3E S




“EMinOn SOOI D6) "MINOM $NO1AJYG bOJ WIDL $IONIINT A ‘vive
OnIg) Q3NN 30 (N NOTLVI L) ud ONISSIN WIIN SHINOM MONS OJ41w30
MM Ave MOLIVLIGIddNd  LNOOKY Y

vl & K3 CWIVO WY MM Suyiddav

OCOMISSIM 36V $1Y0 Jwow WO O
‘vivg ONISSIN Wy 41 DOW  Suviddy il Ovr ‘pnissiu
iSIVVA QIivmiLs] SNIVINGD Vi) THIMOM DML DNIMNO $3iv0 v $iv0 O wve $33Y ND vinD
MWL WM WO A WiNOM G21800CCY € $NOMAJYd JuCW W0 O O 0IWuNId0 AMINCH HIIM SUvdadv ‘viv0 OMISSiw w

€ 0" £y [+024W0C M0 LYK 891 1 011 ] o999 12 ES4 LS i NVCMoZ- ONywjNr [ ¥ L99¢ [ Y e 0°s¢ 97 ¢ vy
[+] ' I3 M o 4 $8"’ $9° [ 4 ] TZ i 6 [+} st 9 $2 [ R] 0 vZoi 9 9 (IR N 4 L2 X 4 o'et 2t fea
[+] 2 ? sCt 110 10° o1t 06" ¥e't [ 3 2 4 0 [} € o} (X4 i [] §s 0 v9e € 1- [ 4 €6 STy 16 128
\ ' t 0 e st j ety jor’ tv'2 o s [ 0 (9 2 B ¥ e et 0 cry 9. $°0s £ 2y L'8s 1 ke
Q ' $ [+] [ ' X9 syt 916" 1 0 o. [} 0 9 Mt s LN LB} €0t vez- $°05% €t°0% °99 28
i ’ 9 o [+} ’ €0y (e 't o ] 0 ' b2 | oy (4 e 01 iy 9°L%- 19099 2°'9%¢ yee o Jzoe
o] 4 9 [+ 0" [ N} [ I [ 3 2 e9'2 1} o 0 0 0 4 Hor XY ] $Ct (W] [ 4 I °09 L°8S 8°6¢ & e
Q i 9 0 o 1 X4 [ B LI S I €02 0 0 0 [+] 4 [ N4 4 ve 1] 18t (I 0°6$¢ €y $°01¢ 3 jca
) 4 ’ o [} I£4 89 [ A s ¢ [} 0 [+} o (X4 te [} [*X] J re2 [ 4 L°9¢ r 9% 6$°99% 5 4
] ' $ 4 4 | 3 4 3 (N 89’ - to'e ] o [N 4 0 [N / $ [ 24 (3 0 e vL- | L0 [ S ¥ 4 0°Zs v e
-] ] b 0 M 9 4 [ 3 2 §8°1 i [ X4 ] ] ] WO 1e Hes 0 €601 | 3 e°0¢ [ I & 4 c'et K 4]
(] Q { s X 1 1 [ X4 % - [ X4 Lt |82} s 0 9 ri- 02 cr 0 ot t - t'oe (N} 6°62 R Jee
] i ] t2 | 0c MO @ I 0s%° [ X 86"\ i [N ¢ ot 0 0t 8L - ' Gy [} [ B 2'e- 0° 21 [ [ ¥ 4 ' (4]
suiletriore "a0] T ivg Tasom o FyafL 1P 5100 G quva | 1s0n | 3ivo {isamim] save $1v0 | awow wuinin | wutoew §ou | w

uvo | xew Wil | 31vQ | 01ANISEe0 L-T'Y] ™0t Niw | ot b oxvm | oxwvm 3930 | e WoM 4 Ny oy NN
- oV ISUYIND | “iwved0 ‘ ONIT00Y | ONILY | “tyvdia
SivQ 40 "ON| 13315 °‘MONS SAvQa 40 ¥38WNN

(S3HINI) NOILYLIdID34Hd (4,) JHUNLIYHIAWIL 31vd

LY L3 "GNGT NY vy iyl T3A37 ¥3S 3A08Y ‘14 ©99 NOTIvA3T3 NISNOISIN dJoN0LiNvK t10890¢e

NOTIVII41LNIOl NDILVLS
311 14

YNIXUYI HINCN ' 3VTIAINSY

20033 viva ST AUYHWNS TYIT0T0LYWI T TUNNNY OLISINILGY Siudgure ehe 310 w01

J34INN0I) 40 IN3WIMVEYD "S°n

o > e A




‘SHINOW SNOLADMG D) MINOW SNOI4 Jug w04 W01 $I0N NI A
ONIWNG OWUNII0 11 NOLIVEEdldDng
JONIINT  wd NOLIVIIMIING  1NOWY ¥ v

vivg
DNISS e MIIm ShteOu  wOW3: 0341030
LY L S L L JUTE L ) ¥
L ONISSIn  Duv S1vC  duwOe w0 O

‘Vive ONISS W WO WO Suvieev il v COMISS (M

(S13NWA 0Jivmlis] SNIVINGD WIOI HINON D4 OMIWND $)i1v0 v Siv0 01 wwe) $3)) ND® vivO
NIVA WS VO ABNOW GDISAOV @ SNO1AJYG WO ¥0 DO MO 0Juw3d0 - IMINOM 41 IR Suvleav  ¥IVO DNISS e w
v [oz]es | uviue fca | wne] sz i u woe 52 o1 [ evd es | vi | oad te- [aad i o W " . st I
I S - S
0 G L 82l t MO ¢ [y} eC” [ X "o | [§] it 2 | O [ X4 1e- [ v 0 1661 [T B A} [+ ¢ 12 |2 e
0 g ° g J 0z | 2o’ e ¢ ¢ |o 9| 0 0t | L |o¢ 65 0 8¢t o ¢ & B¢ 8 ¢ 6 5y [y e
o ' v o |o INELE (- te v |o ¢ |o |o [ot]ee t " 1 ey 9 6 0% T zZ 8% Jou Jco
0 4 I3 0 [/ v X 4 (4% L9 - [ 44 4 0 [} 0 2 (¥4 9¢ 01 L e [ 691 9 S 19 Y 1$ 9 iy o e
' 3 ’ 0 0o’ oc |2z 1| ¢v- ve'2 | o0 0 0 ’ 21 juse 6t [Wre e vi e & 1y ¢ 09 S 28 |8 jco
' € $ 0 o oz | &i' v |2 - te' 2|0 o 0 v 9 v vi | s 202 [ 8 ¢ AN 0 (9 6 te [t lee
\ [} 4 [} 0’ (%4 82 1 [ [ [} o 0 \ 9 €y 92 | &b (Y] 29 [ L] (s 9 9y 9 Jca
' ’ ¢ 0 0" [N BN U B Y vo'v | o ’ 0 0 ¢+ | o¢ 2 ’e I T 0 I s Jco
o ] » [+ I ] [ €9 te'v- | ss' 1 | O tyv | o 0 g1 { 02 te] 69 W 8 Z( W r ke
4] ] $ 2|8 M (Y] [ 2 [ I} (4] (¥4 9 0 (94 01 vy £e (o} Lbb Lo 9 2¢ [ X4 [ Y t (]
o ' t J 7] t Yy M LI ' szlev]o ° - 82|t o 210v | ¢ o LI T4 el 0 st ¢ ke
0 § 4 22 1 C €9 [ A} [ XN " - ve’ \ el svtlo (tzl o 0 'y [+] [ L X&) [} s vt [ B t ot v OKe
ovi|os o menw| Yw, o O o T afE 3[40 5[0 i 2vo | 180V | 1ive [1sDmIn| w0 Sivo Waon wwiniy | wwitw [ ou| w
Jiva | w wioi Jivo | 0JANDs80 7} w01 Niw | wiw (L] "wa I 130 [ 7] .2 ] - 3]
18ivive | 1ewed0 91003 | Mty | Jwwed0

SAv0 40 ‘ON] 13375 °MONS Siva 30 HIBWNN |

(SIHINI) NOILlYiIdIJ3dd (d,) 3IUN|YHIdWI] 31vQ
niv 18 -qnyo) MY PP LA T3IAIY ¥3IS IA08BY 1y 09 NOTIVAT) HISHODIS I J0M0 INVYH L1aS%0»
NOTIY L S1iNIO1 NOTLIV LS
10082

YN10WY) HINON ‘D1 IAMSY

€3iN1) vivo u__....._h”.h..uu.x._k >Z<EZDW .:ﬁ:oo.ao._.qz ~ .._u 4<DZZ< NOTIVHISINTNGY 1t IeaSOMIv Ouv DINVIS0 Tewii,vn

PDulnl) 50 v ovgdd

l —




TSHINOM SNOIAJYD MU THINOM SNOLATYd 8Os W01 SIONIINY A ‘wiv0
oNIuNG QJuBNID0 IvHl NOLIVEIdIdIud DHISSIN M) 1M SHiNOM  WOus 0141830
JONMT AvW NOTIVEIdIDded  INNOUY ¥ vyl 2 Npet  ‘viv0 WY HIIR Sy daav

i) ONISSIM  3uv Siv0  JuOM 80 Ot

‘WIvQ DNISSIW wo4 J1 MO Suvlady 1] ONY "ONISSIN

1$13NTVA - 0IwMI1S]) SHIVINDD TVi04 HINOW D) ONLBNO S$1iva ey Sav0 0t hwHI $537 NDW v v0 ”
JNTIA WONNY B0 AMINOW 03150V 6 SNO1AJYd JuOv 60 MO NG QlyuNII0 LWINOM HLIR SUYIddY Viv0 INISSIN W |
4 L2 ]| 8L | 834w HE DL | NNl 09° 1 W NSy €€l 2 184 65 | 2 NVl &) - nr 2o (484 106¢ [ sS4 9°9¢ €'vs JS: ]
[¢] o] S N WG L vl 1 H HIE " | (4 (774 €l 0 4 9- [ ¥4 Z9 0 9L [4N4 L 92 sal £°6¢ 21 |ve
\ 4 v «0f O |10~ \ 00"V | S¢L° 0o8'2 | o [ X4 } 0 12 MG v [W6S ¢] 668 [ 27 9¢ b 2 S e (X f
[¢] i b [¢] [ 6 Z9° [N vE'2 o} [4 0 0 62 (x4 9 69 [¢] Zey 6’ Z21s £ vy (" as Gt {ve
0 € 01 (s} [ 4 $8° 66" 8L’'€ | O ) 0 0 62} 2¢ 1 Lt S €8t Ve 8 8S 0°0s S (9 6 |ve
0 ] 8 [§] 0 8 29" ay’ 9§t | O 0 (] 0 S v 9 68 602 [N v 2y S 19 808 |8 [va
\ (4 S M) [\ 3 [T -1 A ) tL’ - tv'2 | 0O 0 0 | 4 R4 [ 4 3 96 ¢ (S 9°69 169 0'o8 |t ve
Z 4 6 (o] [ L 09" 1971 SL'y (4] o] o] } Z (4 [ Q6 Z9 ve (I 0°%9 9°2¢ | N 9 v |
' € 1] 0 0’ 62 | 60" 1 (4 ci1'el o [4 0 [o] 4 o¢ e | 9¢ 0 [4°24 v'zZ-| 8'1s €y €29 (s (ve
[4 € o]} 0 o 22 los et s’y | O 9 0 [¢] ¢t te vg82 | €9 0 (R A (I S Cy 6°6¢ 016 |v |[v8
o L s LU T ] 0Z | 98" Le” - v’ ' L I L 0 s | €v [¢] veii €'v-]9°92 P61 8 e C te
0 [4 S |*S 2r | 0 €1 | st L9’ 261 [ O €z | 6 0 8 4 €2 | (s 0 €20V 1 97 ¢ S 62 6 12 Vit Z |ve
0 0 3 2y | Ot HB S 82 | o€’ [+ S 00°1 [ e e | o 12 | 61~ [ew2 | (€ 0 6EG 1 0'¢- | € st L9 - 4 ] v
LT I B wigl| ivo WHUOM 0@ 5 {of€ 3| ofE P[0 ¢ dva | 1801 | 1vo [ssmmin]|  sive y4v0 Wiiasone wainin | owwmirvn | oo w
Nv0 | 1 o Jiv0 | 0JAYISBO wOH 4 w04 LI (L[] (11 34930 1930 wOY 4 Y D NY e oy D
182ivIwo | “1wvdda ONI00D | ONIiv e | T iLuvd )0
Sivg 40 "ON| 1337S °MONS Siv¥Qd 40 "3IBUNN
(S3IHONT) NOILlVY1IdIJ3¥d (4,) 3UNIvHIdWIL 131vq
Miv (8 gNpY NI v * 1y I3A37 ¥3S 3A08y 14 099 NOl1YAIN] NISNOJISIH JOMOLINYH C1us9uee
NOLLIVIIALINIGOL NOTLYILS
10082

AYYHHNS TYDIO0T0LYHI D THANNY

Py Iuwd) 10 (NIMiyvgdd § 0




JOMINE

TSHINOM SNOTANNG MY
ONIWNG GIWWNI0 il MOLIVIIdEIDNd

AWM MOT1V) Tl Md

INNOMY ¥

"YivO OMISSIN WOy
1S$INWA 0JIVMI1$) SNIVINGD WI0L
NWA WONW N0 A WINOW QLY OV &

"HIMOM SNOTAJMG WO WIOL $30N TN A

‘vivo
ONISSIM  MilW SHINOM WOWS 0IAI¥ID
Ivus L NPT 'YIVO VPRIV NIIN S dddv

i CoNISSIN DWW Siv0 JNOM MO 01
2] DOW VIV il O “ONISSIN

"HINOM D44 DMINNG $)IVO WY Siv0 0L W SSDY MO VIvO

SNOIAJSE MOM WO JMO MO QNMNIX o

AVINOM HIIR SWWIdaY VIVO DMISSIN W

ot (4 09 nwurmw ML 6 el ey e [ X J) 9¢€ " ¢¢| o€ Zri| O [} NYrl 62 - e 06 a9v¢ 8668¢ €1~ WO vy 176t Hb 26 rorv
[4 € ] [2X4 | 2L ) i 0z’ 96° 1 9¢L°¢€ 91 1€ X4 [0} vt cl- § 9¢ [+] {191 bl 82 [ € 12 21 (58
4 v oL |+0¢ ] HZ " ¥ Z | 23] [ R 0¢°9 1] 91 S (4] [ X4 S (X4 rs 0 96 L2~ Z2'rve g te 9°0v (Y]
} [4 L 0 [ y 9Z° 1 »0° 1 8¢ 0 [4 0 0 91 e 92 [ 0 6Ly 6 - LY 4 STy 2°Ls Jo |s8
) ] [ aQ 0 s [ 1 2 ce’ Zy'ej o 0 0 1] 114 [ 43 € Le oL 881 [ 8°09 z2°2s €°69 J6 |s8
4 € L 0 0’ $Z | 6L vi'e e2's {0 0 [} 0 ¢eZ | 60 *9 88 $6 b€ z2°2- 9°99 v (s " St 8 Ja8
Z [4 4 [+] 0’ e | 2yt | el Sr'e 0 0 0 i sE€Z | €S 61 06 Let 9 r - €69 L'6% 6°8¢ L 58
o \ 9 v 0 [ X4 [ 39 oLt v 9g ) 0 ] V] 0 () ce [ X4 Le Le zZel 9°2- €' [o 2 X4 $°1¢L 9 (Y]
[»] o] € [+] 0’ 92 e’ 8L\~ [ X [\] [+] 0 0 |2 9 ¢ s2 | 2Zs L e22 9°¢ 8 LS 9 €69 |8 |w@
] 4 b - 10° 9 [ Y re' 9€°¢€ 0 ol (o] ] 3 [ 4 81 o8 (V] €ss [ 2 4 £ 9 179¢ y'9s vy Js8
) 4 L LN 9 M V€ 9¢” (1 ot'z]o 92 | 2 0 9 [ tZ | 09 o] v06 e’y L°6¢€ [ ¥4 6'Cy e Y]
0 € [] [ 62 HS'S il 9¢° [+ T sv:z |9 32|02} i el- az Ly 0 LT 9'Z-1t'61 "R 9°92 1 |e8
o) o] [ 4 I ] ] 9y 10° - 62 1 [} (X 4 8z | O 0z | sZ2- S ve a0 89291 €'€- MO 9°'9 QAL X4 | (1}
o1 josifose meo| v iva TN o0 3ot 3128 3]0 | 2va | 15207 21va [1sBOIM| sive $iva WhON weinie | owwiow | cou | cw
uvo | x| wior | v .._w»u._.wwﬂ .:..ﬂ.u.o 3 TC T STITRN REMTTVR E UV RO M.H_SSM. .u.v_n‘w. | ﬂ._cu.a Y '3 "
SiAvQ 40 ‘ON| 13371S 'HONS SAvQ 40 H3IBHNN
(SIHONT) NOILlVLiIdIJ3Hd (d,) 3YNIYHIdWIL 31va
niy LB "ONO ) N9 yy 1y 73A371 ¥3S 3A08Y ‘14 099 HOILIYAIN3 NISNODJSIM JOMOLINYH L1090y

10002

YNIT0UVD HIYOM °*IVITAINSY
oNta1ing Y3034
YIINID vivo JTIVHLY) WHOLIVN

AUYWRNS TWITI0T0LYWITY THNNNY

NOTLIVIITJ1IN3QI NOLLVLS

NOTIVUISINIUQY J1YIHJSOMLIY ONY DINYII0 TWNO)I¥N
IJU3UMO) 40 INIWIBYEIO ‘SN




“SMINON SNOTAJNE DMy THINON SACTAJNY WO4 WIOL $I0NTIIML A ‘wivg
SIUN0 ONI0 1wl WOLIVITGIdDue WNISSIN Wi Im SHiNOW  WOMS 0JALNIG

0N 1 NOTIVIIGIO N  INOIY ¥ Jowl | ND®  ‘Yiv0 NIV MU[N Suvdddy
11 ONISSIN DMV SivO  JuOM WO O
‘WIvG BISSIN W04 I IOW  SuvISdY L1 O ONISSIM
199N WA 02118 SNTviND) Wili ‘HiNGY D4l ONIWNG $Tiva W S1v0 01 MWL $SD7 NDe Vv
WA Weew  ¥0 1 MM ClSAOY 8 SNOIATNG IWON VO MO MO OJeMNIX0 AVIMOM MEIA SUVIASY Wiva DMISS LW K
OL MLZ ML | 8391 NO'CI | dISMOP'C W 4] ME ) MIZ N [WE W INcMrs W ] ] ] W W oy
v 9] 9] " 2 ] o N W 7] M W ] W ] W 21 198
[} ] [4 ol 4 [ 3 4 [ B} [ XS] F ﬁno.. ] el ’ 0 [} € [} 8¢ 0 [:E S " C- S'f¢ 9°6¢2 [N 1L |96
[} [4 ¢ 0 0’ 2y j o0’ oz’ v»'2 |0 3 0 0 st | 2¢ 02 (%3 0 LSy € - 0°0§ [y i'86 ot (98
€ 3 [ R [+] 0 [} or't tL's L 4 ) 0] ] ] [ LL Le oe ce Lo [ S 3°09 $'2% 9°'89 [ 98
H v [ [} 0’ tr | to" v ]| ae’ [ ) 0 [(] 0 [ X4 ty a9 X ] 9¢ -] Le- 1'99 LLs 0°'s¢ |8 |98
4 4 [N ] [+] [\ [ X4 [« X S0 4 [ /A 4 4 3K [} 0 0 4 [ 4 er [ N (XY S8 L [ 2'0¢ 019 [ 2 Y3 L 98
€ 9 [ ] [} 0’ 14 [ X4 o' ¢ 91°'9 |0 [+] 0 o 4 (4 Lt | ve (L 92z e - 1729 1°2¢ 0"2¢¢ [9 |9e
0 [ 4 i [+) 0 9 $9’ Lo’ - 61 4] 4 1] [+] € (¥4 o (Y] Ze [ N ¥4 "2 L°96% LS L L9 s kX]
[¢] o e f[+0€C O NO° [ A I €e " - [ I W ] [} [} [} tT | st 62 | €t o ors 62 S 9y 8°¢t¢e 1°66 [r |98
[} 0 4 f It o ] 02" 69 1- 1 2% i %z | 0 [ 0 62 | Lt [ 2L »' 2 [ 4 4 [ X 4 9°Zy & 198
0 [+] [ 9. 91 MO s (2 Lo’ [ 3 K 4 1 [ X4 oe [+] €1 9- [N} 8t ] r521 6°1- 0’02 | S A Lte 2 90
[¢] [+] 4 2 <4 ez | s’ L9’ - € 3 tefozjo te te- g vy 0 cEevt | O €8 [NY [T 4 I 38
o vilos g ]ovg wiea0| Tws wo e o0 3|88 3|8 3] 0% il nvo | s | Hivo is2oM] sive $1v0 IO wniniy wwitea | ou| w
Nvo | W wios Jiva | 03AuDs80 (" 7] Wwi0i niv LI 11 (1] 1w I MOM S v e L ]
182ivw0 | " 1wwed0 %003 | MIve | 1wwad0
SAVG 10 'ON| 133135 °‘MONS SivQ 40 HIGWNN
(SIHINIT) NOIIvIIdIJ34dd (4,0 JUNIvHIdWI] J1vQ
niY 10 gNOT NS ppy 1y 13437 v3IS 3JA0Qy 14 099 NOIIYAIN] NISNODS LN JOMDL INYN 1109901y
NOTIVIOI411IN3A1l NOILvsS
10002

AUYWHNS TY219070LYWI T THANNY

JIYINWOT 40 INJMIBYAId SN




TSMINON SNOIAJNE M| THINOM SNOTADNY HOJ WiI0L $30N M| 4

vivo
oNiuN) ORWNII0 Iwia MOLIVI LTI DNISSIM HilN Sx1M0W WOWs OJAINI0
JONIME A NOLIVIEEIIDNG NNV ¥ I g NDI® YIVO WOReRW W) IN Sy daev
11 OMISSIM  Jwv Siv0 JwOM MO 01
‘Yiva SNiSSiN WOy 4l DOW 3Wledv il Oy ‘OMISS M
tSIINWA Qi8] SMivINO) WIOL ‘HINON DMy DMIWNG $21v0 IV Siv0 01 Nwe SS)T MDD v VO
MNWA e W0 AWINON OISOV @ SNOIANNG JWON WO IO MO QIO o AWIN0M HITM SUWIdY Viv0 DNISSIN W

L [ X} (2] uuy: e L cm&:_a.. P HOCHNLZ MY NYr[ €4 - ] W W M C] ] M oy
\ | [ el | &t Me°U¢ INEIE LA cz'z|o [ X ] 0 i | 2t b er |80 80901 | §$°¢ MZ oO¢ 2'vZ W1L'9¢ 2y |cB
0 i X} [} o' ez | &Y [ X3} $2't ) O LX) | 0 XA 4 0t 0 Lyt 1°¢ [ [ % 4 19y L |Le
] [+] 1] 0 0 L e’ L - [ £ T} ] 9 0 0 [ X4 92 14 [ ] 4] 0% r'e- [/ s 9¢ 2°'sS Ot [te
] 1 6 1] 0’ L 90° 1 [ A I 4 cr°'s ] O 0 ] ()] [ X4 (N4 (X4 e X4 e01 01 619 2°¢cS 9°0¢ (9 L8
' ’ 3 0 [ [ oZ'1 ] 991 tL'rv | o 0 0 4 rZ ] 9y |oc¢ 06 cri (¥4 - L'99 6°09 Y 9L |8 |t®
7 b 1 3 I g g d 7 ] ] W ] O] ] ] { e
o \ [} 0 o’ vy oL’ t9'v- 181 ) O ] 0 z ’ zy vi | te 191 ot 2’ 1 69 vy es 8'62 |9 [te
0 4 3 [} 0" 1 ] 08" »o - - eo‘'z | o (] 0 0 €1 ]| o¢ 3 ve [ X4 (Y44 L'te [y [y 2°89 |5 fte
\ ¢ [ ] [\ gl v 2o o't} o v [+] 0 |Jev [ X4 01| 2e 0 99 0'¢ LN ] [ X4 9°9¢ v L8
0 [} y [siC O MO’ } 06" 8¢ - $9'1 | o et |2 0 [+1e | &1 4 0t 0 120 [ 3 €'ec 8 1€ [ 2 S Y]
0 ] \ 0 MO’ 1 £ 4 e’ "0’ - (X \ §2 [4 [s] ¢ 0 L £y 0 LSb [ ] Lot Lt'ee L A 4 Z L8
[+] 0 » 2 2 4 (¥4 [ (W [4 [ 4 [ A} ] | X4 €I~ vi 14 0 6921t $°S 0'€e 91 0" 1€ | L8
o' iy | o8| o wan| YW "o WAMON o0 T o8 [ 3|40 i) 2uva | 18201 Mvo [1spoin] siva tivg WasOn wainiv | wesiirwe | cow | w

AUv0 [ *w w101 | Jivo | 03ause0 7] w01 wiw | wiw | oawe | xww w020 | 3030 7] L2 Y 2 1 (3]
1831vve | ‘1wen oN100) | OMTIVIN | " 1wwe 0
SA¥0 40 ON| 13375 'MONS SAYQ 40 HIAWNN

(S3IHINI) NOILv1IdIJ3¥d (d,) JHYNIVHIAWIL J1va

MIbP L8 qup N9 e "1y I3A3T ¥3IS 3IA08Y 14 099 NO11V¥A3I] NISNOOStEN JOMOLINYM L10%90¢(Y

NOTLIYII41IN3QI NOILVYLS
10002

o BT AMHWHNS THITO0TOLYWITD TNNNY

JIYINNO0) 4O ININIUYAIQ "$°N




‘SHINOM SNOIADNY I THINOM S$NOLADNG WOJ W01 $30NTINE A ‘viva

DNIWNG QIANII0 1WH) MOLEVLId1dN OMISSIM MiIN SHiNOM WOWs GATNIO
JNINE AW NOJIVIIAIONG L0 v w1 4 NDH CWIVO WIeW HiIN  SuVdedy
1T "OMISSIM DWW Siv0 JwOM 4O 01
‘Viva ONISSIN ¥OJ I DOW SWleaw 1l Ow ‘oNISSIN
1513V WA  0IIWNTLSD SNIVINOD WIOI "HINOM DML OeIWNO $1iv0 RV $4¥0 0f sewq SSIT NI vivd
WA Weew W0 LWUNOM  0ISACOV @ SNOTAIMG NOM WO N0 MO OIWNI30 © AWINOM HIIM SUVDedV “vIVD BMISSIN N

€ MEL oS MO Me'2Z1 | dISHLZTL M MZZ HIPIHZY HP2 M W W W W W ¥ W ey
] [+ (4 al W L2 &r° b’ - ze’ z 1c 91 0 +62 0 9 t4-) o] oLz 6 - [ 4 1791 S IE ZI |88
\ 2z ° 0 o'y 9 [ S0 | 29 t9'¢c | o g1 | 0 oy | 12 e | cs 0 L00 0 6 LE 2 2¢ st {11 [@e
[} [ 4 (3 0 0o’ (% 4 o6’ 6C [ I [s] (W] 0 o] ce (VI 4 i 0t 0 019 2°6- 16 ' 9¢ L€ |01 |88
' 2 ® (i} 0’ gl ezt ) sv 2y | O 0 o 0 L] ze 21| se X3 ozt 01 619 € cs v 0L |6 |8
\} 4 ¢ 0 o’ ce | e 6z - teczlo 0 o L] ez | o» z $6 ece vi Z'¢ 02t 0°¢€9 010 (8 |ee
0 ¢ L} o 0 sp2 j oL - eeeifo 0 "} L] ' oy 9 (13 ore ° 12 €2t v'te ¢ 18 |t |oe
0 \ 2z 0 o’ ez | 0%’ e1°2-| se 0 o o 2y fe01 [ 2» ' Lo toz $9 [ 4 »' 69 € 9¢ v Zze [9 [ee
o 0 t o 0 ® ve' €6 1-] 66" [ 0 0 0 sz | c¢ tc | ¢o 82 9z zr P oS z2° 9y 9°0¢ s e
M 1] M ] 7] gl 7] W In W W ] ] Y] W B » ae
0 0 € Jove 1o lio- 92 | 02 ss - | 99 0 w2 | s ¢ Jervz | v o9z | ¢s 0 Lo 61 8- 2¢ ERN X4 o tr J& (ew
0 o v M Y 8 | s2° L9’ - s’ 3 eZ|oZ]o 9 0- [+92 | s» 0 c9ct | vv- |0t c'o €'t |2 Jes
' ' 2 0 Moo ozjoo't | 1e’ 1ot v |e2foz]o S vi-{loe | ¢y 0 zevwi Lz v Lo v's2 |1 Jee
LTI I I L wex| Ywi vo raon W0 F]af8 3400 31,06 4| 3va | 18201 | 2w [1sDRIM| siv0 sivo IO wainiv | wwitrwe | o |

uvo | xwe | wior | uvo {onaemes |  wows wior | wiw | wiw | wwi | e w0 | w0 wou 4 o oy e
18uve | “iwwd 19003 | oNIivDe | awvedo
SiAvQ 40 "ON| 13375 'HONS SAvd J0 H3IEBWNN

(S3IHINI) NOILlY11d133Hd (4d,) 3HUNLVHIdWIL 31vd

NIy L0 gNoq NI MY LA 13A37 v3IS 3JA08Y ‘14 099 NOTIYA3IZ NISNOISIN JOMOLINVYH LV0S90(Y

NOTIVII41IN3QT NOTLVIS
10002

e v ST AUYWRNS TYITI0T0LYHITD TWANNY o1 IwIS IHIiOY S1vgsouty aw S1uv3sn o o

IUIN0I 40 INIMIYVAIO0 "§°N




SHINOM SNOTAIN D) ‘HINOW SNOIAZNG ¥OJ WI0i $30NVWI A ‘vivo

DNIMNG OMNII0 IVHI NOTLVL[41IIe OMISTIU  Wilm SMINOM  MOWS OIA1WIQ
JONIINT AWM NOLIVIIGIIING IWNOWY v he L TONY NP ‘vivO WeeW KLIN  SWvidev
Il "ONISSIM 3W¥ $iv0 JwOW WO O1
‘¥ive BNItSIM W4 41 OW SWlddv 1] Ow ‘ONISSIN
1$INWA  03iWaLL8D INIVINGD WIOIL THINOM ML Dxiung $2iv0 R $iv0 01 WH| $817 ND® yivo
MNWA Weew N0 ADNON OAISIVOV 8 SNOIADNG JWOM WO 2M0 MO QWWNIX0 o LWIMOM HiTW SWWIeW VIV DNISSIN W
[ 4 [N or uum:o JT ¥4 AVM 00°2 W G 9 Lol 9¢ 14 d3q oz- nrl 66 00t zZie 6’1~ ey 6°»e 6’19 ‘oW
[} ] [} vi 9 f-.n eZ]ot° I fa_. [ ] [N 4 ez | O iz joz- 1 oy (] Leg! 1=l 9° ¢ [ ] Loz Zl 6@
] o 1] +0t |10 MO v te: [ 1 A it 0 oz ] [+] [ X4 [ i [ 3] (] [ X% 9 v'€- $'cc z2'92 a0 [ Y]
0 4 9 *i€ l10 10° $ 0¢’ (W g6’ |0 L [} 0 +22 [ X4 (A} et [\] [1:14 [ 9°'8Y S'or 9°9¢ 01l |68
[} § € 0 [\ [ oL’ €S’ 1~ 921 0 [} 0 0 [ X4 14 4 LY | [ Y4 92 18 [ S 9°6$ 9°60 9°69 (Y 68
o (o] 1 4 [+] 0o ez 62’ 1c°z- oe’ [¢] 0 0 14 L [ 4 L2 4 06 I 4 X! 91 z° 069 [ 20 X -] L et [] 6 8
4 4 v 0 0 [4 091 (Y b€ 0 0 [} 4 s0¢ (%] 3 113 zZ91 L [ 8°69 9°09 0°6¢ L 60
1] ] 4 0 0 92 | 92° ve'2-| o0’ [} 0 0 0 |+5 vy €T ] ve (31 Lo v i-]1e°29 [ S 6 1L 9 |e8
4 4 14 0 0 1 X4 s0°'Z | 29 P’y | O € 0 [} 9 9 +£2 [ N3 § Lie 91~ 9°'2¢ L'ze v'Zy s 60
] [} ] +0C 10 10° [ ] oL’ €0° 1~ [ Y (4] ol 0 4] 3 (W} 1 X4 (3] [\] 669 1°Z- 'Y o'ce 0°0¢% [ 4 (3
o € € +\C jLO CENE A I3 (I ] MEL' 2 0 (¥ 4 "t [} *6) € Le (2] [+] Zetit I L9 [N [ A9 € (4]
] o € o o'ect (4] 4 N I [ ] [ R4 el [+] (33 6- ' cr 0 SLe v 9- $'6 9° ¢ [ I ¥ 4 Z 68
] 1] 4 M W t 4} [T W LRI 0 oc¢ 01 0 *6 9 [} 4 [ 4] (0] Zrii L'6 0‘e2 [ ¥4 6'rC i 60
015 0873 | 0VG el Wi ivo o o0 1Pt T Lt 3140 ¢ nuva | isp01 ] nva [ssp0m] iva tiva W waiNie | owsiiav | Cow |
Jve | w ‘Wi0l 3ivo | a3NISE0 NOM 4 w104 NN L13] i w I I WO 4 L, 2 ] v wh
” 18UV | *1WEN OMIW0Y | ONMIIVDM | lwvdd0
SAVQ 40 "ONJ 133715 “MONS SAVQ 40 H3IBUNN
(S3IHINI) NOILlVYLlIdIJ3Hd (d,) JHNLIVYH3IdW3L 31vQ0
MLy L0 'gNpq N VP ‘1Y 73A37 ¥3S 3A08Y ‘L4 099 NOILYA3I3 NISNOJSIN JOMOLINYM (10890
NOTIVIIJIIN3Ol NOILVIS
10002

s v AR AUYWHNS TIIO0TI0LWIN THANNY oSN Uiy g SIS




SHINOW SNOTADN M) "HINOM $NOTAJMd BOS VIOL $I0NTINI A ivo

DNIUNG O3BANIJ0 (YHE NOL(VILdI NG OMISSIM MIIM ShimOW WOWs 0JAINDD
J0NTME AN NOLIVEIEIIINY  INNOWY ¥ vl | MBI ‘wiva  TeOeedy mitK S lday
I1OOMISSIN Jwv Sivd  JWOw w0 Ot
‘¥iv0 DNISSIN W04 11 POW SWiddv (1 O ‘OnisSStu
A34NA QIWMLELS] SHIvINGD WIOL THANOM M) DMINNO SIVO Iy $ivd 0L MWL $53) WD VivO
NWA e WO A MINON 0318V OV 8 SNOIAJSE JuOs NHO INO NO  O34UN30 -« LWENON MiIN SW¥dddY VIVO DMISSIN W
9 prz fuve | o3duos fus vz | aashser i TR W von 26 | W W W W W o
} ] 14 € 01 MO0 € €01 Ls’ Le’e [} X4 21 o 92 €1~ [ By 0 0921 ¢ - Z'»2 0 ¢t1 PLE 21 {06
[+] [ 4 9 [s] [ LN ¥ 4 $9° e’ Zy'2Z [+] 61 i 0 8 (0F4 4 t e 0 [ X L' c 9°0 v 2¢ L ar i1 106
0 4 9 ) 0’ o\ sl Ly’ (W4 o 1 0 0 +92 62 S Sl o 2Zs v2- 6Ly 6 b€ 8°'66 0t |06
[} [ L [+] o | B eb° 1 |3 21 Lty ] 0 0 | (%4 0¢ 4 (X3 o8 (X4} [ 4 2'¢t9 Srs 6 1t (3 06
] € ] ] [ (Y} 6L’ [ [ XS o [+] ] } I3 R4 te (4 %01 b2 et~ [ SR ] 266 €5« ] loe
| 4 € 0 [ 62 [0S 't ] 08" - ov'zZ}o 1] 0 | el c (X4 1] 149 Tyt 92z 2°1- 1 9°09 £ 6% L te |t Jos
€ € [ 0 [0 L st L$°2 1" s [s] [+] o] o] v Lt o¢ 08 €9 [ W - 2°¢8 8'¢S 9Lt 9y b
[+] 1 4 9 4] [ 01l [T [ 60°¢t o] [} s} 0 ot ¢ -] Ze 4 eor 9°'2- 9°16 22y 609 S o6
] ] 9 +0C 14O 10° ol 4N 20" - o8 ] [} (o] 4] 9 (X4 *92 S8 L 169 [} 'Sy [ 19 a’'rs [ 4 06
2 T d] I ] W ] C] ] ] W W W W ] W € o6
] 0 14 ﬁ Y 91 [ % ['Y S 9¢ " ] [ X4 ri 0 el [ £ oy 0 €601 6 8°'62 9°¢1 o're 4 0 6
o [+ £ 7] HO 2 P2 |92 M HiD' [+} bZ | & 0 |el€ | 014 L] 9 ] cLiL | 9°01 | 6°82 I ¥ 4 9°9¢ (ST
oG |osi]ore wex| Ywi o TN o0 3|88 5[ BE 3|00 & 3iv0 [ 1507 | 2iva |ispoin|  savo sivo TN wwinin | wwizve | cow | e
v | ww wios | vo | 03aursee NOM 4 w0t aiw Loutw | oxw | oaw W00 | IWON0 7] 2 Y 2 oy M
. 1$31VIN0 | 1w OMI00) | ONEIYIM | “1wve30
SAvyQ 40 "ON| 13378 °‘HONS SAvQ 40 H3IAWNN
(S3HINI) NOILlv1iIdIOJ3Hd (d,) 3HNIYH3dW3L 31vQ0
Miy L8 ‘gnp N9 P LA 93A37 ¥3S 3A08y ‘14 9099 NOIIVAI] NISNOJISIM JOROL INYH t10%990LY
NOTIWII1JILINIOL NOliVLS
10082

e s ST ] AUYWRNS TWITI0TOLYHITI THANNY

JIUIUHO0D 4O INIMIYYEIO SN




0N IMI

"SHINOW SNOTAJYd ML
ONTUNG 0IWWNII0 LvHl NOLLYLTdIING

AvM NOTIVINd1Iud

INNOWY ¥

'Yive ONISSIM ¥OJ
1S1INTVA 02UVMIAST SHIVINGD Tvi0)
INIWA WANNY B0 1 HINOMH  QDISAYOV @

"HINOW SNOIAJYd Y04 WI0L SIONIING A

vyl

THINOW ML ONEBNO S)iv0
SNOTAJNG 360U b0 MO N0 QJ¥NIX0

‘vivo

ONISSIN HIIM SHINOW NWOW4 QIALYIO
NI ‘wiv0  Whhey HIIN Sy dody
11 "ONISSIN  Juv 3iva JuOM w0 O}

41 MO Suviddy 1|

Juvy  Siv0 Ot

ONY "ONISSIW
NYHL $S3T ND® Vv

S WINOM HiIM SUY3ddYy "ViVO DWISSIM W

6 ¢2 | 69 | Nyl WO 21 [ 0f 6172 ] 0676 ceve) ¢ (vl va [y Nyr| 21- | NP 6 166 vZer | 6° € 9v 2 8¢ 2 ws |y
' 2 y [rr2 T s s 00"t | v’ te'e|o oc | €t O (+8:1 (¢ 21| 9 o ettt | £ v 92 0°02 ¢rze 2 i
o £ e ) 2z S 1 ! 66" 68" ve'Z | o (XA 0 t v +0¢ | 18 0 001 | 5°6- | v e Lve o8¢ |11 ie
1 1) ] o o° s2|o9 1 jeee ts's | o - 0 0 61 | 92 4 69 0 s2Zs P26 LY [ v ss oy |16
0 | 9 0 0’ € stL’ [ A ez | O 4 0 [ +9 [ 3 88 [ vee 21~ L'6S S§°1is 8¢9 6 (X
l | 4 0 [+ [} or'1 ] 68° - 2z'ez}| o 0 0 | 9 Ly 32 | 16 6L 81t [ 6°69 L9 L'8¢L |8 |16
v 9 6 0 o’ g2 61’2 ]| 26" 21’8 | o ] (] ' tz | 1s 9 26 LLy L z 667 €19 s'8¢L ¢ Jie
[¢] } ) (4] 0’ S| 9 tgre- | to’ (4] 0 0 4 [ Iy 6Z | 6 021 ot 6°¢€ 8’ (9 [ 6°LL |9 e
0 4 ] 0 0’ 9z | 88" 8’ - vtz | o ] (] o £ vE vi | o 9y Zee 9y 8°'86 0°6¥ s'89 [ [re
4 4 3 o 0°¢ |evi | SOt 22" ¥o'€ |0 L 0 0 2z 92 9 S8 v 656 [ 4 € 9 st 1°6s v Jie
0 4 6 |e1€e 1o l10° z 26" €5" vt'zt}o tz|¢ 0 Jev 2t tz ] s9 0 LSk o'¢ 6 CE 692 6'ov ¢ lic
o 0 € W HO " 2 ez | v2° $9° - 09"’ o 9z | 2t {0 91 {1 8 av 0 Y0t | 9w $°92 261 ettt ¢ e
0 o 4 tv v oy S Zy’ ov'- 06" ¢ e ez |o g2 | 2t-| 61 | 8€ 0 €evi | Lt 1-] 994 v TSN N T TR Y
01 |os g |ov: widdd| VWi ivo WHYOH o0 ] aBC 3| G8C 3] o06 T 31va | 15IM00 | Jivo [ismotn]  sive $iv0 WhON wniniw | owwiew | cow | tws
hve | xww | wioi | uivo | o3auaseo|  wows wior | wie | wiw | oxww | v 4930 | 33030 wou + Y oYM "y
183vI | “iwvdlc DNI003 | OHIIYM | ' 1bvd30
SAvQ 40 "ON] 13375 ’‘MONS SAvVA 40 YIBHNN
(SAHINI) NOILYLlI1dIJ3YHd (d,) 3YNIYHIdWIL 31v0
Miv L8 'gNOy NI PP U A T3A3Y v3S 3IA08y 4 099 NOTIVAI)I NISNODJDSIH JOHOLINVYH (L0490t
NOTIYILJTINIOE NOTIVLS

10802

YNI0MYD HIBON *INVTAIHSY
INIQING TveI0IJ
4IINID viva J1EVNIT) TYNOTLYN

AHYRRNS WITO010LYWITY THANNY

NOYIVYISINIMOY DIYdIngSOWNIY OGNV DENVIIO0 TWNGIL WK

1IYINM0) 50 INIWIHYEID SN




"SHINOK SNOTAJE DML
ONEUNG 0JWWNID0 IVl NOLIVLEdIddud

J0ONIINE  LvW NOTLYIIGIIINd  INNOMY v
‘VIv0 DNISSIN w04
1SINTIVA QJIwN1ESD SNIVINGD WiOH

INIWA WY W0 A MINOW 031817 QY &

THINOM $NOTAJud B0 WillL SIONTINE A ‘vivQ
ONISSIM MM SHuNOM  WOus 03410

vyl NPO 'Vivd WY milR Suy dady

1l OMI3SIk Juy Sav0 JuOM w0 Of

41 MOW  Suvlsdy 1! ONv CONISS (M

THINOW ML ONIBNO $Juv0 v Sav0 O Nwr| $S1Y wDe viv0

.

SNO1AJUd JUOM 5O N0 MO G348NJI0 LWINOM HEIN SuYIddY viv0 ONISSIN W

9 L te | 834 9 MOT LY anr e€'2 | 807y 16°62 9 osif €v | O NYT| &- NN} 88 (e 609¢ | & - vve 2 e 9°1¢ oy
0 ' v o fe2t ¥y |wO"¥ st | 95" oe”’ ov'z|e 8z | 11 {0 vzl ez- 9L | 1y 0 veze | o 862 L6 8 1t |21 (26
\ € (W) 4 4 QI 4 oV ¥t [ [} 6! 4 s} +82 : N} 4 €S (o} 6ib t°2- 2've 62 2 6¢ (S (4
[a] | 14 0 [WO° 91 09" [0 I €z o L [0} 0 bl (X4 4 ‘8 € Ivs b - »Le b b [ 2 01 €6
z £ 6 0 0 ey | sy L | el 9s°'v | O 0 0 0 6z (€€ oLt | we v €ce LE- | 2L S by 8 %9 J6 [2b
| [} 1 0 [/ -] 9y "1 gy’ - €92 0 0 0 0 LN ¥4 Ly [N} Lo v9 6L S p- £ v9 066 '€t 8 (49
1 € L 0 o’ 21 [ 2 4 [ 4 ZL'y 0 0 0 0 1z 9 LX) €8 99 er [ A 0’69 L 9% [ S I3 (43
[} [s] L 0 [ 61 9¢° 19°1- £e° 1 ] 0 [} Q ()4 8t €1 88 8¢t €91 € c- 9°09 6 1S €69 9 43
o] [»] € 0 0 [} 1€° [ T (Y [} 4 0 0 S it (X4 ve 9 LEC - 1'vs L cv 5'v9 1) Z6
0 4 L sl [} HO * 914 §¢° §0° - (L2 | o 2t I 0 4 t44 L 141 0 [ X 6 €- (IR 1°pE 09y » T4
) 4 t [+01 } € [WO’ 6 00°1 ]| 20"~ 1’z | o vz | 8 0 [|+ev { @ ' 96 o sgotL | s vie s ve z2's8e & Jee
0 | € +91 s |w0°9 -3 98" 10° - [ X1 0 62 L [¢] 6 4 4 re 0 1901 €'9 2 8z v 2e o' ve [ 14
0 ] 4 202 | 2 [WO° 4 oz’ ve' - 9L’ 14 bz | 21y 0 91 b - [ or 0 ovzZli $°'9 - X4 $'61 L0¢ 1 144
gl oei|oue waa| 1w ivo WoN o0 3 |ofC 3|alC 3]o% ] aiva | 1507 | 2ivo [153mIn]  save sivo WAHON wwiNin | i | oow |
Nuva | vvu | wion | Jiva | 03audSe0 |  wows wior | i | oniw | o | oxw 334930 | 134930 vy MY 1% Y Ny
1SILVIVO | ' 1Wvd20 DK19003 | ONILYIH | 1wved0
SAv0 J0 ‘ON| 13375 °'MONS SAVQ 40 H3IBHNN
(S3HONI) NOIlY1Id41334d (d,) 3YN1vd3IdWIL 31vQ
Hiv L8 ‘gNoy N9 vy *1Y T3A37 v3iS 3A08Y ‘14 099 NOIL1YA3III NISNODSIH JONOLINVH {10590y
NOTIVIT4T1INIQL NOILYLS
10882

YNIIONYD HIHON °*ITIIIAINSY
ONIGIING T¥BI034
YIINID VIVO JLEVHITND TYNOLLYN

NOTIVYISINIWOY D1YIHASOMIY ONV JINVII0 TWNOLIWN
I04IUMOD 40 INIWIEVEI0 SN

AHYWNNS TYITI010LYWITI THNNNY




