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NORTON CORROSION LIMITED

CITY AND BORQUGH OF JUNEAU
JUNEAU PARKING FACILITY
CATHODIC PROTECTION FACILITY

1.0 INTRODUCTION:

NCL has completed an engineering inspection of the Juneau Parking
Facility cathodic protection system. Authorization to proceed with this
1nspéct10n was given by Mr. Bud Jones, Construction Engineer, by tele-

phone conversation on March 1, 1985.

2.0 DESCRIPTION:

The parking facility is supported by an array of piles extending into
Gastineau Channel. The corrosion control design is of the galvanic type
utilizing aluminum sled anodes for the submerged steel piles and prepackaged

magnesium anodes for the buried steel piles.

3.0 THEOQRY:

In order for a pier to be cathodically protected as a unit, it is
essential that all piles are in good electrical contact with each other.
Special bonding straps must be used to interconnect the piles. A1l bonds,
exposed copper wire, and bare steel must be coated.

When dissimilar metals are bonded together in a conductive environ-
ment, corrosion currents may occur. In this case, any uncoated bonds in
the concrete pile caps may corrode. The concrete is located near enough
to seawater (splash zone) to absorb chlorides which will lower its resis-
tivity. In this environment the steel will tend to corrode to protect the
copper in close proximity. Over the years, the corrosion by-products
could create internal pressures that will crack and delaminate the concrete.

This Jocalized corrosion cell will progress and eventually destroy the
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copper to steel bond. This broken bond would Jeave the pile unprotected.
The same process of dissimilar metals is used for the protection of the
unit structure. Aluminum and magnesium are used to corrode in a con-

trolled manner to protect the steel piles.

4.0 EVALUATION:

Testing conducted by NCL personnel involved structure-to-electrolyte
potentials on all submerged steel piles. These potentials were measured
using a high internal impedance multimeter in conjunction with a submersible
zinc reference electrode. A1l submerged steel piles were tested with the
zinc at the surface and some were tested at 5' intervals. Random surface
measurements were also taken using a copper-copper sulfate (CuCuSOz)
reference electrode for quality control. Sufficient tests have been con-
ducted throughout the network of structures to ensure achieverent of
cathodic protection on all submerged metallic structures.

Structure-to-soil potentials were taken at the two installed test
stations. These measurements were taken using the CuCuS0y4 reference elec-
trode. NCL personnel were unable to conduct a thorough test of the buried
steel piles. A1l bonds and prepackaged anodes installed according to
specifications and drawings will supply corrosion control to the buried
steel piles. Testing conducted at the installed test stations indicates
protective current is being supplied in their immediate vicinity. These
results give a representative idea of the protection to the overall buried
pile configuration. Field testing results are presented on the enclosed

data sheets.
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Amperage being supplied to the unit structure was measured through
the installed shunts. Anode sled #1 was supplying 1.9 amps and anode sled
#2 was supplying 2.2 amps. The anode current requirements are directly
proportional to the integrity of the pile coating. The more metal exposed
to the electrolyte the more current required for protection. The cathodic
protection design installed will automatically supply the protective
current required. The anode life is dependent on this fluctuating current
output.

Nominal Tife of these anode sleds is in excess of 25 years as calculated

from current output tested at 9:00 a.m. on March 12, 1985.

5.0 ANNUAL INSPECTION:

NCL recommends an annual inspection of the cathodic protection system.
The purpose of a regular inspection is to monitor the ancde outputs and

to detect any physical damage to the system.
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JUNEAU PARKING FACILITY DATA SHEET #1

CATHODIC PROTECTION SYSTEM NCL JOB #E-9028
DATE: 03/11/85
BY: S.J. ELL

PILE-TO-WATER POTENTIALS

Potential (Volt)

Pile Location Reference Cell
(See Plan CP-1) Depth Zinc CuCuS0q
Bent A
Pile 9 Surface +1.330 -0.750
5! +0.330
10! +0.330
15! +0.330
20" +0.330
25! +0.330
30! +0.335
35! +0.335
Bottom +0.335
Pile 8 Surface +0.370
Pile 7 Surface +0.370
Bent B
Pile 9.7 Surface +0.320
Pile 9 Surface +0.315
Pile 8 Surface +0.335
Pile 7 Surface +0.350
Bent B.7
Pile 9.7 Surface +0. 345
Pile 9 Surface +). 340
Bent C
Pile 10 Surface +0.350 -0.750
5! +0. 350
10' +0.350
15 +0.350
20" +0.350
25! +0, 350
30! +0.350
35" +0. 350
Bottom +0.350

Pile 9.7 Surface +0. 320
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Pile Location
(See Plan CP-1)

Pile 9

Pile 8

Pile

Bent C.

Pile
Pile

Pile
Pile
Pile

Pile

Pile
Pile

Pile

#

5
11

Depth

Surface

Surface
Sl

10!

15°*

20"

Bottom

Surface

Surface

Surface
5!

10’

15!

20"

25!

30I

35*

Bottom

Surface
Surface
Surface

Surface
5!

10'

15*

20"

25"

Bottom

Surface
Surface

Surface
5!

10'

15"

20"

25'

Bottom

DATA SHEET #2
NCL JOB #E-9028

Potential (Volt)
Reference Cell
Zinc

+Ol

+0.
+0.
+0.
+0,
+0.
+0.

+Ot

88 &

320

355
355
359
355
355
355

340

.360

. 360
. 360
.360
. 360
. 360
. 360
. 360
. 360
. 360

+395
- 305
;350

4355
. 355
L
«355
+0.
+0.
H,

355
355
355

. 355
- 355

L 360
. 360

. 360
. 360
. 360

.360

CuCuS0g

-0.750
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PART 1 - GENERAL

1.01

1.02

1.03

1.04

WORK INCLUDED

This Section covers the work necessary for installation of an aluminum gaivanic cathodic
protection system for the 3ait water exposed pilings of the Marine Park Parking Garage. The
work includes installation of & anodes and the attendant cable and hardware. The work also
includes the installation of a reference cell and test station at the south-west end of the building.
Approximate locations of the work are shown on Shest 1 of the Drawings. Aluminum anode

installation details are shown on Sheets 2 and 3 of the Drawings. Reference cell details are
shown on Sheet 4 of the Drawings.

" RELATED WORK IN OTHER SECTIONS

A. General

Work necessary to complete this Section shall not interfere with other consiruction activities

nor with the continued operation of the Marine Park Parking Garage of the City and Borough
of Juneau (CBJ) Public Library.

B. Timing

Work necessary to complete this Section must be completed within the time specified in the
General Conditions of this Request for Quotation.

C. Coordination

Activities associated with this Section will involve coordination with the Staff of the CBJ
Engineering Department and the staff of the CBJ Public Library. The Contractor shail be

responsible for coordination with these Departments and securing their advanced approval of
construction scheduling, staging and material storage.

DEFINITIONS

Definitions for Cathedic Protection Terminology are as contained in the NAGE International
“Corrosion Engineer's Reference Book," latest edition.

SUBMITTALS

A. Material Approval

The Contractor shall provide the Engineer all information necessary to confirm that the
products to be used mest the requirements of this Section. The Contractor must receive
written acceptance from the Engineer of the materials submitted prior to beginning material
installation. Materials that require submittals include, but are not limited to the following:
anodes anode cable cold applied mastic
soil reference electrode test station thermite weld materiais
thermite weld caps

RFQ E 95-125 CORROSION CONTROL MARINE PARK PARKING GARAGE
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Procedure Approval

The Contractor shail provide the Engineer all information necessary to confirm that the
methods and procedures to be used meets the requirements of this Section. Submittals

shall be made to the-Engineering Department, City and Borough of Juneau, Alaska, or its
designate.

QUALITY ASSURANCE

A. General

The firm performing the work shall each have a minimum of five years documented
experience in the successful application of their respective trades.

PART 2 - PRODUCTS

2.01

GENERAL

A. Aluminum Anodes

The metal used to fabricate the anodes shall be an aluminum-zinc-indium alloy of the
following composition:

ELEMENT % ELEMENT % ELEMENT %
zinc 2.80-6.50 indium  0.010-0.020 silicon 0.20 (max)
copper 0.006 (max) iron 0.12 (max) aluminum balance

The atloy shall have a closed circuit potential -1.150V, in ASTM D-1141 antificial seawater, to
a Cu/CuSQ4 reference and at an applied current density of 4maAv/in?. The alloy shall have a

nominal current capacity of 1,150 amp-hr/lb, a nominal consumption rate of 7.62 Ib/amp-yr
and an ailoy efficiency of 85%.

The anodes shall be a “pipe-through” design that employs a 2-inch diameter schedule 80
mild steel core. The anodes shall have 325 net pounds of availabie aluminum alloy. The
anode geometry shall be such so as to provide a maximum calculated resistance of 0.21

ohms in 87.5 ohm-cm saline mud, using Dwight's modified equation.

Resistance (from Dwight's Equation):  Resistance = L ln(uﬁ—] = =
2a R A 254cm

Where, R = |@secronde | = anode length and p = resistivity (87.5 ohm-cm.)

The anodes shall be American Corrasion Services, Inc., alloy ACS-4, drawing 20318, or
approved equal.

Anodes shall be supplied with lifting eyes securely attached to the steel pipe core. A
galvanized steel lifting chain shall be fitted to the anode eye. The chain shall be of sufficient
length to run on the bottom from the anode to its respective pile and then up the pile to
elevation 0.0. The chain snall be attached to an eye at elevation 0.0 (see Sheet 2).

RFQ E 85-125 CORROSION CONTROLMARINE PARK PARKING GARAGE
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Anode Cable

Cables from the anode to the piles shall be AWGE 4 stranded copper with HMW/PE type cp

insulation. The existing cables shall be used for anodes placed near pile clusters B-9 and
B.7-9.

Cold Applied Mastic

The cold applied mastic shall be Kop-Coat® Bitumastic No. 50 protective coating.. .

Soil Reference Electrode

The soil reference electrode shall be a SlimLine® Model US-AGG-SW underground
reference electrode manufactured by Electrochemical Devices, Inc. (EDI), or approved
equal.

Test Station

The test station shall be a flush-to-grade cathodic protection test station. The test station
shall be a Flush Fink® manufactured by Cott Industries, or approved equal.

Thermite Weld Materials

The molds, charges, cable selves and any additional materials shall meet the
recommendations of the thermite weld material manufacturer for attaching stranded copper
cables to steel surfaces. Thermite weiding equipment shail be an Erico Industries Cadweld®
or approved equal.

Thermite Weld Caps

The thermite weld caps shall be Royston Handy Caps® or approved equal.

PART 3 - EXECUTION

"3.01

3.02

INSPECTION

Examine areas and conditions under which the work is to be performed. Commencing work

indicates the Contractors acceptance that all existing conditions are as stated and are
satisfactory.

PREPARATION

A.

Removal of Impediments

Removal of impediments attendant to performing the work shall be the responsibility of the
Contractor.

Protection of Adjacent Areas

Protection of areas adjacent to the work areg, the visiting public and Library Staff shall be
stringently controlled during this work. The Contractor shall be responsible that the activities,

RFQ E 95-125 CORROSION CONTROLMARINE PARK PARKING GARAGE
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staging or storage related to this work does not interfere with ongoing uses of the Marine
Park Parking Garage, the CBJ Public Library or the continued operation of the dock.

EQUIPMENT

Blasting equipment will not be allowed for removal of coatings and corrosion product from piling.
Scalers, needle guns and bristle brushes shall be used for that purpose. Equipment employed
by the Contractor shall meet or exceed the requirements listed elsewhere in this Specification.

PROCEDURES

A.

Connection of Anode Cables tec Piling

Two anode cables are in existence at the facility and are already connected to the piling.

These two anode cables shall be used to for the anodes placed near pile clusters B-9 and
B.7-9.

Locations of the four other anode placements are shown in Sheet 1 of the Drawings. At each
location one end of the respective anode cable shall be connected to the interior face of a
pile web in the adjacent pile cluster as shown in Sheet 2. At pile clusters an interior web face
fronts toward the center of its pile cluster. For anodes installed on the C.5 and D lines, an
interior face is one that faces towards shore. The connection shall be within 3-ft of the

respective pile cap boftom. The thermite weld process shall be used to make the
connection.

For all locations no more than 2-inches of insulation shall be removed from the cable to
make the connection to the piling.

The area where the welding is to be performed shall be clean and free from dirt, rust and oil.
On each pile a 3-inch x 3-inch area of steel shall be cleaned to bright metal. The thermite
weld shall be made in strict accordance with the manufacturer’s instructions. The size of the
mold and charge employed, the use of cable sleeves or packing material shall be as

recommended by the manufacturer to successfully weld an AWG# 4 stranded copper cable
to a vertical flat steel plate.

After welding, the weld area shall be cleaned of all slag. The weld will be judged successful

if it can withstand a moderate oblique blow from a 2 pound hammer and a moderate in-line
pull on the cable.

The weld area and adjacent cable and 3-inch x 3-inch are of bare steel shall be coated with
the thermite weld cap pdmer. No copper or weld material shall be left uncoated. The
thermite weld cap shall be installed in accordance with the manufacturer's instructions.

If after installation of the weld cap any piling steel coating damage was not covered by the
weld cap, that damage and/or exposed steel shall be coated with the cold applied mastic.

The attached cables shall not be left hanging or allowed to become submerged in seawater.
The cabies shall not be used to handle, move or place the anodes.

Connection of Anode Cables to Anodes

One AWGH# 4 anode cable shall be connected to one end of each the six aluminum alloy
anodes that are to be installed during the course of this work. The connection shail be made
to one end of the stee! care (schedule 80 pipe) which extends from each end of the anodes.

RFQ E 95-125 CORROSION CONTROLMARINE PARK PARKING GARAGE
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The connections shall be no closer that two-inches nor more than 4-inches from the selected
end of the steel core.

For the anodes located at pile ciusters B-8 and 8.7-9 one foot of the existing cable shall be
removed prior to attaching anodes. For all locations no more than 2-inches of insulation
shall be removed from the cable to make the connection to the anodes.

The area where the welding is to be performed shall be clean and free from dirt, rust and oil.
The steel shall be cleaned or filed to bright metal. The thermite weld shall be made in strict
accordance with the manufacturer's instructions. The size of the mold and charge employed,
the use of cable sleeves or packing material shall be as recommended by the manufacturer
to successfully weld an AWG# 4 stranded copper cable to a 2-inch diameter, schedule 80

steel pipe. As installed, the anode cable shail run longitudinally with and away from the
anode.

After welding, the weld area shall be cleaned of all slag. The weld will be judged successful

if it can withstand a moderate oblique blow from a 2 pound hammer and a moderate in-line
pull on the cable.

The weld area and adjacent cable and steei core shall be coated with the cold applied

mastic. No copper or weld materiai shail be left uncoated. Coating of the cable and steel
core should extend 2-inches, minimum, from the weld.

The attached cables shail not be used to handle, move or place the anodes.

C. Running Cables

The four cables installed in the course of this work shall be run, down the interior web of the
pile to which they have been attached, to their respective anode. The two exiting cables

shall be run to their respective anodes down an interior web of one of the piles at clusters B-
9 and B.7-9.

The Contractor shall exercise care during installation to avoid nicks, cuts or other damage to
the anode cables. Each anode cable shall be secured by three clips. The uppermost clip wiil
be located 5-feet below the bottom of the cable's respective pile cap (approx. elev. 15 fi).
The second clip will be located at Elev. 7, approximately 2 feet above the pile cross bracing

on lines C, C.5 and D. The lowest clip will be set at a maximum elevation of Juneau, Alaska
MLLW, Elev. 0.0ft.

The anode wire clips shall be made of 1-inch x 1/8-inch galvanized mild steel flat stock. The
clips shall be bent to a block “U” shape as shown in Sheet 2. The clip lips shall have
sufficient depth so that the cable will be fully enclosed by the clip-stud-web combination.

The clips shall be attached to the piling with 3/8-inch - 16 x 2-inch zinc plated studs. The
studs may be either velocity-type or welded-type.

If welded types are used the web ends of the studs should be free of zinc prior to welding.
At the installation location a two-inch x two-inch area of the pile web shall be cleaned to
bright metal prior to welding. Welding should be accomplished using a manufactured stud

welding system. Surface preparation, and welding should be performed in accord with
relevant AWS specifications.

Any area of the clips or studs where the zinc covering is damaged or steel is exposed shall
be touched-up by coating with a2 low-melting zinc alloy. All welded areas shall also be

RFQ E 95-125 CORROSION CONTROLMARINE PARK PARKING GARAGE
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touched up in a similar fashion. The zinc alloy bars used shall be specifically designed for
such application.

The clips shall be held in place with appropriately sized galvanized steel lock washers and

galvanized steel nuts. Care shall be taken in tightening the stud nuts to avoid any damage
to the cable insulation.

D. Installation of Aluminum Anodes

The Contractor shall fumish and install the aluminum alloy anodes as shown on the
Drawings. The anodes shall have sufficient cabie to allow their placement 10-feset from the
nearest steel pile. No anodes shall be installed within the confines of a pile cluster. The
contractor shall use the lifting chain attached to the lifting eye to lower each anode.
Dropping the anodes is not acceptable. The Contractor shall not use the anode cable to
either guide or lower the anode. After installation, the Contractor shail secure the chain used
to lower each anode to the respective eye at elevation 0 an the respective pile (see Sheet 2).

E. Installation of Reference Electrode

One reference electrode shall be installed at a location shown on Sheet 1. The reference
electrode shall be installed in strict accordance with the manufacturer's instruction. Any pre-
installation conditioning shall be carefully followed. The method of instailing the electrode.

including any type of casing to be used, shall be determined by the Contractor and submitted
to the Engineer before work is started.

The reference electrode shall be instailed in a 2-inch minimum diameter hole. The hole shall
be maintained open and the reference electrode installed at the final level 35-feet below
grade if that location is a minimum of 5-feet below the A-J rock fill. If the location at 35-feet
below grade is not 5-feet below the lower boundary of the A-J rock fill the Contractor shail
continue to until that 5-foot minimum has been reached. Any depth up to and including 50
feet shall be drilled and completed by the Contractor at no additional cost to the CBJ. The
Contractor shall not proceed beyond 50 feet without authorization from the Engineer.

The reference electrode shall be secured by a slurry mix. The siurry mix shall be a dry
weight mix of 75% sand plus 25% bentonite. Water shall be added to achieve a pourable
consistency. The slurry shall be placed so that it surrounds the electrode and extends to a

level 1-foot above the electrode (see EDI drawing USAPP1). Fill the balance of the hole
with suitable backfill.

The cable shall be run underground from the installation location to the test station.
Installation shall be direct burial at a level 2-ft below that of the adjacent surface. A yellow

buried utility marking ribbon shall be run directly above the cable at a level 6-inch below that
of the surface.

The Contractor shall carefully protect the integrity of the reference electrode cable. No
breaks or cuts in the cable insuiation will be acceptable.

F. Installation Test Station Structure Bond Wire

An AWG# 14, stranded copper wire with red XHHW insulation shall be thermite welded to a
pile at cluster A-5.  This wire shall serve as a test lead to the piling with soil exposure.

The area where the welding is to be performed shall be clean and free from dirt, rust and oil.

On the selected pile a 3-inch x 3-inch area of steel shall be cleaned to bright metal. The
thermite weld shall be made in strict accordance with the manufacturer's instructions. The

RFQ E 95-125 CORROSION CONTROLMARINE PARK PARKING GARAGE
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size of the mold and charge employed, the use of cable sieeves or packing material shall be

as recommended by the manufacturer to successfully weld an AWG# 14 stranded copper
cable to a vertical flat steel plate.

After welding, the weld area shall be cleaned of ailhsiag, The weld will be judged successfui

if it can withstand a moderate oblique blow from a 2 pound hammer and a moderate in-line
pull on the cable.

The weld area and adjacent cable and 3-inch x 3 inch are of bare steel shall be coated with
the thermite weld cap primer. No copper or weld material shall be left uncoated. The
thermite weid cap shall be installed in accordance with the manufacturer's instructions.

If after installation of the weld cap any piling steel coating damage was not covered by the
weld cap, that damage and/or exposed steel shall be coated with the cold applied mastic.

The cable shall be run underground from the installation location to the test station.
Installation shall be direct burial at a level 2-ft below that of the adjacent surface. A yellow

buried utility marking ribbon shall be run directly above the cable at a level 6-inch below that
of the surface.

The Contractor shall carefully protect the integrity of the structure bond wire cable. No
breaks ar cuts in the cable insulation wiil be acceptable.

The Contractor shall carefully protect the integrity of the struciure bond wire cable. No
breaks or cuts in the cable insulation will be acceptable.

G. Installation of Test Station

The test station shall be installed flush with the ground at the location shown on Sheet 1.

The reference electrode cable and structure bond wire cable shall be brought underground
into the test station. As finally installed, both cables shall have sufficient siack with the body

of the test station to allow the test station panel to be removed to a distance of 2-fest
minimum.

The test station shall be installed in accordance with the manufacturer's instructions. Any
electrical shorting bars or wires shall be removed. The Contractor shall test that upper left
hand and upper right hand terminals are electrical open-circuit as installed.

The reference electrode cable shall be terminated with an “eye” lug and secured to the upper
left hand terminal with a hex-head nut. That terminal shail be permanently marked “REF".

The structure bond wire cable shall be terminated with an “eye” lug and secured to the upper
right hand terminal with a hex-head nut. This terminal shall be permanently marked *PILE".

H. Material Handling and Storage

1. Storage

All materials shall be stored in strict accordance with manufacturer's recommendations.
The location of any on-site storage snall have prior approvai of the Engineer.

2. Container Requirements

RFQ E 95-125 CORROSION CONTROLMARINE PARK PARKING GARAGE
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All materials shipped to the job site shall have clearly marked upon each container a

minimum of the following:

Component Designation
Complete Mixing Instructions
Product Name

Shelf Life )
Batch Number Containing
Manufacturer's Name, Address, and Fhone Number

TQ@me oo oD

Instructions

I. Asphalt Pavement Repair

Component Weights, Total Combined Weights and Mixing Ratio

Hazard Wamings, ANS! Classification (formerty SPI Classification) and First Aid

All asphalt pavement disturbed by installation of the test station, reference electrode, and
conduit and wiring between them and the structure shall be repaired in accordance with

applicable CBJ Standards.

3.05 CERTIFICATION

The Contractor shall be responsible for selection of the product(s) and system(s} he/she
proposes to use. Certification wiil not relieve the Cantractor from his/her responsibility to provide

acceptable products as specified herein.

3.06 PROGRESS INSPECTION

Close inspection procedures shall be observed throughout the cathodic protection system
installation process. Owner shall be represented by on-site inspection as judged necessary.

3.07 FIRSTAID

A. Special Personne! Protection Requirements

The Contractor shall provide the manufacturer recommended safety protection articles tlo be
used by all workers during all operations. These include, but are not limited to the following:

1. Splash-proof goggles shall be wom during all operations of application and use of

coatings.

2. Impervious gloves, such a PVC or butyl rubber coated gioves, should be wom while

applying coatings.

3. Welding glasses, hood, gogglies, gloves and aprons, as appropriate whnen stud or

thermite welding.

3. A First Aid Kit containing principally bandages, eye washes and wound cleansers and

soaps shall be at the job site at all times.

3.08 CLEAN-UP

A. General

RFQ E 95-125 CORROSION CONTROLMARINE PARK PARKING GARAGE



CATHODIC PROTECTION

SECTION 16540
PAGE 9

condition at no additional cost to the Owner.

-

Removal and Transbort

Responsibility for disposal of waste, unused Mmaterials and debris rests solely with the
Contractor. If hazardous materials are disposed of off-site, the Contractor shall submit

. copies of permits from applicable Federal, State, or Municipal authorities and necessary

certificates that the material has been disposed of per regulations.

PART 4 - PAYMENT

4.01

GENERAL

A. Payment for all work described herein shall be based on 3 lump sum amount as bid by the

Contractor in accordance with the General Conditions of the Request for Quotation.

RFQ E 95-125 CORROSION CONTROLMARINE PARK PARKING GARAGE



4 moob e

b8 'ONV BL .0 SIN o

RN,

L-L009 kLY
. PO Bupea g
S perardidy NOILO310Ud NOISOUHOD
ELL JOVHVYO ONIMHYL HHVYd INIHVYIW
- 7 L2029 AVANNE 40 HONOYO® ONY ALID
a1 pevdpeeg
1RO NOLONIISVA ' TLLLYAS

SALYIDO0SSY 3 YANNILLIZR IR XK X

. ANIWIAV
i 'OV DNILSIX3

(@

9 aIHD WO
~6—— Ld Z) 138

!
L

OEWE®E©

D,

Sty

INIT.V |
Woud 149 138 [}

s &

. %

Oy @

(]
L1
M
fcd

NOILVLS 1S3l

300Y10373 30N3YI43H

()

/ 1
-— —. ;

MNY8 40 doL |

@ 0©®

JLYWIXOHddY

B 133LS LSIYVIN FHL
WOMA L1408 JO WNWINIW ¥ 38
TIVHS J00NY IHL 'O 1V LSHI
SY 'O3LVYOIGNI NOILYD O
IHL 1V WOLLOB NO 30V 1d

NOILVOO1 300NY




P oo T eem| PB'ONVEL . SIN Lo

Z-Lo009Liye
Pong Bupeasg

4 peroiddy NOILO310Yd NOISOYYOD
I FJOVHVYO ONINUY L Muvd ANINYIN
Aawwial NYINNC 40 HONOYOB ONY ALID

ir
) peulpve g ML

R0 NOLONIISVA “TLLIYAS

SILYIDOSSY B VANNIL LS

(a3yowyy)
QIANVYLS - OMY bt

1v13d 33s
HILNID NO L4 0L ‘sdITD IdIm

' 1NN SW 'ATTVO
>

YILNIO NO.O- .0}
‘ONOL bk L X ¢ .8/8
‘aNLsS S ATV

_ L4 oL3zIs
‘SN ATV LILIE X .}
‘dIT10 YIM

"HSINI4 OL VO AT73M FLIWHAHL HLIM ¥3IA0D '8 OILSYIW HLIM LVYOD
'ONIGIEIM H3LY MO19 HIWWVYH HLIM LS3L ANV 9VIS 40 Q713M Nv3 19
"ONITT3M 30438 TVLIW LHOIME 01 311d Nv310

dVO 3711d 40 14 € NIHLIM Q73m
‘43M 371d 01 378V0 JAONY A13M JLIWYIHL

YIHSYM MOO1 SN 'ATVD

0°A313 LV JAT HLIM L4

\\




AN LV T T T

8150z yor INON  l16/10/20 suojsusWiqg Uoljo8g §504) ¥ar 16/91/L0 |
“ON 9Mm0 [ A8 NMYdd| 31vos *3lva "Uolsuswp jyBisy epouy ¥ar l6/1z2/80 | B
JAONY AOTIV WNNIANTY
M_KOO m&_l HIO_d\N_Hm mco_m_>cm_ 2log
"ONI “SIDIAYIS
NOISOYY0D NVIOIYINY
Z\l T —“A'
1994S g @8ppi19 ¢Gy jo suo) WY/ =g ._“ ke
, |
91 0L8 - 14yBrep ssoug NO _._w\mim =
'q] GZ¢ — 1YBjap teN
SALL A1AVO HLIM
NIVHO O IOINNOD
‘A1GYD TAONY < nG6 iz
.Hw'.z.ﬂ _.Vm . L
\ 810) wodiy
08 °e|hpeyoss ,,zZ
/ _LJ. : - :N.G—

NIVIIO ONY JAR ONILIIT




a0 % LIANS

1ddySn ‘oM 9.!53_ 18/¢2/v0 u:a_ Vg Ae :..:a_ ouop  ¥IVIE
uoljo|pysul  mauUIWlS — S ISPON
Z119—CCE/10y  zZ0@ZO 1 ‘uoaly ‘LE %08 Od ‘ .

"oul .mmo_\/.@_u _UU_E@F_UOLwU@_Q —M@ Aousjs|suoo a|qoinod @jow o0} Jejpm ppy
Abjo ejjuojueq %Gz snid pups %G/
...m_i._u:_mw.

Eﬂw_u mi_1_1_,._! - _;FL__H_EU

= | = —| FHEllL

=1 o Jm_w =l 1= I

=TT =HE =

li! = M =TNEITE

== e ol Rl ==

M= S s " EHTE ==

J =kl . _ el 11

=15l =1k=1 1_H_H =

P f==r = o —— =
=]lvpillE =l= Uiyt
N 5 — i |} 1 B ; ; =

li1oog |\ﬂmmﬁ 2 o _x_iiﬂ =T " omN W.ﬂﬂ T

R N () LB gy A et Ul e | g e TR o o B Y L i
== === == === == ===

elim ppaT Q

‘gpoJjos)d anoqo j00J | ‘ejoy o1y
|tpopg e|qojne Yiim )53 Yo 0 [iI4  -ejoy ojy| op0J}09ja 30UBIajal JAMO]
ojoy jJo souoipq |4 ¢ . Xjw Auns dwnd Jo unod g : ujw “op Z eloy lIKd

N
N

L

RS




