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GENERAL TERMS & CONDITIONS : a
REQUEST FOR QUOTATION (RFQ) AND REQUEST FOR PROPOSAL (RFP)

"

1. Awards will be made in the best interest of the Stale of Wast Virginia.

2. The State may accapt or reject in part, or in whole, any bid.

3. Prior to any award, the apparent successful vendor must be properly registered with the Purchasing Division
and have paid the required $125 fee.

4, All services petformed or goods delivered under State Purchase Order/Coniracts are to be continued for the
term of the Purchase Order/Contracts, contingent upon funds being appropriated by the Legislature or otheiwise
being made available. In the event funds are not appropriated or otherwise available for these services or goods
this Purchase Order/Contract becomes void and of no effect after June 30.

5. Payment may only be made after the delivery and acceptance of goods or services.

6. Interest may be paid for late payment in accordance with the West Virginia Code.

7. Vendor preference wifl be granted upon written request in accordance with the West Virginia Code.

8. The State of West Virginia is exempt from federal and state taxes and will not pay or reimburse such taxes.

9. The Director of Purchasing may cancel any Purchase Order/Contract upon 30 days written nofice to the seller.

10. The laws of the State of West Virginia and the Legisiative Rules of the Purchasing Division shall govern the
purchasing process.

11. Any reference to automatic renewal is hereby deleted. The Contract may he renewed only upon mutual written ‘
agreement of the parties,

12. BANKRUPTCY: In the event the vendoricontractor files for bankruptcy protection, the State may deem
this contract null and void, and terminate such contract without further order.

13. HIPAA BUSINESS ASSOCIATE ADDENDUM: The Wast Virginia State Government HIPAA Business Associate
Addendum (BAA), approved by the Attorney General, is available oniine at www.state.wv.us/admin/purchase/vre/hipaa.himi
and is hereby made part of the agreement provided that the Agency meets the definition of a Cover Entity
{45 CFR §160.103) and will be disclosing Protected Health Information {45 CFR §160.103) to the vendor.

14, CONFIDENTIALITY: The vendor agrees that he or she will not disclose to anyone, directly or indirectly, any such
personally identifiable information or other confidential information gained from the agency, unless the individual who is
the subject of the information consents to the disclosure in writing or the disclosure is made pursuant to the agency's
policles, procedures, and rules. Vendor further agrees to comply with the Confidentiality Policies and iInformation
Security Accountability Requirements, set forth in hitp://iwww.state wv.us/fadmin/purchase/privacy/noticeGonfidentiality .pdf.

15, LICENSING: Vendors must be licensed and in good standing in accordance with any and all state and local laws and
requirements by any state or local agency of West Virginia, including, but not limited to, the West Virginia Secretary
of State's Office, the West Virginia Tax Department, and the West Virginia Insurance Commission. The vendor must
provide all necessary releases to obtain information to enable the director or spending unit to
verify that the vendor is licensed and in good standing with the above entities.

16. ANTITRUST: In submiting a bid to any agency for the State of West Virginia, the bidder offers and agrees that
if the bid is accepted the bidder will convey, sell, assigh or transfer to the State of West Virginia all rights, title and interest
in and to all causes of action it may now or hereafter acquire under the antitrust laws of the United States and the State of
West Virginia for price fixing and/or unreasonable restraints of trade relating to the particular commodities or sefvices
purchased or acquired by the State of West Virginia. Such assignment shall be made and become sffective at the time the
purchasing agency tenders the initial payment to the bidder.

| certify that this bid is made without prior understanding, agreement, or cohhection with any corporation, firm, limited
liability company, partnership, or person or entity submitting a bid for the same material, supplies, equipment or
services and is in all respects fair and without collusion or Fraud. | further certify that | am authorized to sign
the certification on behalf of the biddar or this bid, '

INSTRUCTIONS TO BIDDERS
1. Use the quotation forms provided by the Purchasing Division. Complete all sections of the quotatien form.

2, ltems offered must be in compliance with the specifications. Any deviation from the specifications must be clearly
indicated by the bidder. Alternates offered by the bidder as EQUAL to the specifications must be clearly
defined. A bidder offering an alternate should attach complete specifications and literature to the bid. The
Purchasing Division may walve minor deviations to specifications.

3. Unit prices shall prevail in case of discrepancy. All quotations are considered F.O.B. destination unless alternate
shipping terms are clearly identified in the quotation.

4. All quotations must be delivered by the bidder to the office listed below prior to the date and time of the bid
opening. Failure of the bidder to deliver the quotations on time will result in bid disqualifications: Department of
Administration; Purchasing Division, 2019 Washington Street East, P.O. Box 50130, Charleston, WV 25305-0130

5. Communication during the solicitation, bid, evaluation or award periods, except through the Purchasing Division,
is striclly prohibited (W.Va. C.S.R. §148-1-86.6).

Hev. 1108/11
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Specifications

Purpose: To provide materials for Crooked Fork Superstructure Replacement
Project. #3321-20-3.18 ‘

1.0 DEFINITIONS

A,
B.
C.

The “Agency” shall be defined as the West Virginia Division of Highways

The “Vendor” shall be defined as the successful bidder.

The “Contract” shall be defined as the binding agreement that is entered into
between the State of West Virginia and the Vendor to provide the services as
herein specified.

. “Release Order” shall be defined as order placed against the Contract by the

Agency.

Mandatory Requirements: The terms “must”’, “will”, “shall”, “minimum?,
“maximum”, or “is/are required” identify a mandatory item or factor. Decisions
regarding compliance with any mandatory requirements shall be at the sole
discretion of the State.

2.0 SCOPE OF WORK

The successful Vendor shall provide structural steel AASHTO M270

grade 50

2.1

and provide for delivery to District 7 storage yard located in Weston, WV.
Technical Requirements:

2.1.1: 8,600 1b. W shape structural steel AASHTO M270 grade 50.
6 pieces W-18 x 50 x 28’ 8”, w/15° R.F.S. miter (see plans drawing for detailed
milling dimensions).

2.1.2: 1,838 Ib. Structural steel plate AASHTO M270 grade 50.
2 pieces 2" x 9” x 15° 0"

2.1.3: 681 Ib. Structural steel plate AASHTO M270 grade 50.
2 pieces 1" x 5" x 20’ 0"

2.1.4; 1,496 1b. Angle shape structural steel AASHTO M270 grade 50.
2 pieces 8" x 4" x 17, 19’ 0” long




2.1.5: 660 lb. Diaphragm assemblies
15 pieces

2.1.6: 350 lb. Straight splice plate assembly
6 pieces

2.1.7: 232 1b. Angled splice plate assembly
4 pieces

2.1.8: 857 lb. Straight post assembly
8 pieces

2.1.9: 855 Ib. Angled post assembly
8 pieces

2.1.10: 18 ea. Exterior high strength bolt w/ nut and washer
3/4» e 2» :

2.1.11: 36 ea. Interior high strength bolt w/ nut and washer
aA” X 2 %” .

2.1.12: 120 ea. Dome head bolt w/ nut and washer
1”7 x 147

2.1.13: 24 eca. Dome head bolt w/ nut and malleable iron washer
%" x 307 :

2.1.14: 64 ea. Dome head bolt w/ nut and washer
%" x 107

2.1.15: 180 ea. Deck nailing clips
For 2" x 6” timber with 9/16” slot

Notes:
All structural shapes, bearing plates, post assemblies, diaphragm assemblies, splice plate
assemblies, nailing clips, and any other material for Crooked Fork Superstructure
Replacement, Project # $S321-20-3.18 are to be fabricated as shown on the attached plans
in accordance with WVDOH Standard Specifications, Nov. 2010 Section 615. (Refer to
www.transportation. wv.gov for electronic copy of these specifications) After fabrication, all
steel must be galvanized according to ASTM 123 and ASTM 1353 (see attachment). All
cutting, drilling, welding, and galvanizing shown on the plans shall be included in this
price. Foreign steel will not be accepted. No additional freight will be paid by the WVDOH.
All lab reports must accompany the shipping ticket. |




3.0 FREIGHT AND DELIVERY
3.1 Freight
3.1.1 All shipments are to be FOB Destination.

3.1.2 The Vendor shall be responsible for including freight charges in quote.

3.2 Delivery

3.2.1 Deliveries shall be made to the WVDOT location:

West Virginia Division of Highways
1205 US Highway 19 South
Weston, WV 26452

Attn: Bryan Henry

Phone: (304) 269-0439

4.0 PAYMENT
4.1 Payment
4.1.1 The Vendor must supply an itemized invoice upon completion of delivery.

4.1.2 Freight charges must be included in the quote.

5.0 AWARD

51 Award of this order will be made to the single lowest responsible bidder
meeting specifications and not split.




Designation: A 123/A 123M - 09

Standard Specification for

10

Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel

Producis’

This standard {s issued under the fixed designation A 123/A 123M; the number immediately following the designation indicates the year
of original adoption or, in the case of revision, the year of last revision, A number in parentheses indicates the year of last reapproval.
A superscript epsilon (g) indicates an editorial change since the last revision or reapproval. .

This standard has been approved for use by agenciles of the Department of Defense,

1. Scope*

1.1 This specification covers the requirements for zine
coating (galvanizing) by the hot-dip process on iron and steel
products made from roled pressed and forged shapes, castings,
plates, bars, and strips.

1.2 This specification covers both unfabricated products and
fabricated products, for example, assembled steel products,
structural stee] fabrications, large tubes already bent or welded
before galvanizing, and wire work fabricated from uncoated
steel wire: This specification also covers steel forgings and iron
castings incorporated into pieces fabricated before galvanizing
or which are too large to be centrifuged (or otherwise handled
to remove excess galvanizing bath metaf).

Note I—This specification covers those products previously addressed
in Specifications A 123-78 and A 386-78.

1.3 This specification does not apply to wire, pipe, tube, or
stecl sheet which is galvanized on specialized or continuous
lines, or to steel less than 22 gage (0.0299 in.) [0.76 mmn] thick.

i.4 The galvanizing of hardware items that are to be
centrifuged or otherwise handled to remove excess zinc (such
as bolts and similar threaded fasteners, castings and rolled,
pressed and forged items) shall be in accordance with Speci-
fication A 153/A 153M.

1.5 Fabricated reinforcing steel bar assemblies are covered
by the present specification. The galvanizing of separate
reinforcing steel bars shall be in accordance with Specification
A T6TIA T6TM.

1.6 This specification is applicable to orders in either
inch-pound units (as A 123) or SI units (as A 123M). Inch-
pound units and ST units are not necessarily exact equivaients.
Within the text of this specification and where appropriate, SI
units are shown in parentheses, Each system shall be used
independently of the other without combining values in any
way. In the case of orders in SI units, all testing and inspection
shall be done using the metric equivalent of the test or

1 This specification is under the jurisdiction of ASTM Committee A0S on
Metatlic-Coated Iron and Steel Products and is the direct responsibility of
Subcommittee A05.13 on Structural Shapes and Hardware Specifications.

Current edition approved May 1, 2009. Published May 2009. Originally
approved in 1928. Last previous edition approved in 2003 as A 123/A 123M - 08.

inspection method as appropriate. In the case of orders in SI
urits, such shall be stated to the galvanizer when the order is
placed,

2. Referenced Documents

2.1 ASTM Standards:*

A 4T/A 47TM Specification for Ferritic Malleable Iron Cast-
ings

A 90/A 90M Test Method for Weight [Mass] of Coating on
Iron and Steel Articles with Zinc or Zinc-Alloy Coatings

A 143/A 143M Practice for Safeguarding Against Em-
brittlement of Hot-Dip Galvanized Structural Steel Prod-
ucts and Procedure for Detecting Embrittlement

A 153/A 153M Specification for Zinc Coating (Hot-Dip) on
Iron and Steel Hardware

"A 384/A 384M Practice for Safeguarding Apainst Warpage
and Distortion During Hot-Dip Galvanizing of Steel As-
semblies

A 385 Practice for Providing High-Quality Zinc Coatings
(Hot-Dip)

A T6T/A T6TM Specification for Zine-Coated (Galvanized)
Steel Bars for Concrete Reinforcement

A 780 Practice for Repair of Damaged and Uncoated Areas
of Hot-Dip Galvanized Coatings -

A 902 Terminology Relating to Metaliic Coated Steel Prod-
ucts

B 6 Specification for Zinc

B 487 Test Method for Measurement of Metal and Oxide
Coating Thickness by Microscopical Examination of Cross
Section

B 602 Test Methed for Attribute Sampling of Metallic and
Inorganic Coatings

B 960 Specification for Prnme Western Grade-Recycled
(PWG-R) Zinc

E 376 Practice for Measuring Coating Thickness by
Magnetic-Field or Eddy-Current (Electromagnetic) Exami-
nation Methods

* For referenced ASTM standards, visit the ASTM website, WWW.astm.org, of
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

#A Summary of Changes section appears at the end of this standard.
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3. 'Terminology (Sée Fig. 1)

3.1 Definitions:

3.1.1 The following terms and definitions are specific to this
specification. Términology A 902 contains other terms and
definitions relating to metallic-coated steel products,

3.2 Definitions of Terms Specific to This Standard:

3.2.1 average coating thickness, n—the average of three
specimen coating thicknesses.

3.2.2 black, adj—denotes the condition of not galvanized or
otherwise coated. For purposes of this specification the word

“black” does not refer to the color or condition of surface, or to
a surface deposit or contamination.

3.2.3 coating thickness grade, n—the numerical value from
Table I at the intersection of a material category and a
thickness range.

3.2.4 gross dross inclusions, n—the iron/zinc intermetallics
present in a galvanized coating in a form other than finely
dispersed pimples,

3.2.4.1 Discussion-~These inclusions would create an ex-
posed steel spot if they were removed from the coating. These

Artictes whose Surface Area is greater than 160 sq.in. (100,000 $Q. mmy}

Specimen

Lot

3 Test Anticles |
Sample each composed of
3 Specimens

Each Spacimen (5 or more measurements widely
dispersed) must have Minimum Average Coating
Thickness of (Table 1) -1 grade

EachTest Article in the Sample (3 Specimens each) must
have Minimum Average Coating Thickness of (Table 1)

Articles whose Surface Area is equal {o or less than 160 sq.in. {100,000 sq. mm}

o, e Fr

Each Specimen (5 or more rheasurements widely dispersed) must
have Minimum Average Coating Thickness of (Table 1) -1 grade

All Test Articles (Specimens) Together must have Minumum
Average Coating Thickness of (Table 1)

FIG. 1 Single- and Multi-Specimen Articles

S Lot

3 Test Articles
3 Specimens
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TABLE 1 Minimum Average Coating Thickness Grade by Material Category

All Specimens Tesled

Steet Thickness Range (Measured}, in. (mm)

Material Categoty

<Vis (<1.6) Welo < (1.6 10<32) YiloNe (321048 >Veto <% (>4810 <64} =Va (=6.4)
Structural Shapes and Piate 45 65 75 85 100
Sirip and Bar 45 65 75 85 100
Pipe and Tubing 45 45 75 75 75
Wire 35 50 60 65 a0

Reinforeing Bar

inclusions are raised surfaces and are easily knocked off
through contact with lifting straps or chains, tools, fixtures, or
other galVanized parts.

3.2.5 material category, n—ithe general class or type of
material or process of manufacture, or both, that nominally
describes a unit of product, or from which a unit of product is
made. For example, bar grating belongs to the category “strip,”
handrail belongs to the category “pipe,” etc.

3.2.6 multi-specimen article, n—a unit of product whose
surface area is greater than 160 in.[100 000 mm?®]. For
thickness festing purposes, articles whose surface area is
greater than 160 in.” are subdivided into three continuous local
sections, nominally equal in surface area, each of which
constitutes a specimen. In the case of any such local section
containing more than one material category or steel thickness
range as delineated in Table 1, that section will contain more
than one specimen (see Rig. 1).

3.2.7 sample, n—a collection of individual vnits of product
from a single lot selected in accordance with Section 7, and
intended to represent that lot for acceptance. If a sample is
taken as representing the lot for acceptance, the sample shall be
taken at random from the lot without regard to the perceived
quality or appearance of any individual unit in the lot being
sampled. The sample consists of one or more test articles.

3.2.8 single-specimen article, n—a unit of product whose
surface area is equal to or less than 160 in.2 {100 000 mm?] or
that is centrifuged or otherwise similarly handled in the
galvanizing process to remove excess galvanizing bath metal
(free zinc). For thickness testing purposes, the entire surface
area of each unit of product constitutes a specimen. In the case
of any such article containing more than one material category
or stgel thickness range as delineated in Table 1, that article
will Eontain more than one specimen (see Fig. I).

3.2:5.9 specimen, n—the surface of an individual test article
or a portion of a test article, upon which thickness measure-
ments are to be performed, which is a member of a lot, or a
member of a sample representing that lot. For magnetic
thickness measurements, specimen excludes any area of the
surface which is subject to processes (such as flame cutting,
machining, threading, etc.) that can be expected to result in
surface conditions not representative of the general surface
condition of the test article, or is disqualified by the measure-
ment method. The minimum average coating thickness grade
for any specimen shall be one coating grade below that
required for the appropriate material category and thickness in
Table 1. For a unit of product whose surface area is equal o or
less than 160 in.? [100 000 mm?], the entire surface area of
each test article constitutes a specimen. In the case of an article

containing more than one material category or steel thickness
range as delineated in Table 1, that article will contain more
than one specimen, as appropriate (see Fig. I).

3.2.10 specimen coating thickness, n—the average thick-
ness from no less than five test measurements on a specimen,
when each measurement location is selected to provide the
widest dispersion (in all applicable directions) of locations for
the steel category of the test article within the confines of the
specimen volume.

3.2.11 test article, n—an individual unit of product that is a
member of the sample and that is examined for conformance to
a part of this specification.

4, Ordering Information

4.1 Orders for coatings provided under this specification
shall include the foHowing:

4.1.1 Quantity (number of pieces to be galvanized) and total
weight,

4.1.2 Description (type and size of products) and weight.

4.1.3 ASTM specification designation and year of issue.

4.1.4 Material identification (see 5.1) and surface condition
or contaminatios.

4.1.5 Sampling plan, if different from 7.3.

4.1.6 Special test requirements (see 8.1).

4.1.7 Special requirements (special stacking, heavier coat-
ing weight, etc,).

4.1.8 Tagging or piece identification method,

5. Materials and Manufacture

3.1 Steel or Iron—The specification, grade, or designation
and type and degree of surface contamination of the iron or
steel in articles to be galvanized shall be supplied by the
purchaser to the hot-dip galvanizer prior to galvanizing,

Note 2—The presence in steels and weld metal, in certain percentages,
of some elements such as silicon, carbon, and phosphorus tends to
accelerate the growth of the zinc-iron alfoy layer so that the coating miay
have a matte finish with litile or no outer zinc layer. The galvanizer has
only limited control over this condition. The mass, shape, and amount of
cold working of the product being galvanized may also affect this
condition. Practice A 385 provides guidance on steel selection and
discusses the effects of various ¢lements in steel compositions (for
example, silicon), that influence coating weight and appearance.

5.2 Fabrication--The design and fabrication of the product
to be galvanized are the responsibilities of the designer and the
fabricator. Practices A 143, A 384, and A 385 provide guidance
for steel fabrication for optimum hot dip galvanizing and shall
be complied with in both design and fabrication, Consultation
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between the designer, fabricator, and galvanizer at appropriate
stages in the design and fabrication process will reduce future
problems.

5.3 Castings—The composition and heat treatment of iron
and steel castings shall conform to specifications designated by
the purchaser. Some types of castings have been known to
show potential problems with predisposition to being em-
brittled during the normal thermal cycle of hot-dip galvanizing.
It is the ‘responsibility of the purchaser to heat ireat or
otherwise allow for the possibility of such embrittling phenom-
ena. The requirements for malleable iron castings to be
galvanized shall be as stated in Specification A 47.

5.4 Zinc—The zinc used in the galvanizing bath shall
conform to Specification B 6, or Specification B 960, or both.
If a zinc alloy is used as the primary feed to the galvanizing
bath, then the base material used to make that atloy shall
conform to Specification B 6, or Specification B 960, or both,

5.5 Bath Composition—The molten metal in the working
volume of the galvanizing bath shall contain not less than an
average value of 98,0 % zinc by weight.

Note 3—The galvanizer may choose to add trace amounts of certain
elements (for example, aluminum, nickel, and tin) to the zinc bath to help
in the processing of cerialn reactive steels or to enhance the cosmetic
appearance of the finished product. The use of these trace elements is
permitted provided that the butk chemistry of the gatvanizing bath is at
least 98.0 % zinc by weight. The elements can be added to the galvanizing
bath as part of a pre-alloyed zinc feed, or they can be added to the bath by
the galvanizer using a master feed alloy.

6. Coating Properties

6.1 Coating Thickness—The average thickmess of coating
for all specimens tested shall conform to the requirements of
"Table 1 for the categories and thicknesses of the material being
galvanized, Minimum average thickness of coating for any
individual specimen is one coating grade less than that required
in Table 1, Where products consisting of various material
thicknesses or categories are galvanized, the coating thickness
grades for each thickness range and material category of
material shall be as shown in Table 1, In the case of orders in
SI units, the values in Table 1, shall be applicable as metric
units in micrometres. In the case of orders in inch-pound units,
the measured value shall be converted to coating grade units by
the use of Table 2. The specification of coating thicknesses
heavier than those required by Table 1 shall be subject to
mutual agreement between the galvanizer and the purchaser.

(Fig. 2 is a graphic representation of the sampling and
specimen delineation steps, and Fig. 3 is a graphic representa-
tion of the coating thickness inspection steps.) .

6.1.1 For articles whose surface area is greater than 160
in.2 [100 000 mm?] (multi-specimen articles), cach test article
in the sample must meet the appropriate minimum average
coating thickness grade requirements of Table I, and each
specimen coating thickness grade comprising that overall
average for each test article shall average not less than one
coating grade below that required in Table 1.

6.1.2 For articles whose surface area is equal to or less than
160 in.? {100 000 mm?] (single-specimen articles), the average
of all test articles in the sample must meet the appropriate
minimum average coating thickness grade requireinents of
Table 1, and for each test article, its specimen coating thickness
shall be not less than one coating grade below that required in
Table 1.

6.1.3 No individual measurement, or cluster of measure-
ments at the same general location, on a test specimen shall be
cause for rejection under the coating thickness requirements of
this specification provided that when those measurements are
averaged with the other dispersed measurements to determine
the specimen coating thickness grade for that specimen, the
requirements of 6,1.1 or 6,1.2, as appropriate are met,

Note 4—The coating thickness grades in Table | represent the mini-
mum value obtainable with a high level of confidence for the ranges
typically found in each materiat category. While most coating thicknesses
will be in excess of those values, some materials in each category may be
less reactive (for example, because of chemistry or surface condition) than .
other materials of the stect category spectrum. Therefore, some artictes
may have a coating grade at or close to the minimum requirement shown
in Table I. In such cases, the precision and accuracy of the coating
thickness measuring technique should be taken into consideration when
rejecting such articles for coating thickness below that required by this
specification. Purchasers desiring a guarantee of heavier coatings than the

* minimum thicknesses shown herein should use the special requirements

(see 4.1.6) to specify coating thickness grades higher than those sliown in
Table 1. In addition, the purchaser should anticipate the meed for test
batches or extra preparation steps, or both, such as blasting before
galvanizing or other methods, to attempt to reach the higher requirements
with consistency. Some higher-than-standard thicknesses may be imprac-
tical or unattainable.

6.2 Finish—The coating shall be continuous (except as
provided below), and as reasonably smooth and uniform in
thickness as the weight, size, shape of the item, and necessary
handling of the item during the dipping and draining operations

TABLE 2 Coating Thickness Grade”

35 1.4 0.8 35 245
45 18 1.0 45 320
50 20 1.2- 50 355
55 22 13 55 3%0
60 24 1.4 60 426
65 2.6 1.5 65 460
7% 3.0 17 7% 630
80 3.1 19 80 665
85 338 20 85 600
100 39 23 100 705

A The values In micromelres {um) are based on the Coating Grade. The other values are based on conversions using the following formulas: mils = ym X 0.03937;

0z/f% = pm X 0.02316; g/m # = pin X 7.067.
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Nore 1—Hach specimen comprises nominally one third of the total
surface area of the article. A minimum of five measusernents should be
made within the volume of sach specimen, as widely dispersed within that
volume as is practical, so as to represent as much as possible, the general

coating thickness within that specimen volume.
FIG. 2 Articles Made of Many Components

Soloct Test Articles Articlas Presented
According to Sampling  |ff—— y
Plan for Inspection
(The Sample) {The Lot)
Tast
Asticles Fit Inspect each Material
Single Material Category Separately
Catagoty
Qne Specimen
Area > 160 in2 or por Test Adicle
100,000 mm2
Subdivide Bach Test Test Each Specimen
Articleinto Three  |—————| for Compiiance with
Specimen Section 6.1

Lot Falls for
Thicknass

P

Lot Passas for
Thickness

FIG. 3 Coating Thickness Inspection Steps

at the galvanizing kettle will permit. Except for local excess
coating thickness which would interfere with the use of the
product, or make it dangerous to handle (edge tears or spikes),
rejection for nonunifonm coating shall be made only for plainly
visible excess coating mot related to design factors such as
holes, joints, or special drainage problems (see Note 6). Since
surface smoothness is a relative term, minor roughness that
does not interfere with the intended use of the ‘product, or
roughness that is related to the as-received (un-galvanized)
surface condition, steel chemistry, or steel reactivity o zinc
shall not be grounds for rejection (see Note 7). Surface
conditions related to deficiencies related to design, detailing, or
fabrication as addressed by Practice A 3835 shall not be grounds
for rejection. The zinc coating on threaded components of
arficles galvanized under this specification shall conform to
that required in Specification A 153/A 153M. Surfaces that
remain uncoated after galvanizing shall be renovated in accor-
dance with the methods in Practice A 780 unless directed by
the purchaser to leave the uncoated areas untreated for subse-
quent renovation by the purchaser.

6.2.1 Each area subject to rencvation shall be 1 in. {25 mm]
or less in its narrowest dimension.

6.2.2 The total area subject to renovation on each article
shall be no more than ¥ of 1 % of the accessible surface area
to be coated on that article, or 36 in.? per short ton [256 cm? per
metric ton} of piece weight, whichever is less.

Nome S—Inaccessible surface areas are those which cannot be reached
for appropriate surface preparation and application of repair materials as
described in Practice A 780. Such inaccessible areas, for example, would
be the intemal surfaces of certain tanks, poles, pipes, tubes, and so forth.

6.2.3 The thickness of renovation shall be that required by
the thickness grade for the appropriate material category and
thickness range in Table 1 in accordance with the requirements
of 6.1, except that for renovation using zinc paints, the
thickness of renovation shall be 50 % higher than that required
by Table 1, but not greater than 4.0 mils.

_6.2.4 When areas requiring renovation exceed the criteria
previously provided, or are inaccessible for repair, the coating
shall be rejected, :

Nome 6—The requirements for the finish of a galvanized product
address themselves to a visual type of inspection. They do not address the
matter of measured coating thickness variations that can be encountered
because of different steels or different thicknesses of a given steel being
used in an assembly.

Nortg 7---Items which are prepared for galvanizing by abrasive clean-
ing will gencrally develop a thicker coating with a moderately rougher
surface.

6.3 Threaded Components in Assemblies— The zinc coating
on external threads shall not be subjected to a cutiing, rolling,
or finishing tool opération, unless specifically authorized by the
purchaser. Internal threads are not prohibited from being
tapped or retapped after galvanizing, Coatings shall conform to
the requirements of Specification A 153/A 153M,

6.4 Appearance—Upon shipment from the galvanizing fa-
cility, galvanized articles shall be free from uncoated areas,
blisters, flux deposits, and gross dross inclusions. Lumps,
projections, globules, or heavy deposits of zinc which will
interfere with the intended use of the material will not be
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permitted. Plain holes of ¥2-in. [12.5-mm] diameter or more
shall be clean and reasonably free from excess zinc., Marks in
the zinc coating caused by tongs or other items used in
handling the article during the galvanizing operation shall not
be cause for rejection unless such marks have exposed the base
metai and the bare metal areas exceed allowable maximums
from 6.2.1 and 6.2.2. The pieces shall be handled so that after
galvanizing they will not freeze together on cooling,

Nome 8—DPepending upon product design or material thickness, or
both, filming or excess zinc buildup in plain holes of less than Va-in.
[12.5-mm)] diameter may occur that requires additional work to make the
holes usabie as intended.

6.5 Adherence—The zinc coating shall withstand handling
consistent with the nature and thickness of the coating and the
normal use of the article, without peeling or flaking.

Nore 9—Aithough some maferial may be formed after galvanizing, in
general the zinc coating on the articles covered by this specification is too
heavy 1o permit severe bending without damaging the coating.

7. Sampling

7.1 Sampling of each lot shall be performed for conform-
ance with the requirements of this specification,

7.2 Alot is a unit of production or shipment from which a
sample is taken for testing, Unless otherwise agreed upon
between the galvanizer and the purchaser, or established within
this specification, the lot shall be as follows: For testing at a
galvanizer’s facility, a lot is one or more articles of the same
type and size comprising a single order or a single delivery
load, whichever is the smaller, or any number of articles
identified as a lot by the galvanizer, when these have been
galvanized within a single production shift and in the same
bath. For test by the purchaser after delivery, the lot consists of
the single order or the single delivery load, whichever is the
smaller, unless the lot identity, established in accordance with
the above, is maintained and clearly indicated in the shipment
by the galvanizer,

7.3 ,The method of selection and number of test specimens
shall be agreed upon between the galvanizer and the purchaser.
Otherjizise, the test specimens shall be selected at random from
each Iot. In this case, the minimum number of specimens from
each Ipt shall be as follows:

Number of Pieces In Lot Number of Specimens
3Jorless all
4 10 500 3
501 to 1200 5
1 201 o 3200 8
320t to 10 Q00 13
10 001 and over 20

Nom 10—Where a number of identical items are to be galvanized, 2
statistical sampling plan may be desired. Such a plan is contained in Test
Method B 602 which addresses sampling procedures for the inspection of
elecrodeposited metallic coatings and related finishes. If Test Method
B 602 is used, the level of sampling shall be agreed upon between the
galvanizer and the purchaser at the time the coating order is placed.

7.4 Atest specimen which fails to conform to a requirement
of this specification shall not be used to determine the
conformance to other requirements.

8. Tesi Meihods

8.1 Test Requirements—The following tests shall be con-
ducted to ensure that the zinc coating is being furnished in
accordance with this specification. The specifying of tests for
adhesion and embrittiement shall be subject to mutual agree-
ment between the galvanizer and purchaser. Visual inspection
of the coating shall be made for compliance with the require-
ments.

8.2 Thickness of Coating Test—The thickness of coatin g i3
determined by one or more of the three methods described as
follows,

8.2.1 Magnetic Thickness Measurements— The thickness of
the coating shall be determined by magnetic thickness gage
measurements in accordance with Practice E 376 unless the
methods deseribed in 8.2.2, 8.2.3, or 8.2.4 are used. For each
specimen (as described in 3.2.9) five or more measurements
shall be made at points widely dispersed throughout the
volume occupied by the specimen so as to represent as much as
practical, the entire surface area of the test specimen. The
average of the five or more measurements thus made for each
specimen is the specimen coating thickness.

8.2.1.1 For articles whose surface area is_greater than 160
in.2 [100 000 mm?] (mulii-specimen articles as described in
3.2.6), the average of the three specimen coating thickness
grades comprising each test article is the average coating
thickness for that test article. A specimen must be evaluated for
each steel category and material thickness within the require-
ments for each specimen of the test article,

8.2.1.2 For articles whose sutface area is equal to or less
than 160 in.2 (160000 mm?} (single-specimen articles as
described in 3.2.8), the average of all specimen coating
thickness grades is the average coating thickness for the
samnple.”

8.2.1.3 In the case of threaded components, the thickness of
coating shall be made on a portion of the article that does not
include any threads.

8.2.1.4 The use of magnetic measurement methods is ap-
propriate for larger articles, and is appropriate for smaller
articles when there is sufficient flat surface area for the probe
tip to sit flat on' the surface using Practice E 376.

8.2.2 Stripping Method—The average weight of coating
shall be determined by stripping a test article, a specimen
removed from a test article, or group of test articles in the case
of very small items such as nails, etc., in accordance with Test
Method A 90/A 90M unless the methods described in 8.2.1,
8.2.3, or 8.2.4 are used. The weight of coating per unit area
thus determined is converted to equivalent coating thickness
values in accordance with Table 2 (rounding up or down as
appropriate}, The thickness of coating thus obtained is the test
article coating thickness, or in the case of a specimen removed
from a test article, is the specimen average coating thickness.

8.22.1 The stripping method is a destructive test and is
appropriate for single specimen articles, but is not practical for
multi-specimen articles. ‘

8.2.3 Weighing Before and After Galvanizing—The average
weight of coating shall be determined by weighing articles
before and after galvanizing, subtracting the first weight from
the second and dividing the result by the surface area unless the
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methods descrbed in 8.2.1, 8.2.2, or 8.2.4 are used. The first
weight shall be determined after pickling and drying and the
second after cooling to ambient temperature, The weight of
coating per unit area thus determined is converted to equivalent
coating thickness values according to Table 2 (rounding up or
down as appropriate). The thickness of coating thus obtained is
the test article coating thickness.

8.2.3.1 The weighing before and after inethod is appropriate
for single-specimen articles, but is not practical for multi-
specimen articles.

Note 11—Both the stripping method and the weighing before and afier
method do not take into account the weight of iron reacted from the article
that is incorporated into the coating. Thus, the methods may underestimate
coating weight (and therefore the calculated thickness) by up to 10 %. The
accuracy of both methods will be influenced by the accuracy to which the
surface area of the articles tested can be determined.

8.2.4 Microscopy—The thickness of coating shall be deter-
mined by cross-sectional and optical measurement in accor-
dance with Test Method B 487 unless the methods described in
8.2.1, 8.2.2, or 8.2.3 are used. The thickness thus determined is
a point value. No less than five such measurements shall be
made at locations on the fest articke which are as widely
dispersed as practical, so as to be representative of the whole
surface of the test article. The average of no less than five such
measurements is the specimen coating thickness.

8.2.4.1 The microscopy method is a destructive test and is
appropriate for single-specimen articles, but i§ not practical for
multi-specimen articles.

8.2.5 Referee Method—In the event of a dispute over
thickness of coating measurements, the dispute shall be re-
solved as follows:

8.2.5.1 For multi-specimen articles, a new sample shall be
taken randomly from the lot of material, which has twice the
number of test articles as the sample which failed to conform
to this specification. If the lot size is such that the sample size
cannot be doubled, then the sample size shall be as previous,
but the number of widely dispersed sites at which measure-
ments were made shall be doubled, and these sites will
constitute the new sample. This new sample shall be measured
using magnetic thickness gages which have been calibrated for
accuracy against reference material thickness standards. If the
lot is found fo be nonconforming by the new sample, the
galvanizer has the right to sort the lot for conforming articles
by individual test, to re-galvanize non-conforming articles, or
to renovate the nonconforming articles in accordance with 6.2,

8.2.5.2 For single-specimen articles, a new sample shall be
taken randomly from the lot of material, which has twice the
number of test articles as the sample which failed to conform
to this specification. The test method for the new sample shall
be selected by mutual agreement between the purchaser and
galvanizer. If the lot is found to be nonconforming by the new
sample, the galvanizer has the right to sort the lot for
conforming articles by individual test, to re-galvanize non-
conforming articles, or to renovate the nonconforming articles
in accordance with 6.2

8.3 Adhesion—Determine adhesion of the zinc coating to
the surface of the base metal by cutting or prying with the point
of a stout knife, applied with considerable pressure in @ manner

tending to remove a portion of the coating. The adhesion shali
be considered inadequate if the coating flakes off in the form of
a layer of the coating so as to expose the base metal in advance
of the knife point, Do not use testing carried out at edges or
comers (points of lowest coating adhesion) to determine
adhesion of the coating. Likewise, do not use removal of small
particles of the coating by paring or whittling to determine
failure.

8.4 Embrittlement—Test for embrittlement shall be made in
accordance with Practice A 143. These tests shall not be
required unless strong evidence of embrittlement is present.

9. Inspection, Rejection, and Retest

9.1 Inspection by the Galvanizer—It is the responsibility of
the galvanizer to ensure compliance with this specification.
This shall be achieved by an in-plant inspection program
designed to maintain the coating thickness, finish, and appear-
ance within the requirements of this specification unless the
inspection is performed in accordance with 9.2.

9.2 Inspection By the Purchaser—The purchaser shall ac-
cept or reject material by inspection either through the galva-
nizer’s inspector, the purchaser’s inspector, or an independent
inspector. The inspecior representing the purchaser shalt have
access at all times to those areas of the galvanizer's facility
which concern the application of the zinc coating to the
material ordered while work on the contract of the purchaser is
being performed. The galvanizer shall afford the inspector all
reasonable facilities to satisfy him that the zine coating is bemg
furnished in accordance with this specification.

9.3 Location—The material shall be inspected at the galva\+
nizer’s plant prior to shipment. However, by agreement the
purchaser is not prohibited from making tests which govern the
acceptance or rejection of the materials in his own laboratorg
or elsewhere.

9.4 Reinspection—When inspection of materials to deter-
mine conformity with the visual requirements of 6.2 warrants
rejection of a lot, the galvanizer is not prehibited from sorting
the lot and submit it once again for acceptance after he has
removed any nonconforming articles and replaced them with
conforming articles.

9.5 The sampling plan that was used when the lot was first
inspected shall be used for resampling of a sorted lot. By
mutual agreement, the galvanizer is not prohibited from
submitting the lot remaining after sorting and removing non-
conforming articles without replacement of the nonconforming
articles. In such case, the now-smaller lot shall be treated as a
new lot for purposes of inspection and acceptance.

9.6 Materials that have been rejected for reasons other than
embnttlement are not prohibited from being stripped and
regalvanized and again submitted for inspection and test at
which time they shall conform to the requirements of this
specification.

10. Certification

10.1 When specified in the purchase order or coniract, the
purchaser shall be furnished: certification that samples repre-
senting each lot have been either tested or inspected as directed
by this specification and the requirements have been met.




17

480 A 123/A 123m - 09

When specified in the purchase order or contract, a report of
the test results shall be furnished.

11. Keywords

IL.1 coatings-zinc; galvanized coatings; steel products—
metallic coated; zinc coatings—steel products
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This standard has been approved for use by agencies of the Department of Defense.

1. Scope*

1.1 This spec:ﬁcatlon covers zinc coatings applied by the
hot-dip process on iron and steel hardware, The hot-dip
galvanizing process consists of parts being immersed in molten
zinc for a sufilclent time to allow a metallurgical reaction
between iron from the steel surface and the molten zine,
resulting in the formation of Zn/Fe alloy layers bonding the
coating to the steel surface,

1.2 This specification is intended to be applicable to hard-
ware Hems that are centrifuged or otherwise handled to remove
excess'f galvanizing bath metal (free zinc). Coating thickness
grade requirements reflect this.

1.3{This specification is applicable to orders in either
inch-gound units (as A 153) or in SI units (as A 153M).
Inch-pound units and SI units are not necessarily exact
equivglents. Within the text of this specification and where
appropriate, SI units are shown in brackets. Bach system shall
be tsed independently of the other without combining values in
any way. In the case of orders in SI units, all testing and
inspection shall be done using the metric equivalent of the test
or inspection method as appropriate. In the case of orders in ST
units, such shall be stated to the galvanizer when the order is
placed.

1.4 This standard does not purport to address all of the
safety concerns, If any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

L'This specification is under the jurisdiction of ASTM Committee AO5 on
Metallic-Coated Tron and Steel Products and is the direct responsibility of
Subcommittes AG5.13 on Structural Shapes and Hardware Specifications,

Current edition approved May I, 2009, Published May 2009. Originally
approved jn 1933. Last previous edition approved in 2005 as A 153/A 153M - 05,

2. Referenced Documents

2.1 ASTM Standards:*

A 90/A 90M Test Method for Weight [Mass] of Coating on -
Iron and Steel Articles with Zinc or Zinc-Alloy Coatings

A 143/A 143M Practice for Safeguarding Against Em-
brittlement of Hot-Dip Galvagized Structural Steel Prod-
ucts and Procedure for Detecting Embrittlement

A 780 Practice for Repair of Damaged and Uncoated Areas
of Hot-Dip Galvanized Coatings

A 902 Terminology Relating to Metallic Coated Steel Prod-
ucts

B 6 Specification for Zinc

B 487 Test Method for Measurement of Metal and Oxide
Coating Thickness by Microscopical Examination of Cross
Section

B 960 Specification for Prime Western Grade-Recycled
(PWG-R) Zinc

E 376 Practice for Measurmg Coat:ng Thickness by
Magnetic-Field or Eddy-Current (Electromagnetic) Exami-
nation Methods

F 1470 Practice for Fastener Sampling for Specified Me-
chanical Propertics and Peiformance Inspection

F 1789 Terminology for F16 Mechanical Fasteners

3, Terminology
3.1 Definitions:

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Anrual Book of ASTM
Standards volume information, refer to the standard's Document Summary page on
the ASTM website.

*A Summary of Changes section appears af the end of this standard.
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3.1.1 The following terms and definitions are specific to this
specification. Terminology A 902 contains other terms and
definitions relating to metallic-coated steel products. Terminol-
ogy F 1789 contains other terms and definitions relating to
mechanical fasteners.

3.2 Definitions of Terms Specific to This Standard:

3.2.1 average coating thickness, n—the average of the
specimen coating thickness values for the samples in an
inspection lot.

3.2.2 bare spots, n—uncoated areas on the surface of the
steel part that contain no measurable zinc coating,

3.2.3 dross inclusions, n—the iron/zinc intermetallics
present in a galvanized coating in a form other than the layer
growth of the coating.

124 individual measurement, n—the reading from a mag-
netic thickness gauge of a single coating spot thickness, or the
microscopic reading of a coating thickness as seen in an optical
microscope at one spot.

3.2.5 inspection lot, n—the quantity of identical parts
cleaned, fluxed and galvanized together at one time in an
appropriate container that is being submitted for acceptance as
a group,

3.2.6 malleable casting, n—a steel article that has been
subjected to a prolonged anneal to decarburize or graphitize the
part to remove as much of the carbon as possible or to convert
the carbon to graphite, which permits plastic deformation in
compression without rupture.

3.2 sample, n—a collection of individual units of product
from 4 single inspection lot selected in accordance with Section
6 and-intended to represent that inspection lot for acceptance.

3.2,8 specimen, n—an individual test article upon which
thickness measurements or weight determinations are per-
formed.

3.2:9 specimen coating thickness, n—ithe average thickness
from o less than five test measurements on & specimen, when
each measurement location is selected to provide the widest
dispersion (in all applicable directions) of locations within the
specimen volume.

3.2.10 threaded areas, n—the sections of a steel part that
have threads formed before hot-dip galvanizing. .

4, Materials and Manufacture

4.1 Steel or Iron—Ferrous articles to be hot-dip zinc coated
shall conform to specifications designated by the purchaser.

4.2 Zinc—The zinc used for the coating shall conform to
Specification B 6, or Specification B 960, or both, and shall be
at least equal to the grade designated as “Prime Western.”

4.2.1 If a zinc alloy is used as the primary feed for the
galvanizing bath, then the base material used to make that alloy
shall conform o Specification B 6 or Specification B 960, or
both.

4.2.2 The molten metal in the working volume of the
galvanizing bath shall contain not less than an average value of
98.0 % zinc by weight [mass).

Note |—The galvanizer may choose to add trace amounls of certain
elements (for example, aluminum, nickel, bismauth, or tin) to the zinc bath
1o help in the processing of certain reactive steels or to enhance the
cosmetic appearance of the finished product. The elements can be added
to the galvanizing bath as a master feed atloy, or they can be added to the
bath by the galvanizer as individual feeds.

4.3 Minimum Coating Weight [Mass] or Mininuun Coating
Thickness—The minimum coating weight [mass] or the mini-
mum coating thickness shall conform to the requirements
prescribed in Table 1 for the material category and thickness of
material in which the article belongs.

4.4 Threaded Articles—The zinc coating on threads shall
not be subjected to a cutting, rolling, or finishing-tool opera-
tion, unless specifically avthorized by the purchaser. In order to
meet overtapping allowances, tapping the threads of nuts or
tapped holes after galvanizing is not prohibited.

4.5 Touch-up and Repair—Bare spots that are found on
parts after galvanizing shall be renovated by use of the methods
found in Practice A 780 if the following criteria are met. The
bare spots shall have an area totalling not more than 1 % of the
surface area to be coated excluding threaded areas of the piece
and the bare spots shall not include any threaded areas of the

TABLE 1 Thickness or Welght [Mass] of Zinc Coating for Various Classes of Material

Note 1— Length of the piece, stated in Classes B-1, B-2, and B-3, refers to the finished dimension of the piece after fabrication.

Welght fMass] of Zinc Coating, Coating Thickaess, mils
oz/it¥{g/m?] of Surface, Minimum fmicrons], Minimum
Class of Materia! Average of Any Avarage of Any
Specimens Indiivideeal Specimens Individual
Tested Specimen Tested Specimen
Class A—Castings—Malleable Iron, Steel 2.00 [610) 1.80 {650] 3.4 (86] 3.4 7
Class B—Rolled, pressed, and forged articles
(except those which wovld be included under Classes C and D}:
B-1—% ¢ in. [4.76 mm) and over in thickness 2.00 (619 1.80 {550] 3.4 (86) 3.1[79)
and over 15 In, [381 mm)] in length
B-2—under %is in. [4.76 mm} In thickness and 1.50 [468] 1.25 {381} 2.6 [66] 2.1 563}
over 15 i, {381 mm] [n length
8-3—any lhickness and 15 in. {381 mm) and under in length 1.30 [397) 1.10 (338) 2.2 [56] 1.2 [48]
Class C—Fasleners over % in. [9.62 mm) in diameter 1.25 [381] .00 {308] 2.1 53] 1.7 [43)
and simitar articles. Washers %1s In. and ¥4 In. [4.76 and 6.35 .
mm] in thickness
Class D—Fasteners % In. {9.52 mm} and under in diamaeter, 1.00 [305) 0.85 {269] 1.7 [43} 1.4 {36}

rivels, nails and similar articles. Washers under %1s in. [4.76
m} in thickness
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piece. The thickness of the repair shall be equal to the
surrounding galvanized coating except for repairs made by
paints containing zinc dust in which case the thickness of the
repair shall be 50 % greater than the thickness of the galva-
nized coating required for the class of material, but shall not be
greater than 4.0 mils [100 pm]. Repair thickness measurements
shall be made in accordance with Practice A 780. The galva-
nizer shall make repairs unless directed by the purchaser to
deliver items unrepaired for subsequent renovation by the
purchaser.

5. Workmanship, Finish, and Appearance

5.1 The zinc-coated articles shall be free from uncoated
areas, blisters, flux deposits, dross inclusions, and other types
of projections that would interfere with the intended use of the
articles, or other defects not consistent with good galvanizing
practice.

5.2 The zinc coating shall be smooth and reasonably uni-
form in thickness.

Note 2—Smoothness of surface is & relative term. Minor roughness
that does not interfere with the intended use of the part, or roughness that
is related to the as-received (ungalvanized) surface condition of the part,
shall not be grounds for rejection.

Note 3-—Since this specification is applicable to items that are centri-
fuged or otherwise handled to remove excess bath metal (sce 1.2},
irregular coating distribution is not normally encountered. Drainage
problems, which manifest themselves as local excess coating thickness
that would interfere with function or as edge tears of spikes that present
a safety hazard because of their sharpness, are grounds for rejection under
the terms of 3.1

5.3 Embrittlement is a potential condition of steet that is
cold-worked, depending on such factors as the steel type
(strength level, aging characteristics), thickness, degree of cold
work, and galvanizing process. The galvanizer, the designer
and the fabricator shall take precautions against embrittlement.
The precautions to fabricate properly and prepare the material
for galvanizing to prevent embrittlement are described in
Practice A 143/A 143M.,

Note 4—Low service temperatures increase the risk of brittle failure of
ail plain carbon steels including those which have been galvanized. This
temperature embrittling effect varles with type of steel, The expected
service temperature should thus be taken into account when selecting
steels for galvanizing.

5.4 Malleable castings shail be of such composition as will
preclude the possibility that they become embrittled by the
galvanizing process, or they shall be either cooled from the
anneal, or subsequently heat-treated so as to immunize them
against embrittlement.

§5 The zinc coating shall adhere tenaciously to the surface
of the base metal.

5.6 If the galvanized material covered by this specification
is bent or otherwise fabricated to the degree that causes the zinc
coatings to stretch or compress beyond the limit of elasticity,
any cracking or flaking of the coating resulting from the
bending or fabricating shali not be cause for rejection.

6. Sampling
6.1 Test specimens shall be selected at random from each
insnection lot.

6.2 The method of selection and sample size shall be agreed
upon between the galvanizer and the purchaser, Otherwise, the
sample size selected from each lot shall be as follows:

MNumber of Pleces in Lot Sample Size
3 or less alt
4 to 500 3
501 to 1200 ]
1201 to 3200 8
3201 to 10000 13
10 001 and over 20

6.3 A specimen that fails to conformtoa requirement of this
specification shall not be used to determnine the conformance {0
other requirements,

6.4 The method of sampling for fasteners that are required
to meet the standards of the Fastener Quality Act is described
in Guide F 1470, Sample quantities and definitions of termi-
nology are included in the referenced specification.

7. Test Methods

7.1 Tests shall be made to ensure that the zinc coating is
being furnished in accordance with this specification and as
specified for the following:

7.1.1 Minimum coating weight [mass] or minimum coating
thickness in 4.3.

7.1.2 Finish and appearance in 5.1 and 5.2.

7.1.3 Embrittiement in 5.3 and 5.4.

7.1.4 Adherence in 3.5.

7.2 Average Weight [Mass] of Coating:

7.2.1 The average weight [mass] of the zinc coating shall be
determined by weighing specimens after pickling and drying
and again after galvanizing unless the method described in
422 is used. The number of specimens that are used to
determine the average of an inspection lot shall be derived
from Section 6.

NoTe 5—This methed does not take into account the weight {mass] oif
iron reacted from the article that is incorporated into the coating. It wilf
thus underestimate coating weight {mass] by up to approximately 10 %,
Base metal reactivity will affect the extent of underestimation. o

7.2.2 Tn the case of materials inspected after galvanizing;
the average weight [mass] of coating shall be determined byl
stripping the number of specimens derived in Section 6 in
accordance with Test Method A 90/A 90M, and averaging thé
results of the individual specimens, unless the method de-
scribed in 7.2.1 is used.

7.3 Average Thickness of Coating:

7.3.1 In the case of fasteners such as bolts, nuts, and screws,
the determination of the thickness of coating shail be made on
a portion of the atticle that does not include any threads.

7.3.2 The average thickness of coating shall be determined
by magnetic thickness gage in accordance with Practice E 376
unless the method described in 7.3.3 is used. The thickness
shall be measured on at least five widely separated spots on a
specimen. No individual spot measurement shall be cause for
rejection. If an individual spot does not provide a coating
thickniess reading, this spot must be repaired in accordance
with 4.5, The five or more individual coating thickness
measurements on a specimen must be averaged to determine
the specimen average coating thickness. The average coating
thickness for the inspection lot is determined by averaging the

20
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specimen average coating thickness values for the number of
specimens derived from Section 6.

7.3.3 The thickness of coating shall be determined by cross
section and optical measurement in accordance with Test
Method B 487, unless the method described in 7.3.2 is used.
The thickness thus determined is a point vaiue, No less than
five such measurements shall be made at locations on the
specimen, which are as widely dispersed as practical, so as to
be representative of the whole surface of the specimen. The
average of no less than five such measurements is the specimen
average coating thickness. The average coating thickness for
the inspection lot is determined by averaging the specimen
average coating thickness values for the number of specimens
derived from Section 6. '

7.4 Finish and Appearance—The test for finish and appear-
ance shall be conducted through visual inspection without
additional magnification.

7.5 Embrittlement—Hardware that is susceptible to em-
brittlernent shall be tested in accordance with Practice A 143/
A 143M. The tests shall be performed through agreement
between the galvanizer and the purchaser.

7.6 Adherence—Determine adherence of the zinc coating to
the surface of the base metal by cutting or prying with the point
of a stout knife, applied with considerable pressure in a manner
tending to remove a portion of the coating. The adherence shall
be considered inadequate if the coating delaminates in the form
of a layer of skin so as to expose the base metal in advance of
the knife point, Do not use testing carried out at edges or
corners (points of fowest coating adherence) to determine
adherence of coating. Likewise, do not use removal of small
particles of the coating by paring or whittling to determine
failure.

8. Inspection

8.1 The inspector representing the purchaser shall have
access at all times while work on the coniract of the purchaser
is being performed, to those areas of the manufacturer’s work
which concern the application of the zinc coating to the
material ordered. The manufacturer shall afford the inspector
all reasonable facilities to satisfy him that the zinc coating is
being furnished in accordance with this specification. All
inspection and tests shall be made at the place of manufacture

prior to shipments, unless otherwise specified, and shall be so
conducted as not to interfere unnecessarily with the operation
of the works.

9. Rejection and Retest

9.1 For all galvanized articles except those fasteners that
must meet the requirements of the Fastener Quality Act, the
following sections are used to determine rejection and retest-
ing.

9.2 When partial inspection of materials to determine con-
formity with visual requirements of Section 5 warrants rejec-
tion of a lot, the galvanizer is not prohibited from sorting the
lot and submitting it once again for inspection,

9.3 The number of specimens in a sample of a lot permitted
to fail to conformance tests shall be agreed upon between the
galvanizer and the purchaser.

0.4 iIf a set of test specimens fails to conform to the
requirements of this specification, two additional sets shall be
tested, both of which shall conform to the requirements in
every respect, or the lot of material represented by the
specimens shall be rejected,

9.5 Materials that have been rejected for reasons other than
embrittlement are not prohibited from being stripped, regalva-
nized, and resubmitted for test and inspection. They shall then
conform to the requirements of this specification.

10. Packaging

10.1 The supplier shall employ such methods of packaging
zinc-coated articles as shall be required to ensure their receipt
by the purchaser in satisfactory condition, with the use fo be
made of the article being taken into consideration,

11. Certification

11.1 When specified in the purchase order or contract, the
purchaser shall be furnished certification that samples repre-
senting each inspection lot have been either tested or inspected
as directed by this specification and the requirements have been
met. When specified in the purchase order or contract, a report
of the test results shall be furnished.

12, Keywords

12.1 coatings, zinc; galvanized coatings; steel hardware,
zine coated; steel products, metallic coated; zinc coatings, steel
products
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SUMMARY OF CHANGES

Committee AQS has identified the location of selected changes to this s
A 153/A 153M - 05, that may impact the use of this standard. (May 1, 2009)

(1) Revised 4.2 and 4.2.1 to add new zinc standard B 960,

tandard since the last issue,

ASTH International takes no position respecting the validity of any patent rights asserted i connection with any item mentioned
in this standard. Users of this standard are exprassly advised that determination of the validity of any such patent rights, and the sk

of infringement of such rights, are entirely their own responsibility.

This standard Is subject fo revisfon at any time by the responsible technical committee and st

he revievred every five years and

if not revised, either reapproved or vathdrawa. Your comments are invited either for ravision of this standard ot for additional standards

and should be addressed to ASTM International Headquarters, Your comments will recoive careful

consideration at a mesting of the

responsible technical commitiee, which you may attend. If you fes! that your comments hava not received a falr hearing you shouid

make your views knovin (o the ASTM Commitiee on Standards, al the address shown below.

This standard Is copyrighted by ASTM International, 100 Barr Hatbor Drive, PO Box G700, West Conshahocken, PA 19428-2959,
United States. Individual reprints (single or muftiple copies) of this standard may be obtained by confacting ASTM at the above

address or al 610-832-9585 (phone}, 610-832-9555 (fax), or servico@astm.org (e-maill;
{vwwrastm.orgh.

or through the ASTM websile
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Rev. 09/08 State of West Virginia
VENDOR PREFERENCE CERTIFICATE

Certification and application® is hereby made for Preference in accordance with West Virginia Code, §5A-3-37. (Does not apply to
construction contracts). West Virginia Code, §5A-3-37, provides an opportunity for qualifying vendors to request (at the time of bid)
preference for their residency status. Such preference is an evaluation method only and will be applied only to the cost bid in
accordance with the West Virginia Code. This certificate for applicationis tobe used to request such preference. The Purchasing
Division will make the determination of the Resident Vendor Preference, if applicable.

1. Application is made for 2.5% resident vendor preference for the reason checked: ‘
Bidder s an individual resident vendor and has resided continuously in West Virginia for four (4) years immediately preced-
ing the date of this certification; or, .

v/ Bidderis a partnership, association or corporation resident vendor and has maintained its headquarters or principal place of
business continuously in West Virginia for four (4) years Inmediately preceding the date of this certification; or 80% of the
ownership Interest of Bidder is held by another individual, partnership, association or corporation resident vendor who has
maintained its headquarters or principal pace of business continuously in West Virginia for four (4) years immediately
preceding the date of this certification; or, ‘

Bidder is a nonresident vendorwhich has an affiliate or subsidiary which employs a minimum of one hundred state residents
and which has maintained its headquarters or principal place of business within West Virginia continuously for the four (4}
years immediately preceding the date of this certification; or,

Application Is made for 2.5% resident vendor preference for {he reason checked:

Bidder is a resident vendor who certifies that, during the life of the contract, on average at least 75% of the employees
working on the project being bid are residents of West Virginia who have resided in the state continuously for the two years
immediately preceding submission of this bid; or,

‘ S

Application is made for 2,5% resident vendor preference for the reason checked:

Bidder is a nonresident vendor employing a minimum of one hundred state residents or is a nonresident vendor with an
affiiate or subsidiary which maintains its headquarters or principal place of business within West Virginia employing a
minimum of one hundred state residents who certifies that, during the life of the contract, on average at least 75% of the
employees or Bidder's affiliate’s or subsidiary's employees are residents of West Virginia who have resided in the state
continuously for the two years immediately preceding submission of this bid; or,

Application Is made for 5% resident vendor preference for the reason checked:
Bidder meets either the requirernent of both subdivisions (1) and (2) or subdivision (1) and (3) as stated above; or,

Application is made for 3.6% resident vendor preference who Is a veteran for the reason checked:

Bidder is an individual resident vendor who is a veteran of the United States armed forces, the reserves or the National Guard
and has resided in West Virginia continuously for the four years immediately preceding the date on which the bid is
submitted; or;

Application is made for 3.5% resident vendor preference who is a veteran for the reason checked:

Bidderis a resident vendor who is a veteran of the United States armed forces, the reserves or the Nationat Guard, if, for
purposes of producing or distributing the commodities or completing the project which s the subject of the vendor's bid and
continuously over the entire term of the project, on average at least seventy-five percent of the vendor's employees are
residents of West Virginia who have resided in the state continuously for the two immediately preceding years.

Bidder understands if the Secretary of Revenue determines that a Bidder receiving preference has failed fo continue to meet the
requirements for such preference, the Secretary may order the Director of Purchasing to: (a) reject the bid; or (b) assess a penatty
against such Bidder in an amount not to exceed 5% of the bid amount and that such penalty will be paid to the confracling agency
or deducted from any unpaid balance on the contract or purchase order.

By submission of this certificate, Bidder agrees to disclose any reasonably requested information fo the Purchasing Division and
authorizes the Depaitment of Revenue to disclose tothe Director of Purchasing appropriate information verifying that Bidderhas paid
the required business taxes, provided that such information does not contain the amounts of taxes paid nor any other information
deemed by the Tax Commissioner to be confidential.

Under penalty of tlaw for false swearing (West Virginia Code, §61-5-3), Bidder hereby certifies that this certificate is true
and accurate in all respects; and that if a contract Is issued to Bidder and if anything contained within this certificate
changes during the term of the contract, Bidder will notify the Purchasing Division in writing immediately.

Bidder: __ MNATT, W< Signed: QM/’ A ehbrgly
Date: J ? JSELSEO/E Title: PR 067 T

*Check any combination of preference consideration(s) indicated above, which you are entitled to receive.

l =
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RFQNo. O/ Z08Z0

STATE OF WEST VIRGINIA
Purchasing Division

PURCHASING AFFIDAVIT

West Virginia Code §5A-3-10a states: No contract or renewal of any contract may be awarded by the state or any of its
political subdivisions to any vendor or prospective vendor when the vendor or prospective vendor or a related parly to the
vendor or prospective vendor is a debtor and the debt owed is an amount greater than one thousand dollars in the
aggregate.

DEFINITIONS:

“Debt” means any assessment, premium, penalty, fine, tax or other amount of money owed to the state or any of its
political subdivisions because of a judgment, fine, permit violation, license assessment, defaulted workers’ compensalion
premium, penally or other assessment presently delinquent or due and required to be paid to the state or any of its
political subdivisions, including any interest or additional penalties accrued thereon.

“Debtor” means any individual, corporation, partnership, association, limited liability company or any other form or
business association owing a debi to the state or any of its political subdivisions. “Political subdivision” means any county
commission; municipality; county board of education; any instrumentality established by a county or municipality, any
separate corporation or instrumentality established by one or more counties or municipalities, as permitled by law; or any
public body charged by law with the performance of a government function or whose Jurisdiction is coextensive with one
or more counties or municipalities, “Related party” means a party, whether an individual, corporation, parinership,
association, fimited liability company or any other form or business associalion or other entity whatsoever, related to any
vendor by blood, marriage, ownership or contract through which the party has a relationship of ownership or other interest
with the vendor so that the party will actually or by effect receive or confrol a portion of the benefit, profit or other

. conslideration from performance of a vendor contract with the party receiving an amount that meets or exceed five percent
of the fotal contract amount.

EXCEPTION: The prohibition of this section does not apply where a vendor has contested any tax administered pursuant
to chapter eleven of this code, workers’ compensation premium, permit fee or environmental fee or assessment and the
matter has not become final or where the vendor has entered into a payment plan or agreement and the vendor is not in
default of any of the provisions of such plan or agreement.

Under penally of law for false swearing (West Virginia Code §61-5-3), it is hereby certified that the vendor affirms and
acknowledges the information in this affidavit and is in compliance with the requirements as stated.

WITNESS THE FOLLOWING SIGNATURE

Vendor's Name: Y. I Lic. -
Authorized Signature; s 2 Vi/ﬂf.é«?l: Date: 02'/ 24: /20/2_
State of Ig(@ Vs Eéfg Cata ey
Countyof 72 yLare., , to-wit:
Taken, subscribed, and sworn to before me this 24 4ay of L‘é@/edﬁfej/ , 20/ 2.
My Commission expires /M)l/c:‘w)(bé/{ 2;7 , 2020,
AFFIX SEAL HERE NOTARY PUBLIE ) e ctrre A5 @ g@/74/7
= DO R =
= 0 omioites z
= NOTARY PUSL -]
= JENEANE B, MATERNRY =
= ROUTE ¢ -
= 1 CLEMANS -
= o FLEUONGTON, W 38946 -

by Gomvmivsion Expres Novenaer B9, 80 =
YRGS R H N = Purchasing Affldavit (Revised 12/15/09)




Please use this document for technical questions, posing in a question
format

Please refer to the section your question is in reference to.

Technical questions for RFQ#

Vendor Name:

Questions:

27




SAYIHIR O HPERIPAND

Auv 36215 JAILADEXD

BIA0HNY

BITMOH) AYIWIN VLS A
*l

“lyAQugY 304 QIO
(7E-08- 1ZG5 L3A0HE 40 SHYT THL 30 AdDD
aruuxe ] mnﬂ SUML Lokl AJISYID MG 1 G
“AH'G

*Lqry
"Ly

AT 173 198 SN WIS DAl L
51 e Arnm U [
SR
Tred SHINYIE T a0 ALIYK 0N 4RO T []

YIINDH] 100044

NI R
. {62021

(60021

(]}
cg

TR
e

(]
v

[ v SNOISIATY

15-8 ¥Z-u8

xa O

TIIRS~UIVINY IS

PEINIGY WY AT DRV ATEA WL LDIROH r
Y4 4 108 O 13/ 11iAT0
LS ST WX Gvr BI14 METLvAST] SeE1n) <

NO1LYNO{SI0 N21S3Q

g

HIMON] T2V 1IN

s

*43Ir0dd

SIM, G4 AlddY TIWNS *FEEL “t CHYS QMvd LI IMNWA T

000Z '3 THYR GILYQ “t DNI0A 3008 TTLIG ONYONYLS
S310M

SHM WD

L3 P

[

LOr =l TWS

5133HS QL X3ONI

ovaﬂaMEw

¢ioroal
81°€-02-L2 "ON "HB
LNINIOV 1438 300169

NOILONYLSNGD 40 ddAL

TS L1 2 LM AL

CTEHUINYAOII A3 ISI0 e [ e L ge0Z~1Z 0N *
o xu_mn_u ys / e gL §-02-12 0N 48
- s_,"ﬁmo%"mmwwﬁ?s %ﬁ wo VIW 02000 3 477 00°¥0L = HLONI1 TVLO0L
H‘ ALNNQD Si#37
LoIHLS1a 3SNOH L¥N0J
B {S415) 02 "¥'3
g1 C-0Z-125S "ON 103rddd ALVLS
ININIOV 43 IHNLONYLSHAANS Y04 J3¥004d2
e 40
SNV Td NOTLONYLSNOO
SAVMHOIH 40 NOISIAICQ
’ i NOILVLH0dSNYYL 40 ININLHEVJAC
csos|  YINIOYIA LS

0780ZTLO

HIRYT AYA B 1ie a
i 3

. FML
P04 ORI QY HIATd GINiEN0D »
I ¥IL0d 2
04 NOHITIH ?
BT WL
THIT IR L
Pit 1 wILvE
ELTER-

Qreitv

Aysinend dHEiSINA
T Egnd 9rsictyn
AVILS S0 MY
HALG

b TR )
P MUIL0H
NI 3D 0I504CHd
FETRE T T
P A2

P AUV

SNOIS IWNOILINIANDYD

A# 30 431INCHd
ANYGHOD AOHINI LSH(J ¥ B3MOd NOW

T@AEILNAQOND SITLITILN




1-0rge)
e S3LON TYHINID Vg-H8 13IHS QHVONWLS | et
T SILON TYUENID o ——
ué‘dh ALNAGD $1MTT il SAVIA 00T QBYONVES ' m
TR SHO4 ANYS HIAO 5 SPLRITSAVAAOT J0 NORA e S
s 1§ 1515) 0249 NO fast HOUYLGSSALL 40 INTRINYAH YDOTRA LSIM YA | 20T i SR ] POt s N el I 43 T
i b PUBNEI 010 BHH KA Nl KUIDROTIP U} SLOIPANSS
g LNIWEOVIAIE BUNLINYASHAANS e SR TORINGS *
Buoam wiod OMoow | T yaq = =< FEENIOPEAL - -2 2, e | (& IR ST SSTURSTOL T3S
i 40 SNVId NOWINHLSNOD - ot
A o = . = um.lg 44 PO SgIri VL] Touau] g aw| PUAtuB pUitya Mo AL
"SILIFHILSSAYMMDIH 40 AOISIAIG I u.ll il un“ Buaco) mi i oy, I iR enaan gﬁ“» popinosd Y st ipam 4 jun papenéiie x,ﬁriq%acﬂnm
T — oy e 4 . K pur pamase, ol WSPARIE YR e
s TS3id NO  GIAN0] SONLO0] NOILVAVOXT JUNiJNdLs e ¥ 1en o s S| i e
ROUVIHOISNYYL 40 LNIWLUVAIC VINIDHIA LSIM THL T - T B o s oo thom
o J Fad Z
Hidn oD DD eseiiing 19} oo sark +unat (] & P S ki3 U] PANTLO3 WA EUCED B @ A S
1) 3 NErNEOEY 0 0K TO26 Ha-an ‘ewdprad [ewig Sunkiv el oue Buueesrit Joa bomiidln aklg
J\.wm : A1  SoURRi0INE U PRAAD SIS LAY 738 40 R i 1O m
o (I s) IS @,zﬂ 3
1YL NQUI1IES JLON B fE) A A 8 gy AN 10 Bk O P wy MG
G PR B MEPUNG LIRRg i aNpIBLe (1 () 490k inid 4y weoesipbedtt PG i
FONLL AP0 mimaanbel f 91 WA (e 19 day pr el TS RALCE

Sweriesedty FHRURT
15 TRt Iy 01 A LTINS PR Pl ) TR
A o)
i i 3 M S A T RGAL'BE KQWOH Lot QI ususnibar £ ol
Eanlionad hupd WANIAE SN Wé Ul BN 4 LINE S0 ain i TROD ST BRI
fvinno] 4 HjIUE WRhe

IR, pOur ) 82 1 peand,
HMELHITTRE OC 405048 haIpRalie 12 {15 20 4

f—niﬁ..‘n?v:ﬁ532'._-.:-3.1‘23_;)-2..
O A PIOIH WISPHRINY pib ML ST pejkrd o7 W T £09 VONIMT A RSHATIN) S * suserieedy Brpleng W) FETU00 LoASanid
FAIDR0I)S W] U9 40 Op P el il APWE aPHUMIVE B[S LIS 1N DU

oty s seniorosie O e ® RE PR R

Daiaurb o ot [ il § SAPIM 8 Fmiseid
L e 5 L L H

NP TGaG PHPUIVE [Basbe NI FINORITIM
uumafy Wy A4 “ruegeslRdg Bl

R ]
RUNRRE 40140 4 HCL UTOIRGAS GUF BCY SIRST W SANPAIIF UL PRI SALHE DL 982 el A L oV WM # R
10 HURUPRADS AN 01 BujardjUon 1403 4

(o) TVEL SNNIVINIE ks 241022 HArpaur KO0 0NN

* M0 eBpe Ganodt ¥ Halry

L AR PN e 10} e
rup ot meal T Guyuoln fud o
pur T Bpuolt tand ‘x..ooeh.zé th%.:._.hﬂvu..ﬁw fa @ e o> WL h I} g
megidde py» 5 i PAAITA JANE W nidng [ I TIL Uendad o QUHUATAbS Pk 03 BUniapgs pun 1003 Fiyticd aUd 0 WAL 8 KURH
Devriansd Budie 15 1801 LD BRAAE AT S 1es owtnd M 9 LoRrsphipe cofaduios wodfy namdﬂﬁd.uﬂ!ﬂ AN N P s RS o miadpad
o ) W Ay UKL W KIG TiOIng piruey A i 4] ISNOI Y
3 ORI B BEAL SFASES & K0) PRIID HE dminlly o L PG 0 T S ) UG gL D ket el 0 URLOUIOS GoGD
d plybgeron 1o wod ajadwor sug RES TN nm,/r

IR (s LD s erge Letd Plvpuny HHKAAG 36
el b e p AQ PR e ve oA ede Suiuis &

8 140 FIX 0 0 AUl A 0F Duduogeos

w) THALGHISHIdNS SLoN0) 03553 $30d Wied s oo ikt 7 h o 80 v DI 1D AL Reonmsedy D
O Y ik SNIRIOIN W PARERK wef 8q o1 Cadeyeta i TECUWILY bk PR 0 08 mp 4nesaseyl b 11 0 pabgart veampne asie 1y TIOR3
ey N e ot e D ) UBKEIAR St 1na s SUNIKD ¥2ELNSIS 1S sl 530 peinie AR ] TG0 W dag U DA IR AT Yelai
pesdads 6 KL GG @ LYY WLV 91 ol ek Sl Bl (raLE Ry BURN D PAHTRAPURE 4 A CHETUINM 8L 18 vl [0 KRKD TR KA InD kse oy L 800 L ‘e oL I | PUN U ST 10 1 | Sueien punuSd (il v
T G i e (ke (RE B $POE DI pesiyiaey 4R0Id #INATD O 4008 iR
iR N S sy Sontdu PO BT e 300 4F SR DAL wqeSIeALE &) WidpoT it pill sl N il +nd O AL
AEANG Ve ey UNLENOT Uy Jo T ML T J2 SuOHAG IR sustjyised? pitpuns “atpeaan 10 el .

Hranqats it Areun DaANS 30 1IE DI HsepR by Inl BeEUANL 10U o 4 0 g 1101 )5 83%) Tl
CHORT NG i painad P ¥R DN WB00) L LI I L URONT

Waiint 2 0 19 5

2 ENES Sprmeddl il OGN W IE AU v T
Yupreirds g

PHTUNG I 10 00D LOTReIID UK BT i pers ag e i ed T Aipiwairacsdde y

17 w3 Nl Al PUT IR R 9 Pl eIt i 0 AL rke i thse v SN KA 10 CILLT vonImant

Y AN

it UDSHIF WIPEA M Y
w4 A pusA

i vanssqey pur By
el el

Humud UGIHEW, WAL

Lk aapoSput B 40 A48 PN I SN

ErR oy BT R | LT AR A
sitvntsonl uh suinar KPRIIY P i PRI PHRLH 19T T o g g
PP AHRD 910 OER WO o vildld i AISHECE 21 wijios O]

AR) (1) HOUAD Heks sl HVERIIIE M 40§ Bournd s B P

SaUNLonals SRS MILNIVd aNY SNINY

Seaprabby LOMOIII JKWIY prpeTQ

BOCSE B WL Ak eigp, JGF EAY] TRILISL B 10 RAURD SeRR tniiteg

W W] PAURITD 3 HOWERIAOON FRADE ‘DHIT HOH WIS YOADY i TS 4 wOrsdeut
VAR AU U DGR 19 (IS 37 by iU Priby ShoURER uomoedm )

e ]

PN pp Y
Ao e ik P

Wourepr GodA [disale frefea SEHIARE M LO PHIS AAUIND M S TWadre Ui [rrel 0 LTAWID 20,
A 10 14390 MR P PG 2 K R Ot 4008 ol Al EAINLRLITONS OF AT T L O R R e e 1 0 WOReTuRed JIPUGY B 4TI
WO A B PRI P Larading JO ik Vo W prpiaase U paunlae ok Roks papunl #g of HRMN | TG
A0 Kd03 paubis v PANTBAI YOUAE PYE ANNERI HHIINT 0 ANKND K} WIADKISE) ot R wnd op s 14 game HpLaaa T 1F s ¢ b g e
HPRLIO) 4L UMM WEIHAONA 1 AMUIRT 1 oaug Py ) Yoond 10 cdfs KL pruipads ve oA G0NV 1 TLOV S axyuasigt uirooly BT WL 1rots SRt AUR O 1) W 0 A Paae fupasos Linuo ot
H04r PEAL DUS eHg VOMTRLY oy e zady
o wbORH oD L peapung #), g o st w0 o - ot
ot ARG PRPUNG o410 CPHD UGIIHRING Ui $HDAS0T 1] D0 IR N IR e

DA W {A)cAnal NoDales TRYM Ua BuaibnsoR o PN K [HUP eI esmal diuls
Supaaqup pur byt 0 wriarndag ol G I sl i) WHNGE 80 VSIS AUk i3 oHiL
P Gk aa B A P THO0p Suwtedat s ][R RO

T SER g0 PR 0 sl oan I A Brioht viamydiH 16 pescirdy

A W o0 Pk A P PRI Hpch Mit i ein
by 0 sl oMb i 0
T e e .
) “rasyd 42 BUBaR rpmimgld e

HALIY M0 A3 UDAIRN 01 68D 0 Atk Rammbe) asoqe el el voirep de HERDIST]
ik 4 [ wineda Y |1 TN
e rvoit GO IS BY U %Ein.a_ B 1] R YL

A w13 AMAJHD 0L 1ot Ak Duorioms. SUD juauhad o) AHIOU NS 0P oL,
it By mp A UDHYIRI0L Duinoyo) AkAIBE sy Phaht dquit TR (HDUNIT 4L [0 WALAIHU W rlenbu) ot ) Pena Ul K| . s
L edg PSS Panguni Wb 0 O 1L UBIIIANG jo mkiwrentets 4G A W0 fieyg <ITET ST
NIHLONTHLS dNY NCIYLIEVHIE-NO IS 0——

TucliNgDHdY PHURE b 0 GHE W0In] [0 eaanar i1 Bupeeal

Ul o U AR e, W) [0 WAl
e 0 AasennObl AGSIIOATKY QL wroed Urys s

DD

O THIVTFRFTSYST ILTHON0T

PN IR A (D) Y PGS
“Woareg PRI YOEIL VOe1ng 6 A1k

REETES

PHAUAE 4415 COCYL b0

A0 BALAID TP K100 PIN GO RN i U1 paiaagap £ L AT
ity
s a1 1ot . ons w51 il 013 49 U ive e ] el doNT Pue PILKE Y MLLAIDAT BOY. LYY
o o Pl @ﬂqﬁq WA ) e NNERS ) 20 (4 DNEALY iR 5and Aol K avdm Pt L) AERA S6RLINE
B PG VOURRAY BRI DIOA, WPl Fal G Dy BE Lorkidik Lol @ pue Tl pey PUTY Bried Prev Aradde) Gl DUT oIo) Pety e milvio 0 B KON D IO IS LAILIF RS,
195 002 03 564 . ariat e At 70703 A Sk Rtgs A9 4G 1149 KIMLLIISL "SRRI BASUT o, pesbs: 2q peus SUpaND OM IOH OV LSV w0 Beibiane q fe |1k dpecet By viigyie @..ﬂna.
10 L RIS I DI UL LA RHaLaR binesend S s ST s i 9 Beatyu03 e RIS “Dusiel BIIEISIN SMAS 1EINDAALIM 9d . m e semown guny et i) i)
“lopuen 443 A0 YIRS PUP paanis pue as Assansp. b 1a ellintsed b 0 WIRNG 47 pHIKIIE bl MO0 i 9 g 3 e neyr adeinn iy A * ) HALR 1v4 000y ey A umy
s croeials o ' van 1w Airiyed ek wallig TesDel MOTY M1 RIS O, sl Ut AU uaeaLnd gorpg et Ty WIS m UL PUPUNG Fikphy e SO0 ) KNG RED D, ey Plepead A2 HIK 114907 =Duiey @ sty
g G0l eding P VAING BUlIR, ELDS TONNTD rueip WRAUB KD ininieg ¢ o pnmatd slenduad sug TEY 0T T, BT )Y WOt
A4 porla) pretilies @ dq palekusadm o kit Ha Uph SN ) PAKIOE 1 iR @ SNHLS I g Ao g g 7 (T M 33N Buinine FEQ G 4 01 WP 4 AUSRIED Y01 W) e ur (0] pauBieap B KRG 4005
Makdas WO piade REETEIR TN E U DDA BRI W f) o JOpR gL Vil reD WA HE S K I powiiy
#A0Q0 11 U SN K g s Dhrrdiey aiurt B LDATANK 40 [ 9L 1o i DervMEauriuior e TR @ STUNLINULS  MIN-NDS3D
SbrepAt vhAIo-tn) # HINGHA 18200 DU AT Pl SRS QU )
W 424 UHD TI# 9T lo e tmd Vmevs o s i PR, SR PAN 00 MWB. .
Wt s Bruneys dqeva, pur Ey w s ") g, 1 i s o paddn " oI g
. 08 1 U £ O i il o4 Dy i e SUL ST IR LY ¥ OO H0mrG VA9, i rmSRIOIE Lt 3040 SBele pes o3 bt 15}
uslbstsaspoe bodtoud 0 AP Wtig 343 U3 D ] w191 : Wweung,

et I PuY Pl Wl IO DA NG e e 4 'EVD Nt WD ILHR

A4 A BaUNIand (RNUAT H UISEIADT 0 Ve e ptin Waind A9 el el B8 SlAL Waineg aurg PaputiQ wov LA RrY) o epdunday I Sl bl

20 U4HO WAIRH 20N Dalemt SIHRG U 00y BEMS 09 L1de SFELS OUA) WROLD g T ok b PP Ssod wudsien puinl UMD ML
(& vuguvno Joaia

() ¥53G GO0M Calvaey T TN

“apertpop Leduwey R Pt SR KIIALOY AL 'LARAUDY o fasuprdi BVREA YR L
16 ARSI e siiagddak (sund sy 4] papuetes + 00 Paidipt WeER Pus ApRck tubrliialadd oy
Pl A 0 IR S BN Bk 0 ISR AU 0] HeEde AT Surwenad gL

SNOILVIIFHIIIS ININHIADS

&) BIUNIOMELS  Man] ONILNVY

& t £193% #4E-08-1 205 1 CYATA
Saed| 0 T e
ALn, it 2l oﬂﬁe
W[ wLos] L3 ? WIS 43 u.".:w 14 =




(L°0K05) e
B0 L 34098 7 SIS 0 Jmi1sa

6 o § azow] CAIIA QK3 ONY HOUIVAIIL ONTLSIXY

-0 hmﬂ

[y RER]

AWNNOS $1477
W04 ONYS ¥3A0
{815} 02 ¥~3 N0
ININIIV I3 JNLINULSHAANS NHGS OTH00HY
30 SNYTg NO1LONELSHOY

[ AHY

11-90
il
Ral'T FITC]ECIETE

NIATS L2[ULS(]
SAYAHOIH 40 NOESIAID
NOILYLYOASNYML 40 1430 YINIOYIA LS3A

LSLY WISY DL WEDINOD 1IPHS

HOTHM SLNN ONY 51708 1430%3 TZ1¥ YUSY DL WDANOD TIVHS ONIZINYAIYD
TORINYATYD Q36d!10 LOH 38 1IWHS ONY 05 Jovad ZLsY

HAST 40 SININJHINOZY IHL Ok WYCANOI TTVES 133U WHNLINYLS 1~

ke LTI 20 SHOLD LGIZLANK,E] @)
D OTYIZ) LEX LS X000 a1
B L VRO WX L6 X0 6 'kl

I5UNGD ¥ ldvIm JEH

13

1561 Lyea sI2Is| N 063 AV TG
2L ) 407G ¥IdNDS
#®e fr | M@ 4726350V 3UY 30 S OFiwve
[ ¥y @ ATRHISSY TV NS LHIveLSe
559 Y| m ATRAISSY 1504 QITINY SEXSkr
150 i 0 ATEN5SY 1504 IKILYHLS SiXOne
" UIHSYA OB QNF Lnn/al ¥ 1400 OVIK Jn0D LBL X ek
¥ EIHGYA AGHL QMY LORA| ¥ 1109 0v3H Jn0d .00 X Pre
oZL YIHSTA ONY LM/l YD $1708 QVIR 00 ¥ X o0
9t YIEYN ONY okl 2 $198 HISULS KOTH Fa 2 X e
1] WHsws auY Innai v S170 ALINIEES HOLH 2 A e
899 ¥lsi| ot S0 WAISSY MITHHAY 0w
ook BB X ey | 6 HILIM ST JSh /A SHINIHISH

FUNY TIRIVEe
£33 TNXOV0e
SIYT OMIt¥Iee

ol BRIy vl S4173 NI Y
e MiNT 02| 8] SUW
GEL OEX.9X.E[ " H30MEL %210
KR, BIAL LI MM 14 =41 33 ol

AIND WGILHARDIND B0

B175-02-1205 "ON 13]00Ud
TR ———————

$31ITIRYNG 40 3w 1S3

g1 §-02= 1268 |

K]

40 [L33M

Sy3uy GIGUNLSIA T WA ¢ 0335 CSSIWD LIS
*3144¥41 Q5 JWALINULS N1dO

L

HILSAS QUMD WG 1= TTWLISNY

4330 QAUYRIAYT TN 3 X .2 TIVISN!

“63i%7d ONuY38 0L SYION[HLS G134

*SHOVENdYIQ TIYISNI ONY SYIONIELS 30¥7d

*SINY TIVLSNL ONY SLIDE H2A0 S31V1d INIBYIE VS
*d330 .0 ) 51709 .1 LNOYD ONY Sa¥3 T(ud
*JHNLONBLSHIHNS ONTLSIX3 3AOWIY

3l advel QF IURIDNYLS NTLS1XI IS0

Dol

1w

M3LA NOTLYAZTI ON[LSIX3

o Sad000
EESRER

bl

NOIL233 230 ONILSIX3

P \rfffm.,%“/// e .M.:vv?(

7

-

o,

T
&
b

L2

.
)

..z
NS
et v

R
Za

N
3
s e
"
~
X

N_L33royd




[¥R1:13% 11~560 A
wtirs U o g sl
JeT N1 A3 1008S o
§ o b v (TR P
AINAGY SIATY Ti-9a| , amy
WD QNYS 43AD i
1$15) 02 W'D MO Mool
ININIIV T4 Ju0LINYLSYIANS A0 117G [SHOtS (AT
W738-4 04 OTI0083
10 SNYd NG] LINHISNG)
NIAIS LI(HLSIC
SAYRHO1E 40 NQISIAIQ
NOILYLHOJSNYYL 40 ~LdH30 YINIOWIA ES3M
00 et W
T T e )
/ L1 11} a
\ : TS
/ ./ an
§152°2101=1) / /
s _
oA N g
O¥06* 140523
21-gx IN10d

NLIMESY3S 132 (AVA D WIN |// /

52652001213

¥70 GIUYNINYT YN .9 X L2 /4 ﬁﬂ.msmuz
5500 *830Gk 3
) JHi-pm INIQd
W' i " M
e {5780 L WY LOPOL 15151 02 “4*2 1518 B/Q4 “¥°D 13 QL ———— 3
<
0
° o
; N
! |

[ 'dal)
qund 031531
HSyyd 11l

¥ 0000°0004 13
0r-8} 00000000 A

B30 NOK 0000 °0005=3

28i- 18 INi0d

126" | gbhaN
LGES 100823
SOSM-6E24 LNI0d

h

A 4D HIELNGHES

mmo‘..ammqul;

s
;bﬁ:%&

5 v $1a31 3AIS wrre-02-1285 |
13131510 Ty
To [aams Aines o e T




1 dal) QuYALG) NS AIVIRLY IO
IHSTH 5L QIRDNG ﬂ Tl _ ] T

#04 SHOLSHITI0 ngav? T3¢
0

L oro9y 11=50 AUN
BLr{-0R~LT 0N "HD *SUYLI YT DNIUYIE OHY ROVHHdY IO LR LE:
. o
5 = § NOILIIS W30+ LhoAY "33LS . ¥ s
o & wos :Emﬁm _mu%méwm NO1L123% 230
ALNADS SIAT CdALY e 8,2XP°E1KED ol il
AT PRI
Ea SN S AL
._,zwa.wuc#_w” Mﬁﬂznmwwwnuwmﬂwu GIN00HD [ 'dAl) HIDNIHLS 05 * BN N
_ r \m
NIAIS LD1uLSIC A T .
SAVAHOIH 40 NOISIAlQ ['dAll W00 BIEALL L9 X ._Nl\ W .4 i _
NOILYLHOASNVHL 40 “Ld30 YINISHIA LSIM ﬁ i san |
1303 0N} - w8
i ${vL3d 1y 1 ! T
| ATENISSY HOVYHAYIG 213, MaLs 1ol ot % g .
7 (123 MIONIELS WoNE L X .‘n
Wik STI0H 110 .
| = 17dhl1 3V K Sy
. N 0100 7 oBL Ak W M.
. [3LL) ST Y16, %, S B TLED i A S0 1N
: . 2 uzﬁzo_mﬁza
i ﬂull.._ . GNY LNOAYT ONIWYYd 133LS “GHvAN0) LEHY $1
' > o 0213 S 2ety0 savit 3 ko
i . . 0376 Tuv SHIININIS 05 * 8U
I

A181355Y HOYHHAY(D

D N W

e o

8T8 Mo HD CLIM Q1 erem—

15760 04 ¥
: i hiai o e et e T | e s
i 1
: \ E:_g /”/ TSy nvaNg 1S3015 HI00 *daL)
; %, NS 08 ¥ T N Mot et LTSS u:..‘_u_ouam_ﬁa
: $7dAL) SUININLS HI ﬁﬁli..l..f-.ililtit..i.:l....rnfl..l.ll..iu.l....f.ll rypgeiapae v v
(s o ST0R 11H0 dONS :
SHYLIO 3714084 ,. ,ﬁ’ /
3L¥7d ONLuV3E "dal g — T St e e e et
| UYH O B2 61,2
| _ D OHOTY HYdS LS 4
| = F N0 HIONIT WiOL L8 L0
W : WLGHTT TIELIANT 01 4L
" P 9./w S
: HINTELS
651 BIA mye | "y LTS BN
. 207 0,54 T35 M1
002,57, e 9 | SyaMinls 0V *saovkdid o
S 0085 % oA XX 8.55&%@?:&3? AT 11¥13a
T . IV P e DIl 4300 )
THAN ok o i e 3iv1d GNINV3E
FIL Y
Q/. _ 7 _/ﬁ » S
: * ® 2 raitt fep @
AN _ |
i N ¥ - LY m LY j *y0h o1
M, «TaBE 23 PLTRN BT T
)
& 5 slayt AATS 9100021288 .

LTHISE
_ N I e ot Jémqmn._u! B




Ly R
A E-0k-1 20

sy

100A¥T BU0 AR

6 o 9 smal

ONINGISNINIQ
ANy 4314 NG11YAIT
ATBNISSY 150d LHOTVHLS

150d 5% X W

ALNNDD $1437
WA GHYS HANO
15753 02 “H"2 NG
ININIIV T3 FHRLINELSHIANS X404 Q3N00EY

ONINOISHINIA
QNY 431A KOI1LIYAIT3
ATERISSY LS0d QITONY

1504 58 X mxl/x

30 SNY1d NOILINHLSKOD dI.IIA
; :
NIAIS LOIMESIO | 1
SAYAHIIH 30 NOISIAIQ ' 1
MOTLVLHOSSNYHL 30 “Ld30 YINIDHIA LS3R | |
54018 _ _
soddnog U0y pasn aq 03[0 Kow 413 S010n0g BP0 L TOK 12! | H
53 N048q] §°0 - [OUOUAD.OIUIBIID HIm POICOIL L) ISHOR ONINOISNINLD
o | 3 PO I I Ny M31A Nvd
21 ARARE 31vid 150d e
ol |
1 I WLt
HINOIENINIO i i 150461198 =5/
ony M3TA NOTLYAITS . B 3 e - -
w018 H3ddNIS 1 | - ! =
INLd AQTT34 NEIHLAGS ¢ 0N ] ! kg > o'o
P i ] o —
SRINGISNINLD \ 1 -
gHY H30h NYTd - ! e RN T T
g 40208 Bagdas 5 / A RN i
: A NYFHLNGS L ‘ON ] J0v1d 1504 S
| TR Urdill 0 @ _
- | 3V 150d
v
=, w0
] L] J .
2
] :
~ST1YL3I0 J1Y18 13105 QNY
TR TR TR ,ﬁ.v i L8 ONLADISKIIO AT 04 6 0 09 T35SI0 300
¥31A NOLLYATTD £NDAY) 1504 G%Y 1504 407 LZ3MS STHL 315 3
vy AN ONv 1504 SLagH
g — ﬂ o 8
' 1504 ca0NY Qvod 40 oL H i SYIDT HIedS 9336 40 dOL Lsod LS TIe T/ 150d Q3T
| I | l
‘| i JE ¢ R e | Basimibden it —_—— it
——— ST | RSN | IR o
| .d. piis) Tt EnBes T ._; T e
Q3Lv108 9
410 C3dadi 1 B i
¥ld ¥ d 3vid 1Y
1 CHow 01 OIS 185 LKORULS IS LHOIVALS 3105 0TI0NY

4314 Ny LAY
qivY WY NG ONV LS04 SLN0R
0217108 ?
4340 03gdd! 1

¥ [xz |

0 T e 11| SO R N T

= E]

AMAISSY ém 1gr0d

T mHELl == [
ATeAISSY /n ot ./ 1504 L4091 YHLS SWITg ¥34an0S

ATENISSY

ATENESSY
150d LHIIMHLS

LTRSSV
160d 439N

ATEBRISST
150d 00NV

ATRHISSY
1504 LHQIvu1S

Cdal) 4 %0 @

1504 Q30N 1504 037987 1504 1HIIYHLS
s 3 $1a31 ﬁuwbmm_w 9vE-0z- 128 | I

AN R EE]
40 P33HY ALNNOD | AW [SHIGADN J1S3r0Hd




1$75) 02743 NG

ININIDYTdIY JNLINHLSHINS W03 UIN00HD

A0 SRY NOILIOBLSMID

11°¢¥00} 11-60 X
e NINDISHINIG QMY Y
ANl B $7U¥L30 1Y 31 65 031087 ONY F&FL
6 = L irom *300d 30074S B0 YD AL IEEe
=il .-bk!z
AINN0D $1337 [TITH YY)
WD QNYS YA -

=T
uﬂ-._,m ILFAJEH0 1 S1A T

NIAIS LIIHLSIA

SAYAHIIM 4D NOISITAIG
NBILYINO4SNYYL 40 ~1d30 YINIDHIA LS3R

HIHSYA NOMT 3MWVWITIN

NOIL23S 55040
vy 390169 HIGNIL

LN X3 AAVIH ¢

e 1109 OVIH 3A00 LOF X ¢

LIT¥IS ONY

RITA NOILYAITI ATEMISSY
ILVd 300745 Q37IONY

a9

W35 0N}

g b
EHL I

1*datt Jnt @ L

(3735 ON)

HITA NOILYAZTI ATBMISSY
3L¥1d 3217dS LHOIVELS

< )
ToT e

T
s © e c { .%t“.r.-\“ L QIMV
0o o O P o]

udﬂa Jlt X s K e

=

o
I}.

ool

kg

avmxw
(o]
&)

Aot

o T

£33 AN

%930 CO0%
QHRIAYY VL5 X2 MILA NV ATENISSY MILA NYId ATENISSY
s 31V1d 301745 QITONY 3LYd 301748 LHOIVHLS
3 ¥ ¥ I ¥, >
770 BTG e e— I |
g 3 " " v e X b x b )
= y = - M.., P,
N . IIVAENS OHILVIA i YW M3 K Jali X % A .
“ zwmwwm JLIINCD UG 1 THHISY
\ -
- o8 o Y K [
I TE B = 2 4/ a0 - BT
d " ~ - *
1708 QY3H MO0 Wb X ) Lﬁa m
* .
)i I
! .
- = g ! 13795 ON?
(X3 AT L ﬁ ﬁ .
FY 0701 4 SR LA LA S ININOISNINIQ ONV LNOAYT NYid 0018
‘ o8 G Y34dnIs ONy *31v1d 30074S *1504 GLXOM
— \ {ILYLDH ONY
eI ¥ B I E] FRSIIN 3 1] o) T el 4 T E BIAG Olegili g ELS ItENIIREE) 3 CE ]
3144vUL QUYADL SOVIH 340 10v4
df S0¥3H 4003V 4 /rns SQuIn nog aud 31IG3SSY 31¥2d 315 TV Waldkl
ENOTLDTHNDD MO0 T M3dd0S T WAIdAL
éuxﬁmzw_%muwmumﬁwmmzpmmqu«,..“u._\&m IS oA 308 e 2m0 0T ¥ e SHISYN ONv SLA/A SLI0A V3K 2AD0 .78 X W3
T ung
3075 MIlL PSSV YN
XTOHISSY LW
GN0_D 3403300 L6 315 Q3N 6403 40 30TSHICO oS
SHOTF 24V SINTENSYIR \. 304745 03NN , ONIIYSS 30175 T
T T _\ T0L0E / \,o KT /_ CRKY; T s H
a31v204_ONY -
Ce= k| Fr AT EA 07 8. Fxd HA G Q= feer) 2 AT e q = v o)
%30 40 ony |} | 4 3 1% om0 oy
wous .0 .2 _ / T / \ I / Hous .8 .2
IS 0 OF o .0 .01 L0 00 i L0 0.8 /é\q L0 .04 /u .0 .01 /» .0 .0t ' /r w0 04 " T .2
AT AIEATSSY LIBHISSY LAY N ATHISSY AIBHISS LIBNISSY ATANISSY
1504 037087 1503 310NV 150d LHOIVELS 1504 MO 7HLS § R0 wiss 1504 LHOIVELS 1504 IHBIVHLS 150 DT NNy 150¢ Q33087
Z IN10¥dS ¥I07G YIdNIS OKY 1504
& t HEE)| ﬁm.amw BUT-02120S |
L3IHISIC \ 1
30 E3s ALNIGY | Ak SRAeT Tar0te




$1TOroRE =13
el L OH SIK0IShIIT ]
bl Ny, {00AYT 01 IVATYS
6 o 0 e RYNd GUND AT

ALHNOD SIA3)

W0 ONYS UG
15750 02 “¥"3 NO
ININGIVIGIY 3¥NLINULSYIANS W04 GIN00HD

30 SK¥ 76 NDILINHLSHDD

N3AZS LO1HLSId
SAVAHOIH 40 NOISIAIQ

ANINOISKINIQ
Ny LNDAYT MIAIA NOTIYAII3
Hyd WYY 0. Jeal

JiS

NOTLYLNOJSNYYL 40 "1d3Q VINIOMIA 1S34 T AOES
= _._::}a@l\_ _ ﬁ '
v 8 i /I T
259 SIS ©
ININOISNINLD et
_u,_,. o 41O A1 NOTLYAZT3 KOLLCR , b b oNINGISNIRID
- YHAWOD L3, 3dhL (HVE QU3 ATD? Qv INDXYT A3LA NYld
b - BN S vy YN LG 3dAL
ﬁ;._ Il G_ -
_ _ _ Nt 0 @ FRBFS
e l\ - .6 .9 /t
J6 @ ga0ds © L5 0 SI0VdS ©
ININOISNINIO

ONY LNOAYT M3[A WV Td
VY WYN9 L3, 3dAL

{dilt B @
:&L

ININO [SN3N1Q
ANY AN0AYT AF(A NOLLYAINZ
TUVE WY INTG 00 JdAL

Bi3 I RRE PRREI
* _ trdaL) , 0 a|\_ _
T .68 N\ JSnp 9
L6 8 SV € L5 8 SIS €
ane AT
A
o ﬁ. Ly Sy 17803, AL aM P
| -,
rl.l-..-.lll‘ d
ol N [N N i
. ..E]..q.umuuémm - 2, PECIEECTE I S I O e
. i 2 I .

1
[ 4 " AT
T
ls L mE F
2 oL L e
) Fq0 .51 '
ONINO[SNINIG
aNy_ LADAYT AIIA MOLLVAIY3 @
10ve Ry L8, 3diL B
IREN 111 ~x
A (kL) " al\ _ _|
L4 % 11 O3H3aneH) 18 ] i AT
TWHS SILYI IN WS 1433 0f LI SR NI 1G) /| <5 o ¢ 5 ssmes t
© NI AN WEIENOS T NOLITNIGAND WD O34 LSENS #5 B SRS -5 85
AN L2 % W 9 813 SYIN00 2 NDLIVMIBROS (%)
. TLE N37787 8:0 = 1i0_AAYIH HLIY
ONIHICHDTHIVINIA HLIN GILYAEL 36 TTHHS SHOLXIZS TIV 16} ONINOISKEAIG
' ‘43 gy 100AYT A3IA NV
YIS IS NO 5 QI My SINIAOTS Wvd 043 (D _0 Ldbil It @ HYd AV 8, AL AH S
RCERRE e b o || SRR T
g 0
530N i
U ORI, _! -
< Lb 8 §3vas ¢ - O ST 2 =
n.ﬂ ol wl :

T,

6 ¢ sian Ym;mmm B4 004205 |
20 330 A0 |k by S

Satl 6L

2T 1

ININDISNINLG

0L108 . My ) ONY LNOAYY A3IA NOLLVA3TR >
VY WM V. 3diL <,
1y Qzu_‘_fu..__zom
U3y 11 AT
doL s b 1rdal) M &I\. _ _ _
Ty, .6 .8 TR g
W59 53vdS € LS00 ST £
ONINOISNINI O

ONY 1N0AYT R3LA NYId
TYH AYINTD LY. 3dAL

i

dhly bt @
i)
a

x

u.kh

st

b 9 S30vd5 & g
408 WG L m

M0 5




