UNI TED STATES DEPARTMENT OF AGRI CULTURE
Rural Electrification Adm nistration

BULLETIN 1728F-700

SUBJECT: REA Specification for Wood Poles, Stubs and Anchor Logs

Incorporated by reference in 7 CFR Parts 1728 and 1755
TO: Al Borrowers
EFFECTIVE DATE: Septenber 2, 1993.

EXPIRATION DATE: Not applicable. Incorporated by reference in
7 CFR 1728 and 1755.

OFFICE OF PRIMARY INTEREST: Transm ssion Branch, Electric Staff
Di vi si on.

PREVIOUS INSTRUCTIONS: This Bulletin replaces Bulletin 50-18,
REA Specification for Wod Pol es, Stubs and Anchor Logs, issued
June 2, 1987

FILING INSTRUCTIONS: Discard Bulletin 50-18, dated June 2, 1987,
and replace with this bulletin. File with 7 CFR Part 1728.

PURPOSE: To descri be the m ni num acceptable quality of wood

pol es, stubs, and anchor |logs permtted to be purchased by or for
REA borrowers and the plans of procurenent under which they may
be purchased.

_Signed by:John H Arnesen August 13, 1993

FOR
Adm ni strat or Dat e



Bulletin 1728F-700
Page 2

TABLE OF CONTENTS

Scope

Rel at ed Specifications
General Stipulations
Quality Control
Reserve Treated Stock
Mat eri al Requirenents
Preservati ves
Preservative Treat nent
: Dr awi ngs

10. Destination Inspection
11. Purchase of Rel ated Specifications and Standards

APPENDI X A: Material Requirenents

CoNoOGRwWNE

Exhibit A:  Sweep Measurenents (Hard Copy Only)
Exhibit B - G Pole D nension Tables (Hard Copy Only)
Exhibit H  Treatnment Table (Hard Copy Only)
Exhibit 1: Dinmension Tables (Hard Copy Only)
Exhibit J: Tel ephone Stubs (Hard Copy Only)
Exhibit K Pole Fram ng Drawi ngs (Hard Copy Only)
Exhibit L: Metric Conversion Factors
| NDEX:

Pol es

Speci fications
Ti mber Products

ABBREVIATIONS

ACA Amoni acal Copper Arsenate

ACZA  Ammoni acal Copper Zinc Arsenate

ANSI American National Standards Institute
ASTM  Anmerican Society for Testing and Materials
AWPA  Anerican Wod Preservers' Association
CCA Chr omat ed Copper Arsenate

CuN Copper Napht henat e

REA Rural Electrification Adm nistration
SPIB  Sout hern Pine |Inspection Bureau

USDA United States Departnment of Agriculture
WCLI B West Coast Lunber |nspection Bureau



Bulletin 1728F-700
Page 3

DEFINITIONS

Certificate of Compliance nust consist of a certification, signed
by an authorized enployee of the producer, that the naterial

shi pped neets the requirenents of this specification and any
suppl enentary requirenents cited in a contract or order under
which it was purchased.

Independent Inspection relates to examnation of a "lot" of
materi al by an 1 ndependent inspector enployed by a comrerci al
agency.

Inspection neans an exam nation of material in sufficient detai
to insure conformty with all phases of the specification under
which it was purchased. |Inspection prior to treatnent nust be
made after the products are manufactured and ready for treatnent.
|f poles are trimmed to |l ength, inspection prior to treatnent may
be done prior to fram ng, providing inspection hamrer brands are
not renoved during framng. Wen framng is done after white

i nspection, the fram ng nust be inspected after treatnent.

Producer is used to describe the party who manufactures and
treats poles.

Purchaser refers to either the REA borrower or to a contractor
acting as the borrower's agent, except where a part of the
specification specifically refers to only the borrower or the
contractor.

Quality control designee refers to an individual designated by
the producer to be responsible for quality control.

Reserve treated stock consists of tinber products treated in
accordance wth this specification, prior to and in anticipation
of the receipt of specific orders, and held in storage ready for
i mredi at e shi pnent .

Supplier is a termused interchangeably w th producer.

Transmission poles - Unl ess otherw se indicated, any pole 50 feet
or longer Is designated as a transm ssion pole.

Treating charge refers to all the material treated in a cylinder
at one t1ne.

Treating plant is the organi zation that applies the preservative
treatnent to the poles.
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1. SCOPE

1.1 This specification describes the m ninum acceptable quality
of wood pol es, stubs, tel ephone pedestal stubs, and anchor | ogs
(hereinafter called poles, except where specifically referred to
as stubs or anchor | ogs) purchased by or for REA borrowers, and
the plans of procurenent under which they may be purchased.
Where there is conflict between this specification and any ot her
specification referred to herein, this specification shal

govern.

1.2 The requirenents of this bulletin inplenent contractual
provi si ons between REA and borrowers receiving financi al
assistance from REA. The contractual agreenent between REA and
its borrowers requires the borrower's system be constructed in
accordance with REA accepted plans and specifications. Each REA
el ectric borrower shall purchase only wood pol es produced in
accordance with the specifications.

1.3 Each REA electric borrower shall require each contractor, in
witing, to agree to furnish only materials produced in
accordance with this bulletin.

2. RELATED SPECIFICATIONS: The following |isted specifications
may be considered as pertinent to this specification, subject to
the restrictions in the paragraph under "Scope." Al AWPA
references are those in effect in AWPA Book of Standards 1991.

a. ANSI 05.1-1987 Anerican National Standard
Specifications and D nensions for Wod Pol es

b. ANSI/ASTM D9-87 Anerican National Standard
Definitions of Terns Relating to Tinber

c. Standard No. 17 Grading Rules for Wst Coast Lunber,
West Coast Lunber Inspection Bureau, 1991

d. Standard Grading Rules for Southern Pine Lunber,
Sout hern Pi ne Inspection Bureau, 1991

e. AWPA Cl1-91 - Al Tinber Products - Preservative
Treatment by Pressure Processes

f. AWPA C4-91 - Poles - Preservative Treatnent by
Pressure Processes

g. AWPA (C8-91 - Western Red Cedar and Al aska Yel |l ow
Cedar Poles - Preservative Treatnent by the Full-
Length Thermal Process

h. AWPA Cl10-91 - Lodgepole Pine Poles - Preservative
Treatment by Full-Length Thermal Process
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AWPA P1-91 - Standard for Coal Tar Creosote for Land
and Fresh Water Use and Marine (Coastal Water Use)

AWPA P5-91 - Standards for \Waterborne Preservatives
AWPA P8-91 - Standards for Ol -Borne Preservatives

AWPA P9-91 - Standards for Sol vents and Fornul ati ons
for Organic Preservative Systens

AWPA ML-90 - Standards for the Purchase of Treated
Wbod Products

AWPA M2-91 - Standard for Inspection of Treated
Ti nmber Products

AWPA M3-81 - Standard Quality Control Procedures for
Whod Preserving Plants

AWPA MA-91 - Standard for the Care of Preservative-
Treat ed Wod Products

AWPA Al1l-91 - Standard Methods for Anal ysis of
Creosote and Q| -Type Preservatives

AWPA A2-91 - Standard Methods for Analysis of Water-
borne Preservatives and Fire-Retardant Fornul ati ons

AWPA A3-91 - Standard Methods for Determ ning
Penetrati on of Preservatives and Fire Retardants

AWPA A5-91 - Standard Methods for Anal ysis of
G | -Borne Preservatives

AWPA A6-89 - Method for the Determn nation of
Ol -Type Preservatives and Water in Wod

AWPA A7-75 - Standard Wet Ashing Procedure for
Prepari ng Wod for Chem cal Analysis

AWPA A9-90 - Standard Method for Analysis of Treated
Wod and Treating Sol utions by X-Ray Spectroscopy

AWPA Al11-83 - Standard Method for Anal ysis of
Treated Wod and Treating Sol utions by Atomc
Absor ption Spectroscopy

AWPA C12-90 - Western Larch Poles - Full-Length
Preservative Treatnent by Thernmal Process.
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3. GENERAL STIPULATIONS

3.1 Various requirenments relating to quality control and

i nspection are to be found in REA Bulletin 1728H 702, REA
Specification for Quality Control and Inspection of Tinber
Products. These requirenents shall be followed. Provisions of
this specification and Anmerican National Standards Institute
(ANSI) 05.1, 1987, "Anmerican National Standard Specifications and
D nensi ons for Wod Pol es,"” which are positive in their wording,
shall not be interpreted or subjected to judgnent by the quality
control designee or an independent inspector. Judgnment, although
used by quality control personnel and independent inspectors,
shall not be the basis for acceptance of material which does not
conformto the mninmumrequirenents of this specification.

3.2 Each purchaser shall use a witten purchase order to
purchase material for use in REA financed systens in order to
insure conpliance with the standards and specifications. The
witten purchase order shall contain a provision that
specifically requires the producer to conply with these

provi sions. The purchase order shall contain a provision that
specifically requires the producer to nake the treating plant and
storage areas avail able, during normal business hours, in order
for representatives of either the purchaser or REA to inspect
such to determ ne conpliance with the standards and

speci fications.

3.3 Plans which are acceptable for supplying poles under this
speci fication include:

3.3.1 Insured Warranty Plan: Under this plan, the producer

furni shes poles neeting this specification and furnishes a
warranty. The warranty shall be issued by an insurance conpany
under terms and conditions acceptable to REA. The insurance
conpany shall submt its plan for assuring quality control to REA
for specific approval prior to issuance of these warranties.
Currently, there are no insurance policies in effect.

3.3.2 Independent Inspection Plan: Under this plan, the
producer furnishes poles neeting this specification, and al
pol es are then inspected by a qualified i ndependent inspector in
accordance wwth REA Bulletin 1728H 702, REA Specification for
Quality Control and Inspection of Tinber Products.

The REA borrower has the prerogative to contract directly with
the agency for the inspection service. The borrower shall, where
practical, select the inspection agency so that the inspector's
conti nued enpl oynent is dependent only on performance acceptable
to the borrower. The borrower shall be responsible for ensuring
that the independent inspection is properly perforned. The

sel ected agency shall not subcontract the service to any other
agency W thout prior witten consent of the borrower.

The producer shall not interfere with the work of the inspector
except to provide notification of the readiness of material for
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i nspection. Wen circunstances warrant, the producer may deal
directly with the agency. The producer shall not treat materi al
before it has been properly inspected in the white, as evidenced
by the inspector's hamer mark.

3.3.3 Qality Assurance Plans: Under such plans, the producer
furni shes poles conformng to this specification as nonitored by
a quality assurance program acceptable to REA. REA borrower
groups or agents for borrower groups endeavoring to operate

Qual ity Assurance Plans shall submt their plans for assuring
quality control to REA for specific approval prior to contracting
with REA electric or tel ephone borrowers under such plans.

3.4 Wth the exception of reserve treated stock, all invoices
for treated tinber products shall be acconpanied by a copy of the
producer's Certificate of Conpliance and either a copy of the

| ndependent | nspection Report, the Insured Warranty Certificate,
or, for other acceptable plans, a conparable certificate of
conpliance. The certificate shall be presented to the purchaser
with the invoice. For reserve treated stock under the

| ndependent | nspection Plan, inspection reports shall be
avai l able fromthe inspection agencies. The purchaser nmay obtain
these reports fromthe inspection agency after the purchaser has
provi ded the inspection agency with a |list of the charge nunbers.
(The charge nunber, as found on the butt, is defined in Appendi x
A, paragraph 9.5.)

3.5 Quality control, as exercised by the plant quality control
designee, is an inportant conponent in the satisfactory
production of treated wood. |If the purchaser considers the
quality control to be inadequate, the purchaser, or an inspection
agency which it retains, may, at the tinme of material inspection
at the plant, reject all material fromthe plant.

3.6 Poles failing to conformto any provision covered by this
specification shall not be shipped to the purchaser.

3.7 Poles shall be warranted to conformto this specification.
Any pole found not in conformance with this specification within
1 year fromdate of shipnent to the purchaser shall be replaced
as pronptly as possible by the producer. (Preservative retention
shall neet the requirenents of the specification, as a m ninmm at
time of shipnment to the borrower (see Table 10, Exhibit H. A
reduction in preservative retention of not nore than 10 percent
shal | be acceptable up to 30 days from date of delivery.)

3.8 The nethods of inspection described herein and in REA

Bul letin 1728H 702, REA Specification for Quality Control and

| nspection of Tinber Products, shall be used no matter which plan
is used in producing poles, i.e., Insured Warranty Pl an,

| ndependent | nspection Plan or Quality Assurance Plans. The
nunber of poles actually inspected by nonitors of quality control
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under the Insured Warranty Plan or a Quality Assurance Plan may
vary fromthe nunber of poles inspected under the |Independent
| nspection Pl an.

4. QUALITY CONTROL

4_.1. Producers shall maintain plant and yard conditions that do
not pronote decay. Producers shall maintain acceptable quality
control procedures as evidenced by the quality of the materi al
offered for inspection, or covered by an Insured Warranty or a
Qual ity Assurance Pl an.

The quality control procedure of all plants that produce poles
under any of the plans described in paragraph 3.3 shall contain
at least the follow ng el enents:

4.1.1 Qality control shall be the responsibility of a conpetent
i ndi vi dual designated for that specific purpose (quality control
desi gnee), together with such staff as may be required. The
quality control designee shall be qualified to nake the necessary
i nspections and perform chem cal anal yses and assays required by
this specification. The quality control designee shall verify
each step in the production before releasing the material to be

i nspected by an independent inspector. The independent inspector
shal | independently repeat the quality control designee's

i nspections and tests.

4.1.2 An inspection agency performng quality control for a
producer shall not also act as the independent inspector of the
sane producer's poles produced for REA borrowers.

4.1.3 Records, as described in this bulletin and in REA Bulletin
1728H 702, REA Specification for Quality Control and I nspection
of Tinber Products, shall be maintained by the producer.

4.1.4 Poles not neeting specifications at any stage shall be

wi t hdrawn from production by the quality control designee and
shall not be offered for acceptance or shipnent under any pl an
until defects have been corrected. Poles not neeting the

requi renents for penetration or retention of preservative may be
re-treated twice only, provided that the total allowable
preservative steamng tinmes and tenperatures are not exceeded.
The identification brand shall be pronptly renoved from al
material found to be nonconform ng, subject to the foregoing
provision for re-treatnent.

4.1.5 The quality control designee and the independent inspector
shall both performall exam nations, tests, and assays,
i ndi vidual ly and i ndependently. Neither shall rely on the other
individual's results in the discharge of their duties.
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4.2 The producer shall provide the inspectors with ful
information (drawings, etc.) relating to the requirenents
contained in any purchase order which is supplenentary to this
speci fication.

4.3 The producer shall maintain or have access to adequate

| aboratory facilities at or very near the treating plant. All
chem cal tests or anal yses associated with the treatnent shall be
i ndependently perforned in this |aboratory by the quality control
desi gnee, the borrower's independent inspector, or other Quality
Assurance Plan nonitor. |f acceptable to REA on a case-by-case
basis, the producer may use a central |aboratory.

4.4 Inspection agencies shall maintain their own central

| aboratory(ies) with a qualified staff capable of conpletely
anal yzing the preservative and treatnents they are inspecting.
The | aboratory shall be equi pped in accordance with AWPA
standards. |If acceptable to REA, this central |aboratory nay be
used for the inspector's routine assays. Wen permssion is
granted for the inspection agency to use this lab for routine
anal yses (paragraph 4.3), the assays shall be run pronptly, and
the results shall be nade avail abl e the next working day.

5. RESERVE TREATED STOCK: Reserve treated stock shall be
subject to the follow ng conditions:

5.1 Producers may treat material for reserve treated stock under
any of the plans (paragraph 3.3) and shall notify REA in advance
of their intention. The notification shall be submtted prior to
initial treatment of material for reserve stock, and shall be
submtted annually thereafter prior to the begi nning of each

cal endar year. The notification shall be addressed to the
Director, Electric Staff Division, Rural Electrification

Adm ni stration, Washi ngton, DC 20250-1500. Producers shal

inform REA of (a) the locations of all storage or distribution
yards where reserve treated stock will be maintained, and (b) the
designation of the plan and the nane of the selected inspection
agency, where applicable, which is to be used to provide reserve
stock. The producer shall notify REA pronptly of any change in
the plan or inspection agency.

REA wi || acknow edge each notification of intent to treat

material for reserve treated stock under the REA specification
Purchasers shall not purchase reserve treated stock from plants
that fail to conply with the above notification requirenents.

REA acknow edgenent of the plant's advance notice of intention to
treat material for reserve treated stock for the cal endar year in
guestion shall be evidence of conpliance with the notification
requirenents.

5.2 No material treated with creosote, pentachl orophenol, or
Copper Napht henate shall be shipped for use on an REA borrower's
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systemlater than 1 year follow ng the treatnent date branded on
the material, unless it conplies as foll ows:

a. The material shall be reassayed by the producer. |If
conformng to preservative retention requirenents, as
shown in Table 10, Exhibit H it may be shi pped.
Reassayed pol es shall be identified on the sawed butt
surface with a netal tag show ng reassayed date. Such
pol es shall be acceptable for shipnent for 1 year from
the date of reassay.

b. If the material is bel ow specification requirenents
for preservative retention at the time of reassay for
shi pnment, the brand shall be renoved and the materi al
rei nspected, re-treated, and rebranded in accordance

wi th paragraph 8.5.

5.3 Waterborne treated pol es need not be reassayed.

6. MATERIAL REQUIREMENTS: All poles shall conformto the
mat eri al requirenents shown in Appendi x A, which are primarily
extracted from ANSI 05. 1-1987

7. PRESERVATIVES: Preservatives shall be selected from one of
the foll ow ng:

7.1 Creosote: Creosote shall conformto all requirenments of
AWPA Standard Pl when anal yzed in accordance with the nethods in
AWPA St andard Al, sections 2, 3, 4, either 5 or 9, and 6.

7.2 Pentachlorophenol: Pentachl orophenol shall contain not |ess
than 95 percent chlorinated phenols and shall conformto AWPA
Standard P8 when anal yzed in accordance with AWPA St andards A5 or
A9. The hydrocarbon solvents for introducing the preservative
into the wood shall neet the requirenents of AWPA Standard P9
Type A, determned in accordance with reference ASTM st andards
for physical properties.

7.3 Copper Naphthenate: Copper Napht henate (CuN) concentrate
used to prepare wood-preserving solutions shall contain not |ess
than 6 percent nor nore than 8 percent copper in the form of
Copper Napht henate and shall conformto AWPA Standard P8 when
anal yzed in accordance with AWPA Standard A5. The hydrocarbon
solvents for introducing the preservative into the wood shal

meet the requirenents of AWPA Standard P9 Type A, determned in
accordance wth reference ASTM standards for physical properties.

7.4 Waterborne Preservatives: Chr;ain formul ati ons of
wat er borne preservatives are corrosive to netals. Purchasers are
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advi sed to contact suppliers for specific information on the
formul ati on they use.

7.4.1 Amoni acal Copper Arsenate (ACA) and Ammoni acal Copper
Zinc Arsenate (ACZA) shall neet the requirenents of AWPA Standard
P5, when anal yzed in accordance with nethods in AWPA Standard A2,
A9, or All. Poles treated with ACA or ACZA shall be held by the
treater to allow a m ninum of 30 days of drying tine after
treatment before delivery to the borrowers.

7.4.2 Chromated Copper Arsenate (CCA) shall neet the

requi renents of one of the fornulations given in AWPA Standard
P5, sections 4, 5 or 6, and 10 and AWPA Standard C4. Tests to
establish conformty shall be nmade in accordance with AWPA

St andard A2, A9, or All.

7.4.3 Treating solutions of the waterborne salts nmentioned in
AWPA St andard P5, section 10 shall conformto the pH requirenents
set forth in AWPA Standard A2, section 9.

7.4.4 \Waterborne preservatives are avail able either as oxides
whi ch form non-ionizing chem cal conpounds in the wood, or as
salts which | eave ionizing conmpounds as well as non-ionizing
conmpounds in the wood. Salt fornulations of a waterborne
preservative are nore corrosive to netal than the oxide
formul ati ons and nay cause surface deposits.

Unl ess otherwi se specified in the purchase order, the oxide
formul ati on of waterborne preservatives shall be supplied. If

vi sibl e surface deposits appear on the wood within the 1-year
warranted period, it is not in conpliance with this specification
and shall be replaced by the producer.

7.4.5 Douglas-fir and western larch poles shall not be treated
wi th CCA preservatives.

7.4.6 Materials treated with waterborne preservatives shall be
free of visible surface deposits.

8. PRESERVATIVE TREATMENT

8.1 Conditioning Prior to Treatment:

8.1.1 Goup "A" poles (see Table 1, Appendix A which are
partially seasoned by natural air circulation shall be air dried
within the limts of paragraph 4.2.1, of Appendix A Extrene
care shall be taken to insure that air seasoned poles do not have
pretreatnment decay in them (refer also to paragraph 5.2 of
Appendix A). Al poles in this category shall be further
artificially conditioned prior to treatnment by processes such as
Boul ton drying, steamconditioning or kiln drying, or heating in
t he preservative
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8.1.2 Goup "B" or group "C' poles which are partially seasoned

by natural air circulation, kiln drying, or shed drying shall be

further conditioned by Boulton drying (group B, Table 1, Appendi x
A) or by the steam vacuum process (group C, Table 1, Appendi x A)

within the followng limts:

8.1.2.1. Boulton Drying:

Tenper at ure

deg. F Dur ati on
(' maxi mum hour s
Green or partially seasoned
Dougl as-fir (coast) 220 opti onal *
Western Larch 220 optional *

*The duration of the Boulton drying shall reduce the
noi sture content in the poles sufficiently to mnimze
subsequent season-checki ng through the treated
sapwood. (Frozen poles shall require additional
heating to thaw the wood. Tine of Boulton drying
shall be counted fromthe tinme the wood surface is
warnmed to approxi mately 150°F.)

8.1.2.2. Steam-Vacuum Process:

Tenper at ur e Max Hour s
Steam (limts) deg. F Total Tine**
Sout hern Pi ne 245 max. 17(1)  20(2)
Dougl as-fir (coast) 240 max. 6(3)
West ern Larch 240 nax. 6(3)
Ponder osa Pi ne 240 max. 4 or 6(4)

(1) Pole classes nomnally less than 37.5 inches
circunference at 6 feet frombutt.

(2) Pole classes nomnally 37.5 inches or larger in
circunference at 6 feet frombutt.

(3) Poles to be treated with ACA or ACZA wat er bor ne
preservatives and in accordance with provisions of
par agraph 4.2.1 Appendi x A

(4) See Appendix A, paragraph 4.2.1 for specific
limtations.

**Initial treatment steamng tinme plus any re-
treatnent steaming tinme, conbined, shall not
exceed t hese nmaxi nuns.
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8.2 Treatment (Pressure Process): All species of poles listed
bel ow

All poles treated by this process shall be treated in a cycle in
whi ch the tenperatures and pressures shown are not exceeded.
These pressures and tenperatures shall be recorded on a recording
chart and shall be verified by visual observations of the direct
readi ng gauges, at |east hourly throughout the treating cycle by
a qualified representative of the treating plant and i ndependent

i nspect or.

Preservati ve Tenperature | mpr egnati on

Deg. F Pressure
(reo. & Olborne ACAACZA  CCA | b/ i n2
Western Red Cedar 200 150 120 100
Al aska Yel | ow Cedar 210 150 120 150
Jack & Red Pine 210 150 120 150
Lodgepol e Pi ne 210 150 120 150

Dougl as-fir (coast)

& Western Larch 210 150 --- 150
Sout hern Pi ne 210 150 120 200
Ponder osa (Western)

Pi ne 210 150 120 200

Al'l poles treated with waterborne preservatives (paragraph 7.4)
shall be by full cell process as described in AWA Standards C
and C4 except as nodified by the provisions of ANSI 05. 1-1987.

8.3 Treatment (Thermal Process), Full-Length Treatment: Western
| arch, western red cedar, Alaska yellow cedar, [ odgepole pine,
northern white cedar poles nmay be treated by the thermal process:

8.3.1 Al poles treated by this process shall be adequately
seasoned by natural and artificial nmethods prior to treatnent so
that specification requirenents for penetration and retention are
met .

8.3.2 The tenperature of the preservative during the hot oi
phase shall not exceed 235°F

8.4 Results of Treatment:

8.4.1 Penetration and retention of preservative shall be tested
on borings taken at any point on the pole periphery
approxi matel y:

a. Six inches to 12 inches above nom nal ground |ine of
western red cedar, northern white cedar, and western |arch
pol es.

b. Wthin the zone 1 foot above to 1 foot bel ow the brand
on all other species of poles.
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8.4.2 Retention of preservative shall be no | ess than that
specified in Table 10, as determ ned by:

a. Creosote by AWPA Standard A6.

b. Penta by AWPA Standard A5 or A9. Copper pyridine nmethod
is required when tinber may have been in contact with salt
water, and for all species native to the Pacific coast
region, unless the raw material invoice specifically states
that the material has not been in contact with salt water or
has been shown by analysis to have contai ned no additional
chlorides in the wood before treating.

c. Copper Naphthenate by AWPA Standards A5, A9, or All.

d. Waterborne preservatives by tests in accordance with the
recogni zed standards nethods for chrom um copper, zinc, and
arsenic ions listed in AWPA Standards A2, A7, A9, or All.

8.4.3 Penetration of preservative, as determ ned in accordance
w th AWPA Standard A3, shall not be less than that specified in
Tabl e 10. Chrone Azurol S and Penta-Check shall be used to
determ ne penetration of copper containing preservatives and
penta, respectively. Under the |Independent |Inspection Plan, al
treating charges shall be tested for penetration using the
follow ng sanpling. Under the Insured Warranty and Quality
Assurance Plans, the frequency for testing penetration of charges
may vary according to the plan. Wen testing, the sanpling shal
be as foll ows:

8.4.3.1 For poles with a circunference of |less than 37.5 inches
at 6 feet frombutt:

a. Bore 20 percent of poles in a charge or 20 poles from
charge, whichever is greater. Accept if 100 percent
conform otherw se, bore all poles.

b. Re-treat the charge if nore than 15 percent of the
borings are found to be nonconform ng.

c. Re-treat all nonconform ng poles found in the
penetration sanpling.

d. Re-treated poles shall be 100 percent tested for
penetration boring. Poles which are still nonconform ng
after the second re-treatnent shall be permanently rejected.
Permanently rejected poles shall have their brands renoved.

8.4.3.2 For poles with a circunference of 37.5 inches or nore at
6 feet fromthe butt:
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a. Forty-five feet and shorter: Bore each pole and
re-treat only those found to be nonconform ng unl ess nore
than 15 percent fail, in which case the entire | ot shall be
re-treated.

b. Fifty feet and longer: Bore each pole tw ce at

90 degrees apart approximately in the sane plane around the
pole. Accept only those poles conformng to the penetration
requi renment in both borings.

c. Nonconform ng poles shall be re-treated and 100 percent
retested for penetration. Poles which are stil
nonconform ng after a second re-treatnment shall be
permanently rejected. Permanently rejected poles shall have
their brands renoved.

d. Penetration depth shall be neasured along a boring from
the outer end toward the inner end for a distance throughout
which there is continuous preservative penetration, as

i ndi cated by evidence of preservative in each annual ring

i ncl uded.

e. \Wen pol es which have been deep incised or radial
drilled are bored for penetration and retention testing, the
borings shall be taken m dway on a di agonal between an
incision or hole and an incision or hole in the next

vertical row above or bel ow

8.5 Re-treatment: Poles may be retreated only tw ce.

8.5.1 Creosote, Penta, and Copper Naphthenate: Total steam ng
time, both for 1tnitral treatnent and re-treatnment, are cumul ative
and shall not exceed the |imts for steam found in paragraph
8.1.2.1.

Re-treatnment of reserve treated stock poles shall be by
subnersion in preservative for not |ess than 10 m nutes under
25 pounds per square inch gauge pressure or not |ess than

30 m nutes at atnospheric pressure.

8.5.2 Waterborne Preservatives: Poles which require re-
treatment shall be air dried sufficiently to accept re-treatmnent.
Re-treatnment shall be within original treatnment Iimtations. Re-
treated poles shall conformfully to all the requirenents of this
specification; otherw se, they shall be permanently rejected.

Re-treated poles shall have a letter "R' di e-stanped, hammer-
stanped or burnbranded in the sawed butt surface follow ng the
charge nunmber to indicate that the poles have been re-treated.
(See paragraph 9.5 in Appendi x A for branding information.)
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9. DRAWINGS: The attached drawing (M 20) shows in detail the
standard fram ng (gains and bolt holes) for electric distribution
pol es ordered under this specification. Oher distribution pole
fram ngs are shown in REA Specifications and Draw ngs For
14. 4/ 24.9 kV Line Construction or Specifications and Draw ng For
7.2/ 12.5 kV Line Construction. Framng drawi ngs for electric
transm ssion poles are shown in REA Electric Transm ssion
Specifications and Drawi ngs. Pole stub and anchor | og di nensions
are shown in the above specifications and draw ngs or Tables 11,
12 and 13 of this section. The appropriate fram ng draw ngs
shal | be designated and provided by the purchaser.

10. DESTINATION INSPECTION: The detailed requirenments cited in
this specification shall be adhered to for all materials shipped
to purchasers.

The purchaser shall have the prerogative to inspect materials at
destination. All provisions of this specification shall apply to
mat eri al inspected at destination except preservative retention
(see paragraph 3.4).

Judgnent, al though used by quality control personnel and

I ndependent 1 nspectors, shall not be the basis for acceptance of
mat eri al whi ch does not conformto the m ni numrequirenents of
this specification. Were a difference of opinion arises as to
the conpliance of materials with this specification, when

i nspected at destination, it shall be the responsibility of the
supplier to attenpt to resolve this matter with the purchaser.

11. PURCHASE OF RELATED SPECIFICATIONS AND STANDARDS:
All ANSI standards may be purchased from

Anerican National Standards Institute, |nc.
1430 Br oadway

New Yor k, New York 10018

Tel ephone: (212) 354-3300

Al l AWPA standards may be purchased from

Ameri can Wod- Preservers' Associ ati on (AWPA)
P. 0. Box 286

Wbodst ock, Maryland 21163-0286

Tel ephone: (410) 465-3169

Standard Gradi ng Rules for Southern Pine Lunber may be
pur chased from

Sout hern Pine I nspection Bureau
4709 Sceni ¢ H ghway

Pensacol a, Florida 32504

Tel ephone: (904) 434-2611
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Standard Grading Rules for West Coast Lunmber may be
pur chased from

West Coast Lunber I|nspection Bureau
P. O Box 23145

Portland, Oregon 97223
Tel ephone: (503) 639- 0651
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APPENDI X A

Mat erial Requirenents

1. SCOPE

The material in Appendix Ais reprinted primarily fromthe
Anmerican National Standards Institute (ANSI) Standard 05.1-1987,
"American National Standard Specifications and D nensions for
Wod Poles.” This material is reprinted by perm ssion from ANSI.
Copi es of ANSI 05.1-1987 may be purchased fromthe Anerican
Nat i onal Standards Institute, 1430 Broadway, New York, New York
10018.

2. DEFINITIONS

The follow ng definitions shall apply to the terns used in this
st andar d:

Air Seasoning: Drying by the use of air where the air
tenperature is not nore than 140°F either in the open or under
cover.

Boulton Drying: Drying by heating in nonaqueous sol ution under
vacuum

Check: The | engthw se separation of the wood that usually
extends across the rings of annual growh and comonly results
fromstresses set up in wod during seasoning.

Conpressi on Wod: Abnormal wood formed on the | ower side of
branches and i1 nclined trunks of softwood trees. Conpression wood
is identified by its relatively wide annual rings, usually
eccentric; relatively | arge anount of sunmerwood, sonetinmes nore
than 50 percent of the width of the annual rings in which it
occurs; and its lack of demarcation between springwod and
sumerwood in the sane annual rings. Conpression wood, conpared
wi th normal wood, shrinks excessively |engthw se.

Cross Break: A separation of the wood cells across the grain.
Such breaks may be due to internal strains resulting from unequal
| ongi tudi nal shrinkage or to external forces.

Dead Streak: An area, devoid of bark, resulting from progressive
destruction of the growmh cells of wood and bark at the edges of
the streak. On a pole, a dead streak is characterized by a

di scol ored weat hered appearance and by | ack of evidence of
overgrowt h al ong the edges of the deadened surface.

Decay: The deconposition of wood substance by fungi
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Decay, Advanced (or Typical): The older stage of decay in which
the destruction is readily recogni zed because the wood has becone
punky, soft and spongy, stringy, ring-shaked, pitted, crunbly,

or, in poles not stored or rafted in water, is in a soggy
condition. Decided discoloration or bleaching of the rotted wood
is often apparent.

Decay, Incipient: The early stage of decay that has not
proceeded far enough to soften or otherw se perceptibly inpair

t he hardness of the wood. It is usually acconpanied by a slight
di scol oration or bleaching of the wood.

Decayed Knot: A knot containing decay. Two types of decayed
knot are recogni zed.

Type | - Knots containing soft or |oose fibers (decay)
whi ch may extend the full length of the knot into the
pol e and which are associated with heart rot.

Type Il - Knots containing soft or |oose fibers (decay)
whi ch are not associated wth heart rot.

Face of Pole: The concave side of greatest curvature in poles
wth sweep in one plane and one direction, or the side of
greatest curvature between groundline and top in poles having
reverse or doubl e sweep.

G ound Line Section: That portion of a pole between 1 foot above
and 2 feet below the ground line, as defined in the pole

di nension tables (see Tables 3 through 9). (For purposes of
defining the ground Iine when incising or radial drilling, see
paragraphs 9.7.1 and 9.7.2.)

Hol |l ow Heart: A void in the heartwod caused by decay or insect
at t ack.

Hollow Pith Center: A small hole at the pith center of the trunk
or of a knot caused by disintegration of the pith (small soft
core occurring in the structural center of a tree or branch).

| nsect Damage: Damage resulting fromthe boring into the pole by
Insects or insect larvae. Scoring or channeling of the pole
surface is not classed as insect damage.

Kiln Drying: Drying by the use of heated air in batch or
progressive-type kilns.

Knot Cluster: Two or nore knots grouped together as a unit, the
fibers of the wood being deflected around the entire unit;
distinct fromthe group of single knots in which each is a unit.
A knot cluster shall be considered as a single knot.

Knot Di aneter: The dianmeter of a knot on the surface of the pole
measured in a direction at right angles to the | engthw se axis of
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the pole. The sapwood as well as the heartwood portion of a knot
shal | be included in the neasurenent.

NOTE: For a description of nmeans for defining the limts of
knots, see Anerican National Standard Definitions of Terns
Rel ating to Tinber, ANSI/ASTM D9-87

Lot: A quantity of poles of |ike size, conditioning, and
fabrication usually nmaking up one treating charge.

Red Heart: A condition caused by a fungus, Fones pini, that
occurs in the living tree. It is characterized in the early
stages of infection by a reddish or brownish color in the
heartwood; known as "firmred heart." Later the wood of the
living tree disintegrates (decays) in small, usually distinct,
areas that develop into whiteline pockets.

Sap Stain: A discoloration of the sapwood, caused by the action
of certain nmolds and fungi, that is not acconpani ed by softening
or other disintegration of the wood.

Scar: A depression in the surface of the pole resulting froma
wound where the living tree has not conpartnmentalized the wound
and reestablished the normal cross section of the pole.

Scar, Turpentine Acid Face: An area in the |ower portion of a
sout hern pine pole where bark hack renoval with acid applied has
caused resin to flow. No renoval of sapwood has occurred.

Scar, Turpentine Cat Face: A depression in the surface of a
southern pine pole resulting froma wood hack into the sapwood,
where the tree has not conpartnentalized the wound and
reestablished the normal cross section of the pole.

Shake: A separation along the grain, the greater part of which
occurs between the rings of annual grow h.

Short Crook: A localized deviation from strai ghtness whi ch,
within any section 5 feet or less in length, is nore than 1/2 the
mean di aneter of the crooked section (see Fig. 1, D agram 3).

Spiral -G ained (Tw st-G ai ned) Wood: Wod in which the fibers
take a spiral course about the trunk of a tree instead of a
vertical course. The spiral may extend in a right-hand or left-
hand direction around the tree trunk. Spiral grain is a form of
Cross grain.

Split: A lengthw se separation of the wood extending conpletely
through the piece fromone surface to anot her.

Steam Condi tioning: Subjecting poles in a closed vessel to steam
prior to treatnent.
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Sweep: Deviation of a pole fromstraightness (see Fig. 1
Dagrans 1 and 2, Exhibit A).

3. POLE CLASSES

Pol es neeting the requirenents of this standard are grouped in
the classes identified in Tables 3 through 9, based on their
circunference neasured 6 feet fromthe butt. Poles of a given
class and length are designed to have approxi mately the sane | oad
carrying capacity regardl ess of species.

MATERIAL REQUIREMENTS: GENERAL

4
4.1. Species.

4.1.1 Poles: See Table 1, Appendix A
4

4

.1.2 Tel ephone Pedestal Stubs.

.1.2.1 Al round pedestal stubs shall conformto material
requi renents for poles. Plywod peeler cores, and simlar
materi al where the sapwood has been | argely renoved, are not
accept abl e.

4.1.2.2 Al sawn stubs shall conformto the follow ng materi al
requirenents:

Al l sawn stubs furnished under this specification shall be free
of brashy wood, cross breaks, decay, insect holes |arger than
3/32 of an inch, and dried to a noisture content of not nore
than 19 percent. The stubs shall be surfaced on four sides,
shal | neet additional requirements as shown on specification
drawi ngs, and shall be nade of one of the foll ow ng:

Dougl as-fir conformng to provisions of No. 1 "Structural Joists
and Pl anking," as per paragraph 123b, of Rule 16 of the Standard
Grading Rul es for West Coast Lunber (WCLIB Nunber 16-revi sed
1991). Al references to Douglas-fir shall be that of coastal
ori gin.

Sout hern Yel |l ow Pine conformng to the provision of No. 1
"Structural Joist and Pl anks" as per paragraph 312 of the 1991
Sout hern Pine Inspection Bureau (SPIB) G ading Rules except for
the applicable overriding provisions of the REA specification.

O her Species acceptable for pedestal stubs under this
specification, shall be equivalent in grade to those specified in
paragraph 4.1.2.2 of this section.
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4.2 Conditioning, Seasoning, and Treatment Limitations:

4.2.1 Ar Seasoning: Ar seasoning shall be in conformance with
this specification for preservative treatnent w thout devel oping
pretreatment decay. Presteamng or after steamng is permtted
for species in Treatnent G oup A. However, if such steamng is
enpl oyed, the maxi numtenperature shall not exceed 240°F. The
total steaming tine fromthe time steamis introduced into the
cylinder, including both initial and final steam shall not
exceed 4 hours duration (see exception for Douglas-fir (coast)
and western larch in paragraph 4.2.5). Up to 6 hours steam at
tenperatures up to 240°F may be enpl oyed for ponderosa pine

pol es, provided that when steam ng conmences the noisture content
(calibrated to the basis of oven dry wei ght npoisture content)
measured with a resistance-type noisture neter with insul ated
pins is not over 25 percent at 2.5 inches fromthe surface at

m dl ength. OQherw se, the maxi num steam ng tine for ponderosa
pi ne poles is 4 hours.

Al'l air seasoned poles shall be conditioned prior to or during
treatment so that the pith center of the pole shall have been
heated for at |least 2 hours at a tenperature of not |less than
150°F. (Heat transfer usually requires 1 hour for each inch of
di aneter at 150°F.)

Poles to be salt treated which have not been conditioned as
stated above shall be kiln dried prior to treatnent. Kiln-dried
pol es shall be treated within 1 nonth fromthe tine they are
removed fromthe kiln.

Pedestal stubs which are air-seasoned shall have been dried by
natural air circulation. They shall be checked by the heartwood.
The noi sture content shall not exceed 25 percent at a depth of

1 1/2 inches or at the sapwood heartwood |ine, whichever is |ess.
Al l sawn pedestal stubs shall be dried to a noisture content of
not nore than 19 percent prior to treatnent.

4.2.2 Boulton Drying Tenperature: The tenperature enployed in
Boul ton drying poles of species listed under Treatnment G oup B of
Table 1 shall not exceed 220°F. These poles may be steaned up to
240°F for a maximumtinme of 4 hours, but such steam ng shall be
limted to steam ng after treatnent.

4.2.3 Kiln Drying: Were kiln drying is enployed on southern
pi ne, ponderosa pine, red pine, jack pine, |odgepole pine,

Dougl as-fir (coast), and western |arch, the maxi numdry bulb
tenperature shall be increased gradually and shall not exceed
170°F (with the exception noted below). Were kiln drying is
enpl oyed on western red cedar, the maxi numdry bulb tenperature
shal |l be increased gradually and shall not exceed 160°F. In
conpartnent kilns operating at tenperatures up to 170°F, the
maxi mum wet bul b depressions shall not exceed 50°F with the
exception that during the first 24 hours there is no limtation
on wet bulb depression. In progressive-type kilns operating at
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tenperatures up to 170°F, the maxi mum wet bul b depressi on shal
not exceed 50°F in the body of the kiln and 90°F at the entrance
to the kiln.

Exception: Drying over 170°F is permtted for southern pine,

[ odgepol e pine, Douglas-fir (coast), and western | arch speci es.
The maxi mum dry bul b tenperature shall not exceed 230°F for these
species. For dry bulb tenperatures over 200°F, the wet bulb
depression shall be not |less than 50°F with the exception that
during the first 24 hours there is no limtation on wet bulb

depr essi on.

4.2.4 Steam Conditioning: The steamtenperature enployed in
steam conditioning for poles of species in Treatnment G oup C of
Tabl e 1 shall not exceed 245°F. The tine duration for poles with
specified circunferences 37.5 inches or less at 6 feet fromthe
butt shall not exceed 17 hours. Poles with specified
circunferences larger than 37.5 inches at 6 feet fromthe butt
shal |l not exceed 20 hours.

4.2.5 Steamng (Douglas-fir (coast) and Western Larch):

Dougl as-fir (coast) and western lTarch poles which are to be
treated with waterborne preservatives and whi ch have not been
Boulton dried may be steanmed at a maxi mum tenperature of 240°F
For poles in this category, the maxi mumduration starting with
the time steamis introduced into the cylinder, including both
initial and final steam shall not exceed ei ght hours provided
each pol e before steam ng has a maxi num noi sture content not
exceedi ng 25 percent when neasured with a resistance type

noi sture neter with insulated pins at 2.0 inches fromthe surface
at m d- hei ght.

4.3 Solvent Recovery: \Wien poles of any species have been
treated wth a system using an organi c sol vent-based preservative
solution, a solvent recovery cycle of not over 15 hours at a

maxi mum t enperature of 225°F is permtted provided each pole
before treatnent has a maxi num noi sture content of 25 percent
when neasured with a resistance-type noisture neter (calibrated
to the basis of oven dry weight noisture content) with insul ated
pins at 2 inches fromthe surface at m d-height.

4.4 Rate of Gowmh: The average rate of growth neasured on the
sawed butt surface in the outer 2 inches of poles having a
circunference of 37.5 inches or less at 6 feet fromthe butt, and
in the outer 3 inches of poles having a circunference of nore
than 37.5 inches at 6 feet fromthe butt, shall not be |less than
six rings per inch. Exception: Poles with four and five rings
per inch are acceptable if 50 percent or nore sumerwood isS
present .

As an alternative, the ring count and sumerwood neasurenents
menti oned above nmay be made on an increnent core taken at 6 feet
fromthe butt directly above the place where the average rate of
growh is indicated on the butt surface.
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5. MATERIAL REQUIREMENTS: PROHIBITED DEFECTS

5.1 Cross breaks (cracks).

5.2 Decay, except as permtted for firmred heart in 6.1
defective butts in 7.4 and decayed knots in 7.6. Wen conditions
indicate on distribution poles and transm ssion poles (in the
white), a boring to the center of the pole shall be taken at
approximately 1 foot above the ground |line, at m dpoint, near
(within 2 inches) a check or at any other suspicious area. The
borings shall be exam ned by the quality control supervisor and
the inspector for any signs of decay.

Where a question of possible decay and infection renains, the
pol e shall be further tested using techniques such as the
culturing or mcroscopi c exam nation. Evidence of fungal
fruiting bodies and nmyceliumon or in a piece of wood shall be
consi dered as evidence of decay and the piece of wood shall be
permanently rejected as nonconform ng.

5.3 Dead streaks, except as permtted in 7.3.

5.4 Holes, other than drilled holes provided for in the
speci fication, open or plugged, except holes for test purposes,
whi ch shall be plugged with treated pl ugs.

5.5 Hollow butts or tops, except as permtted under hollow pith
centers and defective butts.

5.6 Marine borer damage.

5.7 Nails, spikes and other metal not specifically authorized by
t he purchaser

6. MATERIAL REQUIREMENTS: PERMITTED DEFECTS

6.1 Firm Red Heart: Firmred heart not acconpani ed by softening
or other disintegration (decay) of the wood is permtted.

6.2 Hollow Pith Centers: Hollow pith centers in tops or butts
and in knots are permtted in poles that are to be given full-
| ength treatnent.

6.3 Sap Stain: Sap stain that is not acconpani ed by softening
or other disintegration (decay) of the wood is permtted.

6.4 Scars: Turpentine acid face scars are permtted anywhere on
t he pol'e surface.
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7. MATERIAL REQUIREMENTS: LIMITED DEFECTS
7.1 Bark Inclusions: Depressions containing bark inclusions

shal | not be nore than 2 inches in depth, nmeasured fromthe
surface of the pole.

7.2 Compression Wood: The outer 1 inch of all poles shall be
free fromconpression wood visible on either end.

7.3 Dead Streaks: A single, sound dead streak is permtted in
western red cedar and northern white cedar, provided the greatest
width of the streak is less than 1/4 of the circunference of the
pol e at the point of neasurenent.

7.4 Defective Butts: Hollowing in the butt caused by "splinter
pulling” 1ntelling the tree is permtted, provided that the area
of such a hollowis less than 10 percent of the butt area.

Hol | ow heart or decay, or both, is permtted in cedar poles only,
provi ded the aggregate area of the hollow heart or decay, or

bot h, does not exceed 10 percent of the entire butt area and does
not occur closer than 2 inches to the side surface and provi ded
that the depth of the holl ow does not exceed 2 feet, neasured
fromthe butt surface.

7.5 Insect Damage: |nsect damage, consisting of holes 1/16 inch
or less 1n dianeter, or surface scoring or channeling is
permtted. Al other forns of insect danage are prohibited,
except those associated wth hollow heart in cedar poles.

7.6 Knot: The dianmeter of any single knot and the sum of knot
dianeters in any 1-foot section shall not exceed the limts of
Tabl e 2.

In determ ning the sumof knot diameters in any 1-foot section,
only those knots with dianeters over 0.5 inch whose pitch centers
fall within the section shall be included in the sum and the
1-foot section shall be |ocated so as to include the maxi num
nunmber of knots, i.e., the nost severe condition. Type |
"decayed knots" are permtted.
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TABLE 2**
LIMTS OF KNOT Sl ZES

Maxi mum Si zes Pernitted
Sum of
D anet ers of
Al Knots G eater

Di anet er Than 0.5 Inch in
of any Single Knot Any 1-Foot Section
(I nches) (I nches) (I nches)
d asses d asses
Length of Pole H6 to 3 4 to 10 Al C asses
45 feet and shorter
Lower half of length 3 2 1/3 of the average
Upper half of length 5 4 ci rcunference of

the same 1' section
or 8", whichever is
greater, but not to
exceed 12"*

50 feet and | onger 1/3 of the average
Lower half of length 4 4 ci rcunference of
Upper half of length 6 6 the sane |' section

or 10", whi chever
is greater, but not
to exceed |4"*

*Bot h upper and T ower halves.
**Tabl e 2 precedes Table 1

NOTE: See section 3 and Tables 3 through 9 for pole classes.

7.7 Scars (Cat Face): A scar is the result of injury to the
living tree which has begun to conpartnentalize and contain the
injury. This provision does not refer to danmage done to the tree
(pole) after it has been cut. No pole shall have a scar or
turpentine cat face (southern pine) located within 2 feet of the
ground line. Turpentine scars need be trimed only to the extent
necessary for exam nation for evidence of fungus infection and

i nsect damage. O her sound scars are permtted el sewhere on the
pol e surface, provided they are snoothly trinmed and do not
interfere with the cutting of any gain and provided that:

(1) The circunference at any point on trinmed surfaces

| ocat ed between the butt and 2 feet below the ground line is
not | ess than the m nimum circunference specified at 6 feet
fromthe butt for the class and |l ength of the pole; and

(2) The depth of the trinmmed scar is not nore than 2
inches, if the dianmeter is 10 inches or less, or 1/5 the
pol e dianmeter at the location of the scar if the dianeter is
nmore than 10 inches.
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7.8 Shakes: Shakes in the butt surface which are not closer
than 2 inches to the side surface of the pole are pernitted,

provi ded they do not extend to the ground |ine. Shakes or a
conbi nati on of connected shakes which are closer than 2 inches to
the side surface of the pole are permtted, provided they do not
extend further than 2 feet fromthe butt surface and do not have
an opening wder than 1/8 inch. Shakes in the top surface are
permtted in poles that are to be given full-length preservative
treatnment, provided that the dianeter of the shake is not greater
than 1/2 the diameter of the top of the pole and is not closer
than 2 inches fromthe surface.

7.9 Shape: Poles shall be free fromshort crooks. A pole may
have sweep subject to the followng [imtations:

(1) Were sweep is in one plane and one direction only:

(a) For poles 50 feet and shorter of all species
except northern white cedar, a straight line joining
the surface of the pole at the ground |ine and the edge
of the pole at the top shall not be distant fromthe
surface of the pole at any point by nore than 1 inch
for each 10 feet of length between these points in

90 percent or nore of an inspection lot. 1In the

remai nder of the inspection |ot (10 percent), the poles
may have a deviation of one inch for each 6 feet of

| engt h when neasured as above.

(b) Poles 55 feet and | onger shall neet the
1-inch-in-10-feet requirenment in 75 percent or

nmore of an inspection lot. In the remainder of the | ot
(25 percent), the poles may have a deviation of 1 inch
for each 6 feet of |ength when neasured as above. The
deviation for all northern white cedar poles in an

i nspection ot shall not be nore than 1 inch for each
4 feet of length as neasured above (see figure 1

di agram 1).

(2) \Where sweep is in two planes (double sweep), except in
northern white cedar poles, or in two directions in one

pl ane (reverse sweep), a straight |ine connecting the

m dpoi nt at the ground line with the m dpoint at the top
shall not at any intermnedi ate point pass through the surface
of the pole (see figure 1, diagram 2). The double sweep
limtation for northern white cedar poles shall be as
follows: Wiere sweep is in two planes (double sweep), the
sum of the sweeps in the two planes (each sweep being
measured as shown in figure 1, diagram 1) shall not be
greater than the all owance for sweep in one plane and one
direction for a pole of the sane |ength.
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7.10 Spiral Grain: Spiral grain (twist grain) is permtted as
fol | ows:

Lengt h Maxi mum Twi st of
of Pol e (Feet) Gain Permtted
30 and shorter 1 conplete twst in any 10 ft.
35-45, inclusive 1 conplete twst in any 16 ft.
50 and | onger 1 conplete twst in any 20 ft.

7.11 Splits and Checks.

7.11.1 In the Top: A split or a conbination of two single
checks (each check termnating at the pith center and separated
by not less than 1/6 of the circunference) having one or both
portions located in a vertical plane within 30 degrees of the top
bolt hole shall not extend downward al ong the pole nore than

6 inches. Al other conbinations of checks or a split shall not
extend downward al ong the pole nore than 12 inches. (Two checks
of approximately the sanme wi dth, each check termnating at the
pith center and separated by 1/2 inch or |less of wood fiber at
any point on the pole circunference, shall be considered as a

si ngl e conti nuous check.)

7.11.2 In the Butt: A split or a conbination of two single
checks, as defined in 7.11.1, in its entirety, shall not extend
upward al ong the pole nore than 2 feet.

8. DIMENSIONS

For di nensions of particular species of poles, see Tables 3
through 9, Exhibits Bto G For dinensions of stubs and anchor
| ogs, see Tables 11, 12, and 13 respectively, Exhibits |I and J.

8.1 Length: Poles less than 50 feet in length shall not be nore
than 3 Tnches shorter or 6 inches |onger than nom nal |ength.
Poles 50 feet or nore in length shall not be nore than 6 inches
shorter or 12 inches |onger than nom nal | ength.

Length shall be neasured between the extrene ends of the pole.

8.2 Circumference: The m nimumcircunferences at 6 feet from

the butt and at the top, for each I ength and class of pole, are
listed in Tables 3 through 9. The circunference at 6 feet from
the butt of a pole shall not be nore than 7 inches or 20 percent
| arger than specified mnimum whichever is greater.

The top di nensional requirement shall apply at a point
corresponding to the mninmumlength permtted for the pole.

8.3 Classification: The true circunference class shall be
determned as follows: Masure the circunference at 6 feet from
the butt. This dinmension shall determ ne the true class of the
pole, provided that its top (nmeasured at the mninmum |l ength
point) is large enough. O herwi se, the circunference at the top
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shall determ ne the true class, provided that the circunference
at 6 feet fromthe butt does not exceed the specified m ni num by
nore than 7 inches or 20 percent, whichever is greater.

9. MANUFACTURING REQUIREMENTS

9.1 Bark Removal: OQuter bark shall be conpletely renmoved from
all poles.

On all poles, no patch of inner bark nore than 1 inch w de shal
be left on the pole surface between the butt and 2 feet bel ow the
ground I|ine.

On poles that are to be given full-length treatnent, no patch of
inner bark larger than 1 inch wde and 6 inches |ong shall be

| eft on the pole surface between the top and 2 feet (below the
ground I|ine.

NOTE: These provisions are intended to allow an
occasional patch of bark and shall not be interpreted to
al | ow nunerous patches of bark.

9.2 Sawing: All poles shall be neatly sawed at the top and at
the butt along a plane which shall not be out of square with the
axis of the pole by nore than 2 inches per foot of dianeter of
the sawed surface. Beveling at the edge of the sawed butt
surface not nore than 1/12 the butt dianeter in width, or an

equi val ent area unsymetrically located, is permtted. The sawed
surface shall be snooth enough to allow the inspector's mark to
be clear and legible after treatnent.

9.3 Trimming: Conpletely overgrown knots, rising nore than 1

i nch above the pole surface, branch stubs, and partially
overgrown knots shall be closely trimmed. Conpletely overgrown
knots less than 1 inch high need not be trinmmed. Trimm ng may be
done by shavi ng machi ne or by hand.

9.4 Shaving: |f shaving is used, the depth of cut shall not be
nore than necessary to renove inner bark and to trimsnoothly and
closely all branch stubs and overgrown knots. There shall be no
abrupt change in the contour of the pole surface between the
ground |ine and the aboveground sections. The |lower 2 feet of
poles may be trimred to renove wood fibers causing butt flare,
provi ded sufficient sapwood remains to obtain custonmer's m ni num
penetration requirenent.

9.5 Marking and Code Letters: The information in itenms (1)

t hrough (5) below shall be burnbranded | egi bly and permanently on
the pole face or included on a netal tag affixed thereto. The
metal tag for the face of the pole shall be round, noncorrosive,
tight-fitting and recessed 1/4 inch. It shall be fastened with a
barbed or serrated noncorrosive nail. The information in itens
(5) and (6) below shall be placed on the sawed butt surface. |If
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so desired by the producer or the purchaser, itens (1), (3), and
(4) below may al so be placed on the sawed butt surface.

(1) The supplier's code or tradenarKk.

(2) Insured warranty or quality assurance mark, if
appl i cabl e.

(3) Plant location and nonth and year of treatnent.

(4) Code letters denoting the pole species, preservative,
and required retention.

(5) The true circunference-class nuneral and nuneral s
showi ng the | ength of the pole.

(6) The charge nunber. (An "R' shall al so be die-stanped,
hamrer - st anped or burnbranded in the sawed butt surface of
re-treated poles.)

The code letters, not less than 5/8-inch high if

bur nbranded, and not |less than 1/8-inch high if on a netal
tag, designating the pole species and preservative used,
shall be as foll ows:

Code
Pol e Speci es Letters
Cedar
Al aska yel | ow YC
Northern white (eastern) EC
Western red WC
Dougl as-fir (coast) DF
Larch (western) WL
Pi ne
Jack JP
Lodgepol e LP
Ponder osa WP
Red ( Norway) NP
Sout hern SP
Lobl ol Iy
Longl eaf
Short | eaf

Sl ash
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Code
Preservatives Letters
Creosote C
Pent achl or ophenol - Petr ol eum PA
(Heavy Sol vent)
Amoni acal Copper Arsenate SB

Amoni acal Copper Zinc Arsenate SZ
Chr omat ed Copper Arsenate

Type A SC

Type B SJ

Type C SK
Copper Napht henat e N

For poles, the bottomof the brand or mark shall be pl aced
squarely on the face of the pole and at 10 feet + 2 inches
fromthe butt of poles 50 feet or less in length and at

14 feet + 2 inches fromthe butt of poles 55 feet or nore in
| ength or as otherw se specified in the purchase order.
Anchor | ogs shall have the brand or mark at the m dpoint and
the designation for length and diameter (as prescribed in
Tabl e 12) on an end. For pedestal stubs the brand shall be
placed 5 feet £ 2 inches fromthe butt or end.

Exanpl e I nterpretation

HRL Supplier's Code or Trademark (for
exanpl e, Harry Roberts' Lunber
Conpany)

| W I nsured Warranty or Quality Assurance

Mark, if applicable

S5-74 Pl ant Location (for exanple, Syracuse)
Mont h and Year of Treatnent (for
exanpl e, May 1974)

SPC-9 Speci es and Preservative (for exanpl e,
sout hern pine, creosote) Retention
(actual retention required by this
speci fication)

5-35 Size (for exanple, Cass 5-35 foot
pol e) or Designation

9.6 Framing:

9.6.1 All distribution poles and stubs shall be bored, gained,
and cut to length prior to final treatnent.

9.6.2 Transm ssion poles may be bored and gai ned after
treatnent, provided that the cut surfaces are subsequently
pressure treated or treated with a suppl enmental groundline type
preservative.
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9.6.3 Al framng shall be in accordance with the attached
drawi ngs or with the draw ngs whi ch acconpany the order. Anchor
| ogs shall be bored as required by the order for them

9.6.4 \Wen gains are required on one side only, they shall be
cut on the face of the pole, and the gained surfaces shall be in
approxi mately parallel planes. Transm ssion poles (e.g., poles
50 feet or longer) nmay be treated undrill ed.

9.6.5 Transm ssion poles may be bored before treatnent for
fumgation if designated in the purchase order

9.6.6 Bolt holes in poles treated with waterborne preservatives
shall be drilled to the maxi mum di nension permtted by the REA
standard drawings (i.e., 1/16 inch over the nom nal size).

9.6.7 Anchor logs shall be bored as required by the order for
t hem

9.7 1Incising.

9.7.1 Distribution Poles: Wstern red cedar and northern white
cedar distribution poles to be treated by the thermal process
shall be ground line incised in the area 2 feet above and 4 feet
bel ow t he designated ground line with a pattern and depth
sufficient to insure uniformpenetration of the total sapwood in
the incised area.

9.7.2 Transm ssion Poles: Wstern red cedar and northern white
cedar transm ssion poles to be treated by the thermal process
shall be ground line incised in the area 2 feet above and 4 feet
bel ow t he designated ground line, with a pattern and depth
sufficient to insure uniformpenetration of the total sapwood in
the incised area. All Douglas-fir (coast) transm ssion poles
(poles 50 feet or longer) shall be deep-incised or radial drilled
to a mninmnumdepth of 2 1/2 inches in the area 2 feet above and
4 feet below the designated ground line. When indicated by
experience, a deeper penetration may be specified by the
purchaser as shown in the table bel ow

50 thru 65 feet 4.0 inches
70 thru 85 feet 4.5 inches
90 feet or |onger 5.0 inches
Deep incising or radial drilling shall be, as m ni mum

spaci ng, a 3x6-inch vertical dianond pattern. Radial-
drilled holes shall not exceed 5/16 inch in dianeter.
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9.7.3 Incising or Drilling: Incising or drilling shall be
cleanly done to prevent tearing or excessive shattering of
fibers. Incisions shall be along (in line with) the axis of the

pol e.

9.7.4 Pedestal Stubs: Western red cedar, northern white cedar
and western Tarch that are to be treated by thermal process shal
be incised in the groundline section in accordance with AWA
Standard C8. The | engthw se surface of sawn Dougl as-fir stubs
shall be incised. The incisions shall be approximately 0.4 inch
deep, clean-cut and the pattern shall insure uniform penetration
of preservative.

10. STORAGE AND HANDLING

10.1 Storage: Wen it is necessary to hold poles in storage,
t hey shall ge stacked on treated or other nondecayi ng skids,
stickers, etc., of such dinensions, and so arranged, as to
support the poles w thout producing noticeable distortion of any
of them The height of the poles shall be limted to avoid
damage to poles on the bottomlayers. Al wood skids, stickers,
etc., shall be treated.

Pol es shall be piled and supported in such a nanner that al
poles are, at any point, at |least 1 foot above the general ground
| evel and any vegetation grow ng thereon. Stacks of poles shal
not be allowed to settle at any point to less than 1 foot above
the ground or any adjacent vegetation growing thereon. No
decayed or decaying wood shall be permtted to remai n underneath
stored poles or in the yard area adjacent to the stored poles.
Unseasoned pol es shall not be dead piled at any tinme for air
seasoning. This restriction does not apply to short-termpiling
associated wth normal manufacturing procedures. Were speci al
conditions exist, such as in arid areas, a waiver to this dead
piling restriction may be requested from REA

10.2 Handling: Poles shall not be dragged al ong the ground.
Cant hooks, pole thongs, or other pointed tools shall not be
applied to the ground line section of any pole.

10.3 Mechanical Damage: Poles are not acceptable if they
contain 1ndentations attributed to | oading or handling slings
that are 1/4 inch or nore deep over 20 percent or nore of the
pol e circunference, or nore than 1/2 inch deep at any point.

O her indentations or abrasions, for exanple, forklift damage,
chai n- saw damage, etc., shall not be nore than 1/10 the pole

di aneter at the point of damage up to a maxi mumof 1 inch. Such
damage is permtted in an oversized section, where the excess of
wood shall be taken into consideration in evaluating the effects
of the damage. In any case, the remaining circunference shal
nmeet or exceed the specification m ninmm
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TABLE 1
CGeneral Requirenents

Fi ber Stress
Treat nent G oup Genus Speci es (psi)

Treatnent Group A (air seasoned)

Cedar, northern white (eastern) Thuj a 4000
occidentalis
Cedar, western red Thuja plicata 6000
Pi ne, ponderosa Pi nus ponder osa 6000
Pi ne, jack Pi nus banksi ana 6600
Pi ne, | odgepol e Pi nus contorta 6600
Pi ne, red (Norway) Pi nus resinosa 6660
Cedar, Al aska yell ow Chamaecypari s 7400

noot kat ensi s

Treatment G oup B (Boulton drying)

Dougl as-fir (coast) Pseudot suga 8000
nmenzi esi
Larch, western Lari x 8400

occidentalis

Treatnent Group C (steam conditi oned)

Pi ne, sout hern 8000
Lobl ol l'y Pi nus taeda
Longl eaf Pi nus palustris
Short | eaf Pi nus echi nata
Sl ash Pinus elliottii

Treatnment G oup D (kiln drying)

Cedar, western red Thuja plicata 6000
Dougl as-fir, (coast) Pseudot suga 8000
nmenzi esi
Larch, western Lari x 8400
occidentalis
Pi ne, jack Pi nus banksi ana 6600
Pi ne, | odgepol e Pi nus contorta 6600
Pi ne, ponderosa Pi nus ponder osa 6000
Pine, red Pi nus resinosa 6600
Pi ne, southern
Lobl ol 'y Pi nus taeda 8000
Longl eaf Pi nus palustris 8000
Short | eaf Pi nus echinata 8000

Sl ash Pinus elliottii 8000
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DIAGRAM 1 — MEASUREMENT OF SWEEP IN ONE PLANE AND ONE DIRECTION
1
b
. ] ]
¥

EOGE AT TOP —/‘

F OF CURYATLRE

in

DIAGRAM 2 —MEASUREMENT OF SWEEP IN TWO PLANES (COUBLE SWEE®)
OR IN TWO DIRECTICNS IN ONE PLANE {REVERSE SWEEF'E)

L

| - — — = -

[ ;
MDPOINT 4T TOP

MIDEDINT A&7 ARNGLINE

DIAGRAM 3 = MEASUREMENT OF SHORT CROOK (THREE CASES AHOWN)

DEVIATION
o ‘
|
.’ | lr 1I " L - —'1
ANIE BF SEETION / !lr.__l gss_.....i \_Ams om SECTION
BELOW THE CROON= & FTIRL ABGVE THE SMRDH
CASE 1! WHERE THE REFEREMNCE AXES ARE APPROWIMATELY FARMLLEL
ta—— 5 FT OR LESES—
]
- - —4’__ l - - —— -_ I'
7 ' . ]
7 i W
AxLS OF POLE MIRQPAINT &F CRDOKN: DEWIATIOM
CASE 2" WHERE AXES OF SECTICME ABOVE AND BELOW THE CROOM
CONCIDE QR ARE PRACTICALLY COINCIDEMT
] | DEVIATION
|
— =
AXH OF SECTION l . \'\_
BELOW THE CROOH fe————sFTOR LESS —] MDPOINT IM CROS3 SECTHH AT

LIPFER BOUNOART GF SHORT CRODH

CASE 3% WHERE AKIS OF SECTION ABEQVE SHORT CROCK [5 HOT PARALLEL
OR COINCIDENT WITH AXIS BELOW THE CROOK

NOTE: The three cases shov m urder Diagram 3 are typical and are interded o esniblish the principle of meauring shorl crooks.
There miy bt other cass Dot eXicoly Lice hose UTasmated,

Figure 1 - Measurement of sweep and short crook in poles
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Table 3- Dimensions of northern white cedar poles
Class 1 2 3 4 5 6 7 9 10
Minimum circumference
at top (in.) 27 25 23 21 19 17 15 15 12
Length | Groundline ” o _
of distance Minimum circumference at 6 ft. from butt
pole from butt (in.)
(ft.) (ft.)
20 4.0 38.0 |355| 33.0] 3051 28.0 ]| 26.0 | 240 | 220 | 175
25 5.0 42.0 |39.5]| 365 | 340 | 3151 29.0| 27.0 | 24.0 | 195
30 55 455 | 43.0] 40.0 | 37.0 | 345 | 320 | 295 | 26.0 -
35 6.0 49.0 |46.0] 425 | 395 | 37.0 | 34.0 | 31.5 - -
40 6.0 515|485 | 45.0 | 42.0 | 39.0 | 36.0 - - -
45 6.5 545 |51.0| 475 | 440 | 41.0 - - - -
50 7.0 57.0 | 53.5| 495 | 46.0 | 43.0 - - - -
55 7.5 59.0 | 55.5| 51.5 | 48.0 - - - - -
60 8.0 61.0 | 57.5| 53.5 | 50.0 - - - - -

NOTE - Classes and lengths for which circumferences at 6 feet from the butt are listed in boldface type
are the preferred standard sizes. Those shown in light type are included for engineering purposes only.

1) The figures in this column are intended for use only when a definition of groundline is necessary in

order to apply requirements relating to scars, straightness, etc.




Table 5 - Dimensions of western red cedar' and ponderosa pine poles

Class H-6 H-5 H-4  H-3 H-2 H-1 1 2 3 4 5 6 7 9 10
Minimum Circumference | 39 37 35 33 31 20 27 25 23 21 19 17 15 15 12
at top (in.)
Length Groundline®
of distance Minimum circumference at 6 ft from butt
pole from butt (in.)
(ft.) (ft.) '
20 4 - - - - - - 335 | 315 | 295 | 270 | 25.0 | 23.0 | 225 | 185 | 15.0
25 5 - - - - - - 37.0 | 345 | 325 | 30.0 | 280 | 255 | 240 | 205 | 165
30 5.5 - - - - - - 400 | 375 | 35.0 | 325 | 300 | 28.0 | 26.0 | 22.0 -
35 6 - - - - 48.0 | 455 | 425 | 40.0 | 375 | 345 | 32.0 | 30.0 | 275 - -
40 6 - - 56.5 | 535 | 51.0 | 48.0 | 45.0 | 425 | 395 | 36,5 | 34.0 | 315 - - -
45 6.5 645 | 62.0 | 59.0 | 56.0 | 535 | 505 | 475 | 445 | 415 | 385 | 36.0 | 33.0 - - -
50 7 67.0 | 645 | 615 | 585 | 555 | 525 | 495 | 465 | 435 | 40.0 | 375 - - - -
55 7.5 70.0 | 67.0 | 64.0 | 61.0 | 575 | 545 | 515 | 485 | 45.0 | 42.0 - - - - -
60 8 720 | 69.0 | 66.0 | 63.0 | 59.5 | 56.5 | 53.5 | 50.0 | 46.5 | 43.5 - - - - -
65 8.5 745 | 715 | 68.0 | 65.0 | 615 | 585 | 55.0 | 51.5 | 48.0 | 45.0 - - - - -
70 9 765 | 735 | 70.0 | 67.0 | 635 | 60.0 | 56.5 | 53.0 | 49.5 | 46.0 - - - - -
75 9.5 785 | 755 | 72.0 | 685 | 65.0 | 615 | 58.0 | 54.5 | 51.0 - - - - - -
80 10 805 | 77.0 | 740 | 705 | 67.0 | 63.0 | 59.5 | 56.0 | 52.0 - - - - - -
85 10.5 825 | 79.0 | 755 | 72.0 | 685 | 645 | 61.0 | 57.0 | 53.5 - - - - - -
90 11 845 | 810 | 770 | 735 | 70.0 | 66.0 | 62.5 | 585 | 54.5 - - - - - -
95 11 86.0 | 825 | 79.0 | 75.0 | 715 | 675 | 63.5 | 59.5 - - - - - - -
100 11 875 | 84.0 | 805 | 765 | 725 | 69.0 | 65.0 | 61.0 - - - - - - -
105 12 895 | 855 | 82.0 | 780 | 74.0 | 70.0 | 66.0 | 62.0 - - - - - - -
110 12 91.0 | 87.0 | 835 | 795 | 755 | 715 | 67.5 | 63.0 - - - - - - -
115 12 925 | 885 | 845 | 805 | 7655 | 725 | 685 | 64.0 - - - - - - -
120 12 94.0 | 90.0 | 86.0 | 82.0 | 78.0 | 74.0 | 69.5 | 65.0 - - - - - - -
125 12 955 | 915 | 875 | 83.0 | 79.0 | 75.0 ] 70.5 | 66.0 - - - - - - -

NOTE - Classes and lengths for which circumferences at 6 feet from the butt are listed in bold face type are the preferred standard sizes. Those
type are included for engineering purposes only.

! Dimensions of H Classes are applicable for western red cedar only.

2 The figures in this column are intended for use only when a definition of groundline is necessary in order to apply requirements relating to scars,
etc.

shown in light

straight-ness,

00/-48¢.7 uns|ing

L€ abed
D UqIyxg
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Table 6- Dimensions of jack pine, lodgepole pine, red pine, redwood, sitka spruce, western fir,
and white spruce poles

Class 1 2 3 4 5 6 7 9 10
Minimum circumference 27 25 23 21 19 17 15 15 12
at top (in.)

Length | Groundline ” . _
of distance Minimum circumference at 6 ft. from butt
pole from butt (in.)
(ft.) (ft.)
20 4. 325|305 285 | 265|245 ]| 225 ]| 21.0| 18.0 | 145
25 5. 36.0 | 335 31.0 | 29.0 | 27.0 | 25.0 | 23.0 | 20.0 | 155
30 5.5 39.0 |365| 340 | 3151 29.0 | 27.0 | 25.0 | 21.0
35 6. 415 |385] 36.0 | 335 | 31.0| 285 | 26.5 - -
40 6. 440 |41.0] 38.0 | 355 | 33.0 | 30.5 - - -
45 6.5 46.0 | 43.0] 40.0 | 37.0 | 345 | 32.0 - - -
50 7. 48.0 | 45.0| 42.0 | 39.0 | 36.0 - - - -
55 7.5 495 | 46.5| 435 | 405 - - - - -
60 8. 51.5 | 48.0 | 45.0 | 42.0 - - - - -
65 8.5 53.0 | 49.5| 46.0 | 43.0 - - - - -
70 9 545 | 51.0| 475 | 445 - - - - -
75 9.5 56.0 | 52.5 | 49.0 - - - - - -
80 10 57.5 | 54.0| 50.5 - - - - - -
85 10.5 58.5 | 55.0| 51.5 - - - - - -
90 11 60.0 | 56.5| 52.5 - - - - - -
95 11 615 | 57.5 - - - - - - -
100 11 62.5 | 58.5 - - - - - - -
105 12 63.5 | 60.0 - - - - - - -
110 12 65.0 | 61.0 - - - - - - -
115 12 66.0 | 62.0 - - - - - - -
120 12 67.0 | 63.0 - - - - - - -
125 12 68.0 | 64.0 - - - - - - -

NOTE - Classes and lengths for which circumferences at 6 feet from the butt are listed in boldface type are the
preferred standard sizes. Those shown in light type are included for engineering purposes only.

1) The figures in this column are intended for use only when a definition of groundline is necessary in order to apply
requirements relating to scars, straightness, etc.




Table 7 - Dimensions of alaska yellow cedar and western hemlock poles

Class H6 H5 H4 H3 H2 H1 1 2 3 4 5 6 7 9 10
Minimum Circumference | 39 37 35 33 31 29 27 25 23 21 19 17 15 15 12
at top (in.)
Length Groundline*
of distance Minimum circumference at 6 ft from butt
pole from butt (in.)
(ft.) (ft.) '
20 4 - - - - - - 315 | 295 | 275 | 255 | 235 | 22.0 | 200 | 175 | 14.0
25 5 - - - - - - 345 | 325 | 30.0 | 28.0 | 26.0 | 24.0 | 220 | 195 | 15.0
30 5.5 - - - - - - 375 | 35.0 | 325 | 30.0 | 28.0 | 26.0 | 240 | 205 -
35 6 - - - - 450 | 425 | 400 | 375 | 35.0 | 32.0 | 30.0 | 275 | 255 - -
40 6 - - 525 | 50.0 | 475 | 45.0 | 420 | 395 | 37.0 | 340 | 315 | 29.0 | 255 - -
45 6.5 60.0 | 575 | 55.0 | 525 | 495 | 470 | 440 | 415 | 385 | 36.0 | 33.0 | 305 - - -
50 7 625 | 60.0 | 57.0 | 545 | 515 | 49.0 | 46.0 | 43.0 | 40.0 | 375 | 345 - - - -
55 7.5 65.0 | 62.0 | 595 | 56.5 | 53.5 | 505 | 475 | 445 | 415 | 39.0 - - - - -
60 8 67.0 | 640 | 615 | 585 | 555 | 525 | 49.5 | 46.0 | 43.0 | 40.0 - - - - -
65 8.5 69.0 | 66.0 | 63.0 | 60.0 | 57.0 | 540 | 51.0 | 475 | 445 | 415 - - - - -
70 9 71.0 | 68.0 | 65.0 | 62.0 | 585 | 555 | 525 | 49.0 | 46.0 | 42.5 - - - - -
75 9.5 730 | 695 | 66,5 | 635 | 60.0 | 57.0 | 53.5 | 50.5 | 47.0 - - - - - -
80 10 745 | 715 | 68.0 | 65.0 | 615 | 585 | 55.0 | 51.5 | 48.5 - - - - - -
85 10.5 76.0 | 73.0 | 70.0 | 66,5 | 63.0 | 59.5 | 56.0 | 53.0 | 49.5 - - - - - -
90 11 78.0 | 745 | 710 | 68.0 | 645 | 61.0 | 57.5 | 54.0 | 50.5 - - - - - -
95 11 795 | 76.0 | 725 | 695 | 66.0 | 62.0 | 58.5 | 55.0 - - - - - - -
100 11 81.0 | 775 | 740 | 705 | 67.0 | 63.5 | 60.0 | 56.0 - - - - - - -
105 12 825 | 79.0 | 755 | 72.0 | 685 | 645 | 61.0 | 57.0 - - - - - - -
110 12 84.0 | 805 | 77.0 | 73.0 | 695 | 65,5 | 62.0 | 58.0 - - - - - - -
115 12 855 | 815 | 78.0 | 745 | 705 | 67.0 | 63.0 | 59.0 - - - - - - -
120 12 86.5 | 83.0 | 795 | 755 | 72.0 | 68.0 | 64.0 | 60.0 - - - - - - -
125 12 88.0 | 845 | 805 | 76,5 | 73.0 | 69.0 | 65.0 | 61.0 - - - - - - -

NOTE - Classes and lengths for which circumferences at 6 feet from the butt are listed in bold face type are the preferred standard sizes. Those shown in light type are
included for engineering purposes only.

YThe figures in this column are intended for use only when a definition of groundline is necessary in order to apply requirements relating to scars, straight-ness, etc.

6¢ abed
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Table 8 - Dimensions of douglas fir (both types) and southern yellow pine poles

Class H-6 H-5 H-4 H3 H-2 H1 1 2 3 4 5 6 7 9 10
Minimum Circumference | 39 37 3 33 31 20 27 25 23 21 19 17 15 15 12
at top (in.)
Length Groundline*
of distance Minimum circumference at 6 ft from butt
pole from butt (in.)
(ft.) (ft.) '
20 4 - - - - - - 31.0 | 290 | 270 | 25.0 | 23.0 | 21.0 | 195 | 175 | 14.0
25 5 - - - - - - 335 | 315 | 295 | 275 | 255 | 23.0 | 225 | 195 | 15.0
30 55 - - - - - - 365 | 340 | 320 | 295 | 275 | 25.0 | 235 | 205 -
35 6 - - - - 435 | 415 39.0 | 365 | 340 | 315 | 29.0 | 27.0 | 25.0 - -
40 6 - - 51.0 | 485 | 46.0 | 435 | 41.0 | 385 | 36.0 | 335 | 31.0 | 285 - - -
45 6.5 585 | 56.0 | 535 | 51.0 | 485 | 455 | 43.0 | 405 | 375 | 35.0 | 325 | 30.0 - - -
50 7 61.0 | 585 | 555 | 53.0 | 505 | 475 | 45.0 | 42.0 | 39.0 | 36.5 | 34.0 - - - -
55 7.5 635 | 605 | 58.0 | 55.0 | 52.0 | 495 | 465 | 435 | 405 | 38.0 - - - - -
60 8 655 | 625 | 595 | 57.0 | 54.0 | 51.0 | 48.0 | 45.0 | 42.0 | 39.0 - - - - -
65 8.5 675 | 645 | 615 | 585 | 55,5 | 52.5 | 49.5 | 46.5 | 435 | 40.5 - - - - -
70 9 69.0 | 66.5 | 635 | 605 | 57.0 | 54.0 | 51.0 | 48.0 | 45.0 | 415 - - - - -
75 9.5 71.0 | 68.0 | 65.0 | 62.0 | 59.0 | 55.5 | 52.5 | 49.0 | 46.0 - - - - - -
80 10 725 | 695 | 665 | 635 | 60.0 | 57.0 | 54.0 | 50.5 | 47.0 - - - - - -
85 10.5 745 | 715 | 68.0 | 65.0 | 615 | 585 | 55.0 | 51.5 | 48.0 - - - - - -
90 11 76.0 | 73.0 | 695 | 66,5 | 63.0 | 595 | 56.0 | 53.0 | 49.0 - - - - - -
95 11 775 | 745 | 710 | 675 | 645 | 61.0 | 57.0 | 54.0 - - - - - - -
100 11 79.0 | 76.0 | 725 | 69.0 | 655 | 62.0 | 585 | 55.0 - - - - - - -
105 12 805 | 77.0 | 740 | 705 | 67.0 | 63.0 | 59.5 | 56.0 - - - - - - -
110 12 82.0 | 785 | 75.0 | 715 | 68.0 | 645 | 60.5 | 57.0 - - - - - - -
115 12 835 | 80.0 | 76,5 | 725 | 69.0 | 65,5 | 61.5 | 58.0 - - - - - - -
120 12 85.0 | 81.0 | 775 | 74.0 | 70.0 | 66.5 | 62.5 | 59.0 - - - - - - -
125 12 86.0 | 825 | 785 | 75.0 | 71.0 | 675 | 63.5 | 59.5 - - - - - - -

NOTE - Classes and lengths for which circumferences at 6 feet from the butt are listed in bold face type are the preferred standard sizes. Those shown in light type are
included for engineering purposes only.

Y The figures in this column are intended for use only when a definition of groundline is necessary in order to apply requirements relating to scars, straight-ness, etc.
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Table 9 - Dimensions of western larch poles

Class H-6 H-5 H-4  H-3 H-2 H-1 1 2 3 4 5 6 7 9 10
Minimum Circumference | 39 37 35 33 31 29 27 25 23 21 19 17 15 15 12
at top (in.)
Length Groundline*
of distance Minimum circumference at 6 ft from butt
pole from butt (in.)
(ft.) (ft.) .
20 4 - - - - - - 300 | 285 | 265 | 245 | 225 | 21.0 | 190 | 17.0 | 135
25 5 - - - - - - 33.0 | 31.0 | 290 | 265 | 245 | 23.0 | 212.0 | 185 | 145
30 5.5 - - - - - - 355 | 335 | 31.0 | 29.0 | 265 | 245 | 230 | 195 -
35 6 - - - - 430 | 405|380 | 355 | 33.0 | 31.0 | 285 | 26.5 | 245 - -
40 6 - - 50.5 | 48.0 | 455 | 43.0| 40.0 | 375 | 35.0 | 325 | 30.0 | 28.0 - - -
45 6.5 575 | 55.0 | 52.5 | 50.0 | 475 | 45.0 | 42.0 | 395 | 37.0 | 340 | 315 | 29.0 - - -
50 7 60.0 | 575 | 55.0 | 52.0 | 495 | 47.0 | 440 | 410 | 385 | 355 | 33.0 - - - -
55 7.5 62.0 | 595 | 57.0 | 54.0 | 515 | 485 | 455 | 425 | 40.0 | 37.0 - - - - -
60 8 645 | 615 | 59.0 | 56.0 | 53.0 | 50.0 | 47.0 | 44.0 | 41.0 | 385 - - - - -
65 8.5 66.0 | 635 | 605 | 57.5 | 55.0 | 52.0 | 48.5 | 46.0 | 425 | 39.5 - - - - -
70 9 68.0 | 650 | 625 | 59.5 | 56.5 | 53.5 | 50.0 | 47.0 | 44.0 | 41.0 - - - - -
75 9.5 70.0 | 67.0 | 64.0 | 61.0 | 58.0 | 545 | 51.5 | 48.0 | 45.0 - - - - - -
80 10 715 | 685 | 65,5 | 625 | 59.0 | 56.0 | 52.5 | 49.5 | 46.0 - - - - - -
85 10.5 73.0 | 70.0 | 67.0 | 64.0 | 605 | 575 | 54.0 | 50.5 | 47.0 - - - - - -
90 11 745 | 715 | 685 | 65.0 | 62.0 | 585 | 55.0 | 51.5 | 48.5 - - - - - -
95 11 765 | 73.0 | 70.0 | 66,5 | 63.0 | 60.0 | 56.5 | 53.0 - - - - - - -
100 11 780 | 745 | 71.0 | 68.0 | 645 | 61.0 | 57.5 | 54.0 - - - - - - -
105 12 79.0 | 76.0 | 725 | 69.0 | 655 | 62.0 | 58.5 | 55.0 - - - - - - -
110 12 805 | 77.0 | 735 | 70.0 | 66.5 | 63.0 | 59.5 | 56.0 - - - - - - -
115 12 820 | 785 | 75.0 | 715 | 68.0 | 64.0 | 60.5 | 57.0 - - - - - - -
120 12 83.0 | 795 | 76.0 | 725 | 69.0 | 65.0 | 61.5 | 58.0 - - - - - - -
125 12 845 | 810 | 775 | 735 | 70.0 | 66.0 | 62.5 | 58.5 - - - - - - -

NOTE - Classes and lengths for which circumferences at 6 feet from the butt are listed in bold face type are the preferred standard sizes. Those shown in light type are
included for engineering purposes only.

' The figures in this column are intended for use only when a definition of groundline is necessary in order to apply requirements relating to scars, straight-ness, etc.

00/-48¢.7 unsjing

T abed
9 UqIyx3g



Bulletin 1728F- 700

Exhibit H
Page 42
TABLE 10
Treatment and Results of Treatnment
Preservative Treatnents Assay Zone
M ni num Ret enti ons* Inches from Surface Penetration

Are M ni mum % of

Speci es Use CreosoteP Penta® waterborneP cunE (I nches) (I nches) Sapwood
PRESSURE PROCESS - FULL LENGTH TREATMENT
Sout hern Pi ne 1 9.0 0. 45 0. 60 . 080 0.5 to 2. 3.5 or 90
Sout hern Pi ne 2 7.5 0. 38 --- . 060 0.5 to 2.0 3.0 or 90
Dougl as-fir*" 1 12.0 0. 60 0. 60 . 095 0.25to 1.0 0.75 0.75 and 85
Dougl as-fir*" 2 9.0 0. 45 --- . 075 0.25to 1.0 0.75 0.75 and 85
Ponder osa Pi ne* 1 9.0 0. 45 0. 60 --- 0.5 to 2.0 3.5 or 90
Ponder osa Pi ne* 2 7.5 0. 38 --- --- 0.5 to 2.0 3.0 or 90
Red Pi ne 2 10.5 0.53 0. 60 --- 0.10 to 1.6 2.5 or 85
Jack Pine 2 12.0 0. 60 0. 60 --- 0.10 to 0.75 0.50 1.5 or 85
PRESSURE AND THERMAL PROCESS - FULL LENGTH TREATMENT

Western Larch 2 15.0 0.75 0. 60 --- 0.1 to 0.6 0.50 0.5 or 85
Lodgepol e Pi ne* 2 12.0 0. 60 0. 60 --- 0.1 to 0.75 0.75 1.5 or 85
Al aska Yel | ow 2 16.0 0. 80 0. 60 --- 0.1 to 0.6 0.5 or 100
Cedar +
Western Red Cedar* 2 16.0 0. 80 0. 60 . 120 0.1 to 0.6 0.5 or 100
Nort hern Wiite 2 16.0 0. 80 0. 60 --- 0.1 to 0.6 0.5 or 100
Cedar

Note A - Use Area 1-South of the 40th parallel of north latitude and east of the 95th meridian of west longitude, including the Gulf Coast of Texas.
Use Area 2-Elsewhere than as defined for Use Area 1.

Note B - Test By Toluene Extraction

Note C - This retention for lime ignition or x-ray spectroscopy method. Copper pyridine method, which equals 90% of lime ignition results, is required
when poles may have been in contact with salt water, and for all species native to the Pacific Region, unless it specifically states on the raw
material invoice that the material has not been in contact with salt water or shown by analysis that there are no additional chlorides present in the
wood before treating.

Note D - Pressure Treatment Only

Note - In Decay Zone 5, shown in REA Bulletin 161-4, minimum retentions are .130 PCF for Southern Pine and .150 PCF for Douglas-fir, for all poles
within 50 miles of coastal waters.

* Minimum pounds/cubic foot (pcf) acceptable at time of shipment to user.

A Reduction of 10 percent from the values shown above in any of the test zones will be acceptable at destination within 30 days from the date of delivery.

In the event of rejection of any poles at destination, REA and the producers shall be promptly notified. The producer may examine the poles at destination

within 2 weeks of notification.

" Species native to Pacific coast region as per Agriculture Handbook 541 (1979).

** Coast type

DOUGLAS- FI R TRANSM SSI ON POLES
DOUGLAS-FIR TRANSMISSION POLES (50’ or longer) see Appendix
A. paragraph 6.7. Penetration shall be to the depth of the incising or The minimum retention in the inner zone shall be at least 50 percent of
radial drilling and shall be 2.5 inches — minimum. Radial drilling is the requirement for the standard assay zone.
recommended in areas where the maximum protection in the groundline
of the pole is desired.

Radial Drilling
50" - 65’ 4.0"
70' -85’ 45"
90’ - 125 5.0

Retention shall be as specified in the standard assay zone.
For Douglas-fir transmission poles, a second (inner) assay zone is
required as follows:

Radial Drilling Recommended for
Or incising Deeper Radial Drilling
50' - 65’ 20"-25" 3.5"-4.0"
70' -85’ 20"-25" 4.0"-45"

90’ — 125’ 2.0"-25" 45" -5.0"



Length of Stub
(feet)

10.5
11
115
125
13

Length of Stub
(feet)

10.5
11
115
125
13

Designation
Length (feet)
Diameter (Min.)
Boring - as ordered

Bulletin 1728F-700
Exhi bit |
Page 43

TABLE 11 - Dimension of Electric Stubs
Lodge pole Pine, Red Pine, Jack Pine
Class of Stub

1 2 3 4 5 6 7

Minimum Top Circumference* (inches)

370 345 320 295 270 250 225
395 375 340 315 295 265 240
420 390 360 335 310 285 260
435 405 375 345 320 295 270
455 425 395 365 335 310 285

Southern Pine, Douglas fir(coast) and
Western Larch
Class of Stub
1 2 3 4 5 6 7

Minimum Top Circumference* (inches)

360 335 310 285 265 245 225
380 35 330 300 280 255 235
400 375 30O 320 295 270 250
420 395 365 340 310 285 265
435 405 375 3O 320 295 270

*Maximum circumference not more than these
plus 4 inches

TABLE 12 - Dimensions of Anchor Logs
Southern Pine, Lodgepole Pine, Red Pine,
Jack Pine, Douglas fir and Western Larch

F2-1 F2-2 F2-3 F2-4 TA-2L  TA-4L
41 _On 41 '6” 51 _On 51 _On 51 _On 81 _On
8” 911 1011 1211 8” 8”
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TABLE 13

Telephone Stubs for Mounting Buried Plant Terminal Housings

Telephone Round Type Stubs*

Dimensions: Top Diameter shall be 4 1/2” minimum. Butt Diameter shall be 5” minimum.

Bid Limit
Designation

BA-2
BA-3
BA-4
BA-5

Length
6!_61!
8!_01!

101_01!

131_61!

Telephone Sawn Pedestal Stubs

Dimensions: Finished Minimum Cross-section of 3 1/2”" x 4 1/2".

Bid Limit
Designation
BA-21
BA-22
BA-23

Length
6!_61!
8!_01!

101_01!
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(Y TOLERANCES
HOLES:
= = halas.
1y s
-»g: T centeriinas af the holas.
=i ! Location [mwasured from the roof):
m H
gg! : ‘ Opposite side +1/%"
| Clamuaier: £1/185"
I GAINS: Gut af porallal £1/2°
+
W ‘BG"
—Hrand buft with proper
length and closs
HOTES

Note Z2- - —— — T—

Al poles shortar thon 50 fesl must be
pared, roafad ang galneo bafors irestmant,
axcept ihat Closs 7 and smeller poles newd
nat be gained uwnless requested by
purchoser., Roofs may be tlat or at o 15
angls qf tha producer's ephon,

Arll—spllf bell hole is opfional and [a te
te drillad only whan =& spweclflad by the
purchaser,

Battorn ot brand or center ot metal dizk
shall ba 10°+2 from the pals Bult for
poles less than 55 in langth; 14'+2" for
poles 55 and lonpgaer.

Through—helt holas muast Bs paraolial ]—{
and [n the soma placs \:.m‘

= Ll Wl HOLES: Bril 1t /18" dlgmatar “
GAIMS: Galna are 1o ke flar with plane
| | - at right angles 1o 1ha boll heles
o
P! i
i l ™~ Mauirol bed hole must be at 80 angle —
|

wlth 1hrough-bell holas ~

Supplisrh code or Trodamark
! Ingurad worranty or Quallty Assurance Wark !
Flant locotlon, month and year of ireatment
Specles, pressrvallve code and ratention !

_Slza or dsslgnation

On the galn: £1/8" fram the cenlerline of ths

On the slde cpposite the gain: x1/4" from the

I
Galn slde +1,/47 |
.

~—

POLE FRAMING GUIDE

Scple; WIS

April 1, 1880

M—20
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: I TOLERANCES
-y ’ ' ! AOLES:
| Holes en the brand slde: +1/8° trom the
AGLE Oebli 11/56" dismeler i " caniertling &f lha holes.
l Or. the side opposite the brand +1/4 fram
the canteriine el the hales,

Location=megsured frem reof:
i Brond side: x1/4
Opposite migw: =1 /17

Déameter of hole. 21/16"

I Suppliers cods or Trademark
' Insured warranty or Quallty Assursnce Mark

Plani lecation. manth ond yeor of Ireatmaen,
/-] Lpecien, presarvallve code and relention.

P
’ l,-; | Size or gesignation.
v
oS
Qs
r i’ ,
* Bortom of brond or e
cenier of metol ik
sholi be 10'x1" lrem -
he Buii 14's maork -
tar poles 5% ond longer. 2 l I

= ~Brond bun with proper
langth &nd <koss

RURAL TELEPHONE
CONSTRUCTION PRACTICES

POLE FRAMING
cals. NTS, e e ———
Moy 29,7980 801
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METRIC CONVERSION FACTORS
TO CONVERT FROM TO MULTI PLY BY
foot (ft) nmeter (m 0. 3048
inch (in) centineter 2.54
pound per cubic foot (pcf) kil ogram per cubic 1.601846
(1b/ft3) nmeter (kg/ m)
pound per square inch (psi) ki | ogram per square 703. 0696
(1 b/in?) meter (kg/ né)
degrees Fahrenheit degrees Cel sius 5/9(X°-32)

(X°F)

(°0



