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STYLE AND FORMAT OF THE
WASHINGTON STATE REGISTER

1. ARRANGEMENT OF THE REGISTER

Documents are arranged within each issue of the Register according to the order in which they are filed in the
code reviser's office during the pertinent filing period. The three part number in the heading distinctively identifies
each document, and the last part of the number indicates the filing sequence within an issue’s material.

2. PROPOSED, ADOPTED, AND EMERGENCY RULES OF STATE AGENCIES AND INSTITUTIONS
OF HIGHER EDUCATION

The three types of rule-making actions taken under the Administrative Procedure Act (chapter 34.04 RCW)
or the Higher Education Administrative Procedure Act (chapter 28B.19 RCW) may be distinguished by the size
and style of type in which they appear.

(a) Proposed rules are those rules pending permanent adoption by an agency and set forth in eight point type.
(b) Adopted rules have been permanently adopted and are set forth in ten point type.

(¢) Emergency rules have been adopted on an emergency basis and are set Sforth in ten point oblique type.

3. PRINTING STYLE—INDICATION OF NEW OR DELETED MATTER

RCW 34.04.058 requires the use of certain marks to indicate amendments to existing agency rules. This style
quickly and graphically portrays the current changes to existing rules as follows:

(a) In amendatory sections —

() underlined matter is new matter;

(i) deleted matter is ((Hned-out—and-bracketed-between-double-pe
(b) Complete new sections are prefaced by the heading NEW SECTION;
(c) The repeal of an entire section is shown by listing its WAC section number and caption under the heading

REPEALER.

8565));

4. EXECUTIVE ORDERS, COURT RULES, NOTICES OF PUBLIC MEETINGS

Material contained in the Register other than rule-making actions taken under the APA or the HEAPA does
not necessarily conform to the style and format conventions described above. The headings of these other types of
material have been edited for uniformity of style; otherwise the items are shown as nearly as possible in the form
submitted to the code reviser’s office.

5. EFFECTIVE DATE OF RULES

(a) Permanently adopted agency rules take effect thirty days after the rules and the agency order adopting
them are filed with the code reviser. This effective date may be delayed, but not advanced, and a delayed
effective date will be noted in the promulgation statement preceding the text of the rule.

(b) Emergency rules take effect upon filing with the code reviser and remain effective for a maximum of ninety
days from that date.
(c) Rules of the state Supreme Court generally contain an effective date clause in the order adopting the rules.

6. EDITORIAL CORRECTIONS

Material inserted by the code reviser for purposes of clarification or correction or to show the source or history
of a document is enclosed in brackets [ }.

7. INDEX AND TABLES

A combined subject matter and agency index and a table of WAC sections affected may be found at the end of
each issue.
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86-24 Nov 5 Nov 19 Dec 3 Dec 17 Jan 6, 1987

VAll documents are due at the code reviser's office by 5:00 p.m. on the applicable closing date for inclusion in a particular issue of the Regis-
ter; see WAC 1-12-035 or 1-13-035.

A filing of any length will be accepted on the closing dates of this column if it has been prepared by the order typing service (OTS) of the
code reviser's office; see WAC 1-12-220 or 1-13-240. Agency-typed material is subject to a ten page limit for these dates; longer agency-typed
material is subject to the earlier non—OTS dates.

3*No proceeding may be held on any rule until twenty days have passed from the distribution date of the Register in which notice thereof was
contained.” RCW 28B.19.030(4) and 34.04.025(4). These dates represent the twentieth day after the distribution date of the applicable Register.
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WSR 86-16-001
PROPOSED RULES
COLUMBIA BASIN COLLEGE
[Filed July 24, 1986]

Notice is hereby given in accordance with the provi-
sions of RCW 28B.19.030, that Columbia Basin College
intends to adopt, amend, or repeal rules concerning Ac-
ademic employee—Annual workload standards, amend-
ing WAC 1325-30-011.

The formal decision regarding adoption, amendment,
or repeal of the rules will take place on October 6, 1986.

The authority under which these rules are proposed is
chapters 28B.19 and 28B.50 RCW.

Interested persons may submit data, views, or argu-
ments to this institution in writing to be received by this
institution before 12 noon, September 30, 1986.

Dated: July 21, 1986
By: Jean Dunn
Administrative Assistant

STATEMENT OF PURPOSE

Title: Academic employee—Annual workload

standards.

Summary of Rule: Add workload standard for classes
coded 90 or below.

SEIB rule change regarding part—time faculty eligi-
bility for insurance benefits makes it necessary to define
half-time faculty for all areas of faculty employment,
including classes coded below 90.

Drafting, Implementation and Enforcement: Dr. Fred
L. Esvelt, President, Columbia Basin College, 2600
North 20th, Pasco, WA 99301.

Board of trustees will take action on proposed policy
at regular board meeting scheduled for October 6, 1986.

AMENDATORY SECTION

WAC 1325-30-011 ACADEMIC EMPLOYEE - ANNUAL
WORKLOAD STANDARDS. The annual workload standards for
full-time contracted academic employees shall average as follows:

(1) 15 minimum and 17 maximum classroom contact hours per
week, per quarter, for straight lecture mode;

(2) 18 minimum and 22 maximum classroom contact hours per
week, per quarter, for lecture/lab mode, e.g., science, art, music, phys-
ical education;

(3) 22 minimum and 27 maximum classroom contact hours per
week, per quarter, for a predominantly lab mode, ¢.g., occupational
programs, skills labs; and

(4) 30 classroom contact_hours per week, per quarter, for classes
coded 90 or below

(5) 35 student contact hours per week, per quarter, for counselors
and librarians.

Reviser's note: RCW 28B.19.077 requires the use of underlining
and deletion marks to indicate amendments to existing rules. The rule
published above varies from its predecessor in certain respects not in-
dicated by the use of these markings.

(31
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WSR 86-16-002
PROPOSED RULES

DEPARTMENT OF ECOLOGY
[Filed July 24, 1986]

Notice is hereby given in accordance with the provi-
sions of RCW 34.04.025, that the Department of Ecolo-
gy intends to adopt, amend, or repeal rules concerning
Pacific County, WAC 173-19-330.

The formal decision regarding adoption, amendment,
or repeal of the rules will take place on August 8, 1986.

The authority under which these rules are proposed is
chapters 43.21A and 34.04 RCW.

The specific statute these rules are intended to imple-
ment is RCW 90.58.120 and [90.58].200.

This notice is connected to and continues the matter
in Notice No. WSR 86-11-068 filed with the code revi-
ser's office on May 21, 1986.

Dated: July 23, 1986
By: Phillip C. Johnson
Deputy Director, Programs

WSR 86-16-003
ADOPTED RULES
DEPARTMENT OF ECOLOGY
[Order DE 86-19—Filed July 24, 1986]

I, Phillip C. Johnson, deputy director of programs for
the Department of Ecology, do promulgate and adopt at
Lacey, Washington, the annexed rules relating to
Vancouver, city of, WAC 173~19-1404.

This action is taken pursuant to Notice No. WSR 86—
11-066 filed with the code reviser on May 21, 1986.
These rules shall take effect thirty days after they are
filed with the code reviser pursuant to RCW
34.04.040(2).

This rule is promulgated pursuant to RCW 90.58.120
and 90.58.200 and is intended to administratively imple-
ment that statute.

The undersigned hereby declares that the agency has
complied with the provisions of the Open Public Meet-
ings Act (chapter 42.30 RCW), the Administrative Pro-
cedure Act (chapter 34.04 RCW) and the State Register
Act (chapter 34.08 RCW) in the adoption of these rules.

APPROVED AND ADOPTED July 23, 1986.

By Phillip C. Johnson
Deputy Director, Programs

AMENDATORY SECTION (Amending Order DE
79434, filed 1/30/80)

WAC 173-19-1404 VANCOUVER, CITY OF.
City of Vancouver master program approved September
25, 1975. Revision approved July 23, 1986.
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WSR 86-16-004
ADOPTED RULES
DEPARTMENT OF ECOLOGY
[Order DE 86—18—Filed July 24, 1986]

I, Phillip C. Johnson, deputy director of programs for
the Department of Ecology, do promulgate and adopt at
Lacey, Washington, the annexed rules relating to
Tacoma, city of, WAC 173-19-3514.

This action is taken pursuant to Notice No. WSR 86—
11-067 filed with the code reviser on May 21, 1986.
These rules shall take effect thirty days after they are
filed with the code reviser pursuant to RCW
34.04.040(2).

This rule is promulgated pursuant to RCW 90.58.120
and 90.58.200 and is intended to administratively imple-
ment that statute.

The undersigned hereby declares that the agency has
complied with the provisions of the Open Public Meet-
ings Act (chapter 42.30 RCW), the Administrative Pro-
cedure Act (chapter 34.04 RCW) and the State Register
Act (chapter 34.08 RCW) in the adoption of these rules.

APPROVED AND ADOPTED July 23, 1986.

By Phillip C. Johnson
Deputy Director, Programs

AMENDATORY SECTION (Amending Order 85-03,

\ﬁ}éd 4/19/85)

WAC 173-19-3514 TACOMA, CITY OF. City of
Tacoma master program approved April 5, 1977. Revi-
sion approved December 5, 1979. Revision approved
March 17, 1981. Revision approved November 23, 1981.
[Revision approved April 6, 1982.] Revision approved
May 24, 1983. Revision approved March 1, 1984. Revi-
sion approved May 9, 1984. Revision approved April 18,
1985. Revision approved July 23, 1986.

Reviser's note: The brackets and enclosed material in the text of

the above section occurred in the copy filed by the agency and appear
herein pursuant to the requirements of RCW 34.08.040.

WSR 86-16-005
EMERGENCY RULES
DEPARTMENT OF FISHERIES
[Order 86-60—Filed July 24, 1986]

I, William R. Wilkerson, director of the Department
of Fisheries, do promulgate and adopt at Olympia,
Washington, the annexed rules relating to commercial
fishing regulations.

I, William R. Wilkerson, find that an emergency ex-
ists and that this order is necessary for the preservation
of the public health, safety, or general welfare and that
observance of the requirements of notice and opportunity
to present views on the proposed action would be con-
trary to public interest. A statement of the facts consti-
tuting the emergency is harvestable numbers of sturgeon
are available, and-these rules are adopted pursuant to
the Columbia River compact.

These rules are therefore adopted as emergency rules
to take effect upon filing with the code reviser.

[4]
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This rule is promulgated pursuant to RCW 75.08.080
and is intended to administratively implement that
statute.

The undersigned hereby declares that the agency has
complied with the provisions of the Open Public Meet-
ings Act (chapter 42.30 RCW), the Administrative Pro-
cedure Act (chapter 34.04 RCW) and the State Register
Act (chapter 34.08 RCW) in the adoption of these rules.

APPROVED AND ADOPTED July 23, 1986.

By Russell W. Cahill
for William R. Wilkerson
Director

NEW SECTION

WAC 220-32-02200Q LAWFUL GEAR—SEA-
SONS—STURGEON. Notwithstanding the provisions
of WAC 220-32-022, WAC 220-32-030, WAC 220-
32-031 and WAC 220-32-040, it is unlawful to take,
fish for or possess sturgeon taken for commercial pur-
poses with gill net gear in Columbia River Salmon
Management and Catch Reporting Area 1A, except as
provided for in this section:

(1) Lawful fishing periods are:

6:00 p.m. July 30 to 6:00 a.m. July 31, 1986
6:00 p.m. July 31 to 6:00 a.m. August I,
1986
6:00 p.m. August 4 to 6:00 a.m. August 5,
1986
6:00 p.m. August 5 to 6:00 a.m. August 6,
1986

(2) It is unlawful to use gear other than single-wall,
drift gill nets no more than 250 fathoms in length on
which slackers, defined as a single piece of material or
cord not webbing or mesh connected vertically or woven
in the mesh of the net between the cork and lead line
and used to tie the netting in a shortened state to give
the net flexibility, may be used. The minimum mesh size
is 9 inches measured from the inside of one knot to the
outside of a diagonal knot stretched at no more than a |
pound pull.

(3) It is unlawful to retain any sturgeon not of lawful
size, as provided for in WAC 220-20-020, and all stur-
geon in transit must not have head or tail removed.

(4) It is lawful to retain sturgeon for commercial pur-
poses taken incidental to any lawful commercial salmon
fishery.

(5) 1t is lawful to sell chinook salmon taken inciden-
tally to sturgeon fishing during the periods in subsection
(1) of this section.

WSR 86-16-006
EMERGENCY RULES

DEPARTMENT OF FISHERIES
[Order 86-61—Filed July 24, 1986]

I, William R. Wilkerson, director of the Department
of Fisheries, do promulgate and adopt at Olympia,
Washington, the annexed rules relating to personal use
rules.
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I, William R. Wilkerson, find that an emergency ex-
ists and that this order is necessary for the preservation
of the public health, safety, or general welfare and that
observance of the requirements of notice and opportunity
to present views on the proposed action would be con-
trary to public interest. A statement of the facts consti-
tuting the emergency is Duwamish River wild chinook
returns are not expected to meet spawning escapement
needs.

These rules are therefore adopted as emergency rules
to take effect upon filing with the code reviser.

This rule is promulgated pursuant to RCW 75.08.080
and is intended to administratively implement that
statute.

The undersigned hereby declares that the agency has
complied with the provisions of the Open Public Meet-
ings Act (chapter 42.30 RCW), the Administrative Pro-
cedure Act (chapter 34.04 RCW) and the State Register
Act (chapter 34.08 RCW) in the adoption of these rules.

APPROVED AND ADOPTED July 23, 1986.

By Russell W. Cahill
for William R. Wilkerson
Director

NEW SECTION

WAC 220-56-12000A CLOSED AREAS—AN:-
GLING. Notwithstanding the provisions of WAC 220-
56—120, 220-56-126, 220-56-128, 220-56-131, 220-
56190, 220-56-195, and 220-57-220, effective August
1, 1986 until further notice:

(1) It is unlawful to fish for or possess salmon taken
for personal use from all contiguous marine waters east-
erly of a line projected 187 degrees true from Pier 91 on
the north shore of Elliot Bay through the Duwamish
Head light to the shore of Duwamish Head.

(2) It is unlawful to fish for or possess food fish taken
for personal use southerly and upstream from lines de-
scribed as a 1,000 foot radius north of the east waterway
of the Duwamish River, circumscribing a point midway
on a line projected from the Port of Seattle Pier 37 to
the Growley Maritime Corporation Pier 18, and a 1,000
foot radius north of the west waterway of the Duwamish
River, circumscribing a point midway on a line projected
from the Todd Shipyard Pier 13 to the Lockheed Ship-
yard Pier 4, and downstream from the Oxbow Bridge
(the bridge immediately downstream from the Pacific
Highway South Bridge).

WSR 86-16-007
ADOPTED RULES
DEPARTMENT OF LABOR AND INDUSTRIES
[Order 86-26—Filed July 25, 1986]

I, Richard A. Davis, director of the Department of
Labor and Industries, do promulgate and adopt at Room
334, General Administration Building, Olympia,
Washington 98504, the annexed rules relating to the
electrical construction code, chapter 296-44 WAC. The
notice proposes to add, amend, and repeal sections of the

(51
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standard. The rules set uniform requirements for electri-
cal construction and installations, the application of.
which shall insure adequate service and secure safety to
persons in the state of Washington who are engaged in
the construction, installation, maintenance, operation or
use of electrical and/or communications facilities and to
the public in general. The following amended and new
sections are proposed for chapter 296-44 WAC, electri-
cal construction code:

Amd WAC 296-44-005 Preface.

Amd WAC 296-44-013 Purpose and scope.

Amd  WAC 296-44-016 Applicability.

New  WAC 296-44-011 Definitions of special terms applicable
to this chapter.

New  WAC 296-44-017 References.

New  WAC 296-44-023 Grounding methods for electric supply
and communication facilities.

New  WAC 296-44-035 Rules for the installation and mainte-
nance of electric supply stations and
equipment.

New  WAC 296-44-041 Protective arrangements in electric
supply stations.

New  WAC 296-44-051 Installation and maintenance of
equipment.

New  WAC 296-44-065 Rotating equipment.

New  WAC 296-44-074 Storage batteries.

New  WAC 296-44-086 Transformers and regulators.

New  WAC 296-44-098 Conductors.

New  WAC 296-44-110 Circuit breakers, reclosers, switches
and fuses.

.New  WAC 296-44-125 Switchgear and metal enclosed bus.

New  WAC 296-44-134 Surge arresters.

New  WAC 296-44-170 Safety rules for the installation and
maintenance of underground electric—
supply and communication lines.

New  WAC 296-44-182 General requirements.

New  WAC 296-44-194 Relations between various classcs of
lines.

New  WAC 296-44-212 Clearances.

New  WAC 296-44-242 Grades of construction.

New WAC 296-44-263 Loading for Grades B, C, and D.

New  WAC 296-44-278 Strength requirements.

New  WAC 296-44-29501 Line insulation.

New  WAC 296—44-317 Miscellaneous requirements.

New  WAC 296-44-350 Safety rules for the installation and
maintenance of underground electric—
supply and communication lines.

New  WAC 296-44-365 General requirements applying to un-
derground lines.

New  WAC 296-44-386 Underground conduit systems.

New  WAC 296-44-398 Supply cable.

New  WAC 296-44-413 Cable in underground structures.

New  WAC 296-44-425 Direct buried cable.

New  WAC 296-44-440 Risers.

New  WAC 296-44-452 Supply cable terminations.

New  WAC 296-44-467 Equipment.

New  WAC 296-44-491 Installation in tunnels.

The following sections of the Washington Administrative Code are

Vlzfcaled:
ep WAC 296-44-019 Construction and reconstruction of
lines.
ep WAC 296-44-022 Restoration of clearances.
p WAC 296-44-028 Reconstruction or alteration.
p WAC 296-44-031 Applicability of other standards.
ep WAC 296-44-034 Design, construction and
maintenance.
ézp WAC 296-44-037 Limiting conditions specified.
p WAC 296-44-040 Waiving of rules.
ep WAC 296-44-043 Exemptions or modifications.
ep WAC 296-44-046 Emergency.
wMRep  WAC 29644049  Saving clause.
p WAC 296-44-052 Cooperation to avoid conflicts.
ep WAC 296-44-055 Joint use of poles.
ep WAC 296-44-058 Scope of the rules.
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Rep  WAC 296-44-061
ep  WAC 296-44-064
Rep  WAC 296-44-067
Rep WAC 296-44-070
Rep WAC 296-44-073
Rep WAC 296-44-076
Rep  WAC 296-44-079
ep  WAC 296-44-082
ep  WAC 296-44-085
ep  WAC 296-44-088
ep.  WAC 296-44-091
Rep * WAC 296-44-094
Rep “WAC 296-44-097
Rep  WAC 296-44-100
Rép  WAGC, 296-44-103
Rep ~ WAC'296-44-106
AY

R WAC 296~44-109
Rep  WAC 296-44-112
Rep ~ WAC 296-44-]15
‘\

Rep  WAC 296-44-118,

Rep  WAC 296-44-121 N
Rep  WAC 296-44-124
R WAC 296-44-127
Rép  WAC 296-44-130
Rép  WAC 296-44-133
REp  WAC 296-44-136
Rep WAC 296-44-139
p  WAC 296-44-142
REp  WAC 296-44-145
Rkp  WAC 296-44-148
Rep  WAC 296-44-151
Rép  WAC 296-44-154
Rép  WAC 296-44-157
Rép  WAC 296-44-160
Rép WAC 296-44-163
Rep  WAC 296-44-166
Rep  WAC 296-44-169

’V
\n

Repl WAC 296-44-172

1

Rep \ WAC 296-44-175
Rep = WAC 296-44-178

Rep : WAC 296-44-181

Rep sWAC 296-44-184
Rep ‘WAC 296-44-187
Rep  WAC 296-44-190
Rep  WAC 296-44-193
Rep  WAC 296-44-196
Rep  WAC 296-44-199
Rep  WAC 296-44-202
Rep  WAG 296-44-205
Rep  WAGQ, 296-44-208
Rep  WAC 296-44-211
Rep  WAC 296-44-214
Rep  WAC 296-44-217
Rep  WAC 296-44-220
Rep  WAC 296-44-223
Rep WAC 296-44-226
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Point of attachment of grounding
conductor.

Grounding conductor.

Ground connections.

Method.

Ground resistance.

Separate grounding conductors and
grounds.

Protective arrangements of stations
and substations—Scope of the rules.
General requirements.

Illumination.

Floors, floor openings, passageways,
stairs.

Exits.

Fire—fighting apparatus.

Oil-filled apparatus.

Protective arrangements of cquip-
ment—General requirements.
Inspections.

Guarding shaft ends, pulleys, and
belts, and suddenly moving parts.
Protective grounding.
Guarding live parts.
Working  space
equipment.
Hazardous locations.
Shiclding of equipment from deterio-
rating agencies.

Identification.

Rotating equipment—Specd-—control
and\spopping devices.

Guards for live parts.

Grounding machine frames.
Deterioraling agencies.

Motors. \\ )

Storage batteties—Genceral.

Isolation.
Vertilation. AN
Insulation. N

Racks and trays. \\

Floors. \

Wiring in battery rooms.\

Guarding live parts in battery rooms.
Illumination for battery rooms enclos-
ing batteries of the nonscaled type.
Transformers, induction regulators,
rheostats, ground detectors, and ‘simi-

lar cquipmcnl—Currenl—lransforr\c‘r

about electric

secondary circuits.

Grounding sccondary circuits of
strument transformers.
Grounding transformer cases.

ing

Location and arrangement of powcr\

transformers.

Resistance devices.

Ground detectors.
Conductors—Electrical protection.
Precaution against mechanical and
thermal damage.

Isolation.

Guarding conductors.

Guarding in hazardous locations.
Taping ends and joints.

Wiring for illumination.

Fuses, circuit~breakers, switches, and -
controllers—Accessible and
indicating.

Oil switches.

Where switches are required.
Switches or other grounding devices.
Capacity of switches and
disconnectors.

Where fuses or automatic circuit—
breakers are required.
Disconnection  of
handling.

fuses before
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296-44-229
296-44-232

296-44-235
296-44-238

296-44-241
296-44-244
296-44-247
296-44-250

296-44-253
296-44-256
296-44-259
296-44-262
296-44-265
296-44-268

296-44-271
296-44-274

296-44-277

296-44-280
296-44-283
296-44-286

296-44-289
296-44-292
296-44-295
296-44-298

296-44-301
296-44-304

296-44-307
296-44-310
296-44-313

296-44-316

296-44-319
296-44-322

296-44-325

296-44-328
296-44-331
296-44-334

296-44-337

296-44-340
296-44-343

296-44-346
296-44-349
296-44-352

296-44-355
296-44-358
296-44-361

296-44-364
296-44-367
296-44-373
296-44-376
296-44-379

296-44-382

96—44-385

Arcing or suddenly moving parts.
Grounding noncurrent—carrying metal
parts.

Guarding live parts of switches, fuses,
and automatic circuit—breakers.
Switchboards—Location
accessibility.

Material and illumination.
Necessary equipment.
Arrangements and identification.
Spacing and barriers against short—
circuit.

Switchboard grounding.

Guarding live parts on switchboards.
Instrument cases.

Lightning arresters—Location.
Connecting wires.

Grounding frames and cases of light-
ning arresters.

Guarding live and arcing parts.
Nature of rules—Minimum
requirements.

General requirement applying to over-
head and underground lines—Design
and construction.

Installation and maintenance.
Accessibility.

Inspection and tests of lines and
equipment.

Isolation and guarding.

Guarding of circuits and equipment.
Arrangements of switches.

Relations betwcen various classes of
lines—Rclative levels.

Avoidance of conflict.

Joint use of poles by supply and com-
munication circuits.

Separate pole lines.
Clearances—General.

Horizontal clearances of supporting
structures from other objects.

Vertical clearance of wires above
ground level.

Wire—crossing clearances.

Clearances of conductors of one line
from other conductors and structures.
Minimum line—onductor clearances
and separations at supports.

Climbing space.

Working space.

Vertical separation between line con-
ductors, cables and cquipment located
at different levels on the same pole or
structure.

Clearances of vertical and lateral con-
ductors from other wires and surfaces
on the same support.

Grades of construction—General.
Application of grades of construction
to different situations.

Grades of construction for conductors.
Grades of supporting structures.
Loading for Grades B, C, and D—
General loading map.

Conductor loading.

Loads upon line supports.

Strength requirements—Preliminary
assumptions.

Grades B and C construction.

Grade D construction.

Line insulators—Application of rule.
Material and marking.

Electrical strength of insulators in
strain position.

Ratio of flash—over
voltage.

Test voltages.

and
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Factory tests.
Selection of insulators.
Protection against arcing.

Compliance wit C 296-44-394,
at crossings.
Miscellanegds requirements—Sup-

€
porting str)?ctures for overhead lines.
Tree trimmi

Span;lwire insulators.
Overhead conductors.
Equipment on poles.
Protection for exposed overhead com-
Z?-unication lines.

ircuits of one class used exclusively
in the operations of circuits of another
class.

Overhead electric railway
construction.

Rules for underground lines.
Construction of duct and cable

systems.

Construction of manholes.

Location of cables.

Protection and separation of conduct-
ors buried in earth.

Protection of conductors in duct sys-
tems and manholes.

Guarding of live parts in manholes.
Construction  at  risers  from
underground.

Identification of conductors.
Identification of apparatus connected
in multiple.

Scope of rules and general require-
ments—Scope of the rules.

General requirements.

Reference to other codes.

Grounding.
Working
equipment.
Guarding or isolating live parts.
Hazardous locations.

Protection by disconnection.
Identification of equipment.
Conductors—Electrical protection.
Protective covering.

Identification of conductors
terminals.

Guarding and isolating conductors.
Guarding in damp or hazardous
locations.

Precautions against excessive
inductance and eddy currents.
Splicing and taping.

Uninsulated conductors.

Fuses, circuit-breakers, switches, and
controllers—General requirements for
switches.

Hazardous locations.

Where switches are required.
Character of switches
disconnectors.

Disconnection of fuses and thermal
cut—outs before handling.

Arcing or suddenly moving parts.
Grounding noncurrent—carrying metal
parts.

Guarding live parts.

Inclosed air-break switches (not in-
cluding snap switches).

Control equipment.

Switches and panelboards—Accessi-
bility and convenient attendance.
Location and illumination.

space about electric

and

and
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Arrangement and identification.
Spacing, barriers, and covers.
Grounding frames.

Guarding current—carrying parts.
Fuses on switchboards.

Panelboards.

Motors and motor-driven machin-
ery—Control devices.

Hazardous locations.

Deteriorating agencies.

Guards of live parts.

Grounding machine frames.
Protecting moving parts.

Electric furnaces, storage batteries,
transformers, and lightning arrest-
ers—Protection from burns.
Grounding of furnace frames.
Guarding live parts.

Storage batteries.

Transformers.

Lightning arresters.

Lighting fixtures and signs—Fixtures.
Receptacle for convenience outlet.
Exposed live parts.

Signs.

Connectors for signs.

Lamps in series circuits.

Safe access to arc lamps.

Portable appliances, cables and con-
nectors, and insect eliminators—
Insulation.

Grounding of frames.
Cable connectors.
Identified conductors,
connectors.

Use of portables and pendants.
Portable outdoors equipment of more
than 750 volts between conductors.
Insect eliminators.

Electrically operated industrial loco-
motives, cars, cranes, hoists, and ele-
vators—Guarding live and moving
parts.

Grounding noncurrent—carrying parts.
Control of energy supply to cars,
cranes, and industrial locomotives.
Control of movement of industrial lo-
comotives, cars, cranes, hoists, and
elevators.

Subway and car lighting.

Telephone and other communication
apparatus on circuits exposed to sup-
ply lines or lightning—Protective
requirements.

Guarding current—carrying parts.
Grounding.

Scope.

Classification of radio stations.
Antenna and counterpoise installa-
tion—Application of rules.

General requirements.

Locations to be avoided.

Ordinary construction of antenna
systems.
Special
systems.
Guarding of antennas.
Supply circuits as
grounds.

Lead-in conductors—Application of
rules.

Material.

Size.

Installation.

Construction at building entrance—
Application of rules.

Entrance.

cords, and

construction of antenna

antennas or
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Rep WAC 296-44-715
Rep WAC 296-44-718
Rep WAC 296-44-721

Creepage and air—gap distance.
Mecchanical protection of bushings.
Protcctive devices—Application of
rules.

Receiving stations.

Low-power transmitting stations.
Protective and operating grounding
conductors—Application of rules.
General.

Material and size.

Installation of grounding conductors.
Grounds and ground connections—
Application of rules.

Grounds.

Attachment to pipes.

Attachment to driven pipes, rods, or
buried plates.

Connection to power supply lines—
Application of rules.

Receiving stations and low-power
transmitting station.
Batteries—Application of rules.

Carc in handling.

Portable batteries.

Rep WAC 296-44-724
Rep WAC 296-44-727
Rep WAC 296-44-730

Rep WAC 296-44-733
Rep WAC 296-44-736
Rep WAC 296-44-739
Rep WAC 296-44-742

Rep  WAC 296-44-745
Rep WAC 296-44-748
Rep  WAC 296-44-751

Rep WAC 296-44-754
Rep  WAC 296-44-757

Rep WAC 296-44-760
Rep WAC 296-44-763
Rep WAC 296-44-766

This action is taken pursuant to Notice No. WSR 86—
11-072 filed with the code reviser on May 21, 1986.
These rules shall take effect thirty days after they are
filed with the code reviser pursuant to RCW
34.04.040(2).

This rule is promulgated pursuant to RCW 49.17.040
and 49.17.050 which directs that the director of the De-
partment of Labor and Industries has authority to im-
plement the provisions of RCW 49.17.060 and
19.29.040.

The undersigned hereby declares that the agency has
complied with the provisions of the Open Public Meet-
ings Act (chapter 42.30 RCW), the Administrative Pro-
cedure Act (chapter 34.04 RCW) and the State Register
Act (chapter 34.08 RCW) in the adoption of these rules.

APPROVED AND ADOPTED July 25, 1986.

By Richard A. Davis

Director

AM/ENDATORY SECTION (Amending Preface
Spart), filed 3/23/60, effective 12/1/58)

WAC 296-44-005 PREFACE. (((D—Fhe—purpose
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from—such—recommendations:)) Pursuant to the provi-
sions of RCW 43.22.050 and 49.17.010 these regulations
are adopted to provide safe construction standards. They
can contribute materially to the standard of service
rendered by the utilities and also for the means of co-
ordination between different types of lines such as power
lines. These regulations formulate uniform requirements
for electrical construction and installations, the applica-
tion of which shall ensure adequate service and secure
safety to persons engaged in the construction, installa-
tion, maintenance, operation, or use of electrical lines
and equipment. These regulations are not to be con-
strued as superceding existing statutes relating to elec-
trical construction and installations as in RCW
19.29.010 through 19.29.060. Rules in this code which
are mandatory are characterized by the use of the word
"shall." Where a rule is of an advisory nature it is indi-
cated by the use of the word "should." Other practices
which are considered desirable and not intended to be
mandatory are referred to as recommendations. It is re-
alized that conditions may exist which necessitate de-
partures from such recommendations. Preparation of
these revisions was completed through an advisory com-
mittee composed of representatives of the electrical util-
ities and communications companies, and labor,
appointed by the assistant director for the department of
labor and industries, division of industrial safety and
health.

/
NEW SECTION

\){’AC 296-44-011 DEFINITIONS OF SPECIAL
TERMS APPLICABLE TO THIS CHAPTER. (1)
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" Administrative authority” means the department of la-
bor and industries through the assistant director of the
division of industrial safety and health.

(2) "Alive or live" means electrically connected to a
source of potential difference, or electrically charged so
as to have a potential different from that of the earth.
The term "live" is sometimes used in place of the term
"current—carrying,” where the intent is clear, to avoid
repetitions of the longer term.

(3) "Appliance” means current—consuming equip-
ment, fixed or portable; for example, heating, cooking,
and small motor—operated equipment.

(4) "Approved" means meets or exceeds the recog-
nized standards of safety within the industry.

(5) "Arm or crossarm" means a horizontal support
attached to poles or structures generally at right angles
to the conductor supported.

(6) "Arm, buck" means a crossarm used to change
the direction of all or part of the conductors on the line
arm immediately above or below. A buck arm is gener-
ally placed at right angles to the line arm.

(7) "Arm, clearance" means a crossarm supporting
conductors installed on a pole of another line for the
purpose of maintaining the prescribed clearances of
these rules which, if the other line did not exist, could be
maintained without such clearance arm.

(8) "Automatic" means self-acting, operating by its
own mechanism when actuaied by some impersonal in-
fluence — as, for example, a change in current strength;
not manual, without personal intervention. Remote con-
trol that requires personal intervention is not automatic,
but manual.

(9) "Backfill (noun)" means materials such as sand,
crushed stone, or soil, which are placed to fill an
excavation.

(10) "Ballast section (railroads)" means the section of
material, generally trap rock, which provides support
under railroad tracks.

(11) "Bonding" means the electrical interconnecting
of conductive parts, designed to maintain a common
electrical potential.

(12) "Bridge" means a structure which is used pri-
marily for foot, vehicular, or train traffic as distin-
guished from those which span certain areas and support
signals or wires and which are classed as supporting
poles, towers, or structures.

(13) "Cable” means a conductor with insulation, or a
stranded conductor with or without insulation and other
coverings (single—conductor cable) or a combination of
conductors insulated from one another (multiple—con-
ductor cable).

(14) "Spacer cable" is a type of electric supply line
construction consisting of an assembly of one or more
covered conductors, separated from each other and sup-
ported from a messenger by insulating spacers.

(15) "Cable jacket" means a protective covering over
the insulation, core, or sheath of a cable.

(16) "Cable sheath” means a conductive protective
covering applied to cables.

NOTE: A cable sheath may consist of multiple layers of
which one or more is conductive.

(9]
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(17) "Cable terminal” means a device which provides
insulated egress for the conductors. Syn: Termination.

(18) "Cable vault." (See definition of "manhole.")

(19) "Catenary construction” is that type of construc-
tion where an auxiliary wire or messenger is used to as-
sist in supporting in desired alignment trolley contact
wire, cables or large conductors that are incapable of
supporting themselves in this desired alignment.

(20) "Circuit” means a conductor or system of con-
ductors through which an electric current is intended to
flow.

(21) "Circuit breaker" means a switching device ca-
pable of making, carrying and breaking currents under
normal circuit conditions and also making, carrying for
a specified time, and breaking currents under specified
abnormal condition such as those of short circuits.

(22) "Circuits, railway signal” means those supply
and communication circuits used primarily for supplying
energy for controlling the operation of railway block
signals, highway crossing signals, interlocking apparatus
and their appurtenances.

(23) "Circuits, supply" means those circuits which are
used for transmitting a supply of electrical energy.

(24) "Climbing space" means the space reserved
along the surface of a pole or structure to permit ready
access for linemen to equipment and conductors located
on the pole or structure.

(25) "Common neutral system" is a system in which
one conductor is used as the neutral for two or more
different circuits; one conductor is used as the neutral
for both primary and secondary circuits of a distribution
system.

(26) "Common use" means simultaneous use by two
or more utilities of the same kind.

(27) "Conductor":

(a) A material, usually in the form of a wire, cable, or
bus bar, suitable for carrying an electric circuit.

(b) "Bundled conductor": An assembly of two or more
conductors used as a single conductor and employing
spacers to maintain a predetermined configuration. The
individual conductors of this assembly are called
subconductors.

(c) "Covered conductor™: A conductor covered with a
dielectric having no rated insulating strength or having a
rated insulating strength less than the voltage of the cir-
cuit in which the conductor is used.

(d) "Grounded conductor": A conductor which is in-
tentionally grounded, either solidly or through a
noninterrupting current-limiting device.

(¢) "Grounding conductor": A conductor which is
used to connect the equipment or the wiring system with
a grounding electrode or electrodes.

(F) "Insulated conductor": A conductor covered with a
dielectric (other than air) having a rated insulating
strength equal to or greater than the voltage of the cir-
cuit in which it is used.

(g) "Lateral conductor": A wire or cable extending in
a general horizontal direction at an angle to the general
direction of the line conductors.

(h) "Line conductor" (overhead supply or communi-
cation lines): A wire or cable intended to carry electric
currents, extending along the route of the line, supported
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by poles, towers, or other structures, but not including
vertical or lateral conductors.

(i) "Open conductor": A type of electric supply or
communication line construction in which the conductors
are bare, covered or insulated and without grounding
shielding and individually supported at the structure ei-
ther directly or with insulators. Syn: Open wire.

(j) "Conductor shielding”: An envelope which encloses
the conductor of a cable and provides an equipotential
surface in contact with the cable insulation.

(28) "Conduit" means a structure containing one or
more ducts.

Norte: Conduit may be designated as iron pipe conduit,
tile conduit, etc. If it contains one duct only it is called
single—duct conduit; if it contains more than one duct, it
is called multiple-duct conduit; usually with the number
of ducts as a prefix, for example, two—duct multiple
conduit.

(29) "Conduit system"” means any combination of
duct, conduit, conduits, manholes, handholes, and vaults
joined to form an integrated whole.

(30) "Conflict, antenna" means that an antenna or its
guy wire is at a higher level than a supply or communi-
cation conductor and approximately parallel thereto,
provided the breaking of the antenna or its support will
be likely to result in contact between the antenna or guy
wire and the supply or communication conductor.

(31) "Conflict, conductor" means that a conductor is
so situated with respect to a conductor of another line at
a lower level that the horizontal distance between them
is less than the sum of the following values:

(a) Five feet.

(b) One-half the difference of level between the con-
ductors concerned.

(c) The value required in Tables 6, 7, or 8 for hori-
zontal separation between conductors on the same sup-
port for the highest voltage carried by either conductor
concerned. (See illustration.)

(32) "Conflict, structure” (as applied to a pole line)
means that the line is so situated with respect to a sec-
ond line that the overturning at the ground line of the
first line will result in contact between its poles or con-
ductors and the conductors of the second line, assuming
that no conductors are broken in either line. (See
illustration.)

NOTES:

Lines are not considered as conflicting under the fol-
lowing conditions:

(a) Where one line crosses another.

(b) Where two lines are on opposite sides of a high-
way, street, or alley and are separated by a distance of
not less than sixty percent of the height of the taller pole
line and not less than twenty feet.

(33) "Current—carrying part" means a conducting
part intended to be connected in an electric circuit to a
source of voltage. Noncurrent—carrying parts are those
not intended to be so connected.

(34) "Dead” means free from any electric connection
to a source of potential difference and from electric

[10]
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charge; not having a potential different from that of the
earth. The term is used only with reference to current—
carrying parts which are sometimes alive.

(35) "Dead end" means the act, point or equipment
used to transfer the mechanical tension in conductors
from the conductors to noncurrent—carrying parts of a
structure used to support the conductors and still main-
tain the insulating requirements of the conductors dead—
ended.

(36) "Deenergized” means free from any electrical
connection to a source of potential difference and from
electric charge; not having a potential different from
that of earth.

(37) "Device" means a unit of an electric wiring sys-
tem which is intended to carry but not consume electric
energy.

(38) "Disconnecting or isolating switch" means a me-
chanical switching device used for changing the connec-
tions in a circuit, or for isolating a circuit or equipment
from a source of power.

NoTE: It is required to carry normal load current con-
tinuously, and also abnormal or short—circuit current for
short intervals as specified. It is also required to open or
close circuits either when negligible current is broken or
made, or when no significant change in the voltage
across the terminals of each of the switch poles occurs.
Syn: Disconnector, isolator.

(39) "Districts, loading” means those areas in which
the specified loadings of these rules apply and are known
as "heavy,” "medium," and "light" loading districts.

(40) "Districts, rural”" means all places not urban,
usually in the country, but in some cases, within the city
limits.

(41) "Districts, urban" means thickly settled areas
(whether in cities or suburbs) or where congested traffic
often occurs. A highway, even though in the country, on
which the traffic is often heavy, is considered as urban.

(42) "Division of industrial safety and health" means
the division of industrial safety and health of the de-
partment of labor and industries.

(43) "Duct” means a single enclosed raceway for con-
ductors or cable.

(44) "Effectively grounded" means intentionally con-
nected to earth through a grounded connection or con-
nections of sufficiently low impedance and having
sufficient current—carrying capacity to prevent the build—
up of voltages which may result in undue hazard to con-
nected equipment or to persons.

(45) "Electric supply equipment” means equipment
which produces, modifies, regulates, controls, or safe-
guards a supply of electric energy. Syn: Supply
equipment.

(46) "Electric supply station" means any building,
room, or separate space within which electric—supply
equipment is located and the interior of which is acces-
sible, as a rule, only to properly qualified persons.

Norte: This includes generating stations and substations
and generator, storage-battery, transformer rooms, but
excludes manholes and isolated—transformer vaults on
private premises. (See definition of transformer vaults.)
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(47) "Electrode, grounding” means a suitable metallic
conducting material (generally copper or copper clad)
imbedded in the earth and used for maintaining ground
potential on conductors connected to it and for dissipat-
ing into the earth such electric current as may be im-
pressed upon it.

(48) "Energized" means electrically connected to a
source of potential difference, or electrically charged so
as to have a potential significantly different from that of
earth in the vicinity.

(49) "Equipment" means a general term including fit-
tings, devices, appliances, fixtures, apparatus, and simi-
lar terms used as part of or in connection with an
electric supply or communication system.

(50) "Equipment utilization" means equipment, de-
vices, and connected wiring which utilize electric energy
for mechanical, chemical, heating, lighting, testing, or
similar purposes and are not a part of supply equipment,
supply lines, or communication lines.

(51) "Explosion proof" means capable of withstanding
without injury and without transmitting flame to the
outside any explosion of gas which may occur within.

(52) "Explosion proof apparatus” means apparatus
enclosed in a case that is capable of withstanding an ex-
plosion of a specified gas or vapor which may occur
within it and of preventing the ignition of a specified gas
or vapor surrounding the enclosure by sparks, flashes, or
explosion of the gas or vapor within, and which operates
at such an external temperature that a surrounding
flammable atmosphere will not be ignited thereby.

(53) "Exposed” means not isolated or guarded.

(54) "Externally operable” means capable of being
opcrated without exposing the operator to contact with
live parts.

(55) "Fireproofing (of cables)" means the application
of a fire-resistant covering.

(56) "Ground connection” means the equipment used
in establishing a conducting path between an electric
circuit or equipment and earth. A grounded connection
consists of a ground conductor, a ground clectrode, and
the earth (soil, rock, etc.) which surrounds the electrode.

(57) "Grounded” means connected to or in contact
with earth or connected to some extended conductive
body which serves instead of the earth.

(58) "Grounded effectively” means permanently con-
nected to earth through a ground connection of suffi-
ciently low impedance and having sufficient current-
carrying capacity to prevent the build-up of voltages
which may result in undue hazard to connected equip-
ment or to persons. (See effectively grounded.)

(59) "Grounded system" means a system of conduct-
ors in which at least one conductor or point (usually the
middle wire, or neutral point of transformer or generator
windings) is intentionally grounded, either solidly or
through a current—limiting device.

(60) "Guarded" means covered, fenced, enclosed, or
otherwise protected, by means of suitable covers or cas-
ings, barrier rails or screens, mats or platforms, designed
to minimize the possibility under normal conditions, of
dangerous approach or accidental contact by persons or
objects.
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NoTe: Wires which are insulated, but not otherwise
protected, are not considered as guarded.

(61) "Guy" means a tension member (a solid wire or
stranded wires) used to withstand an otherwise unbal-
anced force on a pole, crossarm, or other overhead line
structure.

(62) "Guy, anchor" means a guy which has its lower
anchorage in the earth and includes a sidewalk or
ground guy.

(63) "Guy, overhead (span)" means a guy extending
from a pole, crossarm, or structure to a pole, crossarm,
or structure.

(64) "Handhole” means an access opening, provided
in equipment or in a below-the—surface enclosure in
connection with underground lines, into which workers
reach but do not enter, for the purpose of installing,
operating, or maintaining equipment or cable or both.

(65) "Identification” means for the purpose of these
rules, to identify, or identification shall mean that meth-
od of coloring, lettering, numbering, marking, or main-
taining in any certain position in relation to other
objects, the same wire, cable pipe, circuit, phases, or
other objects throughout the installation.

(66) "Inclosed” means surrounded by a case which
will prevent accidental contact of a person with live
parts. A solid inclosure means one which will neither
admit accumulations of flyings or dust, nor transmit
sparks or flying particles to the accumulations outside.

(67) "Insulated" means separated from other con-
ducting surfaces by a dielectric substance or air space
permanently offering a high resistance to the passage or
current and to disruptive discharge through the sub-
stance or space.

NoOTE: When any object is said to be insulated, it is un-
derstood to be insulated in suitable manner for the con-
ditions to which it is subjected. Otherwise, it is within
the purpose of these rules, uninsulated. Insulating cover-
ings of conductors is one means for making the conduct-
ors insulated.

(68) "Insulating (where applied to the covering of a
conductor, or to clothing, guards, rods, and other safety
devices)" means that a device when interposed between
a person and current-carrying parts, protects the person
making use of it against electric shock from the current—
carrying parts with which the device is intended to be
used; the opposite of conducting.

(69) "Insulation (as applied to cable)" means that
which is relied upon to insulate the conductor from other
conductors or conducting parts or from ground.

(70) "Insulation shielding” means an envelope which
encloses the insulation of a cable and provides an
equipotential surface in contact with the cable
insulation.

(71) "Insulator” means insulating material in a form
designed to support a conductor physically and electri-
cally separate it from another conductor or object.

(72) "lIsolated" means that an object is not readily
accessible to persons unless special means for access are
used.

(73) "Isolated by elevation™ means elevated sufficient-
ly so that persons may safely walk underneath.
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(74) "lIsolator"
switch.)

(75) "Jacket” means a protective covering over the
insulation, core, or sheath of a cable.

(76) "Joint use" means simultaneous use by two or
more kinds of utilities.

(77) "Lightning arrester” means a device which has
the property of reducing the voltage of a surge applied to
its terminals, is capable of interrupting follow current if
present and restores itself to its original operating
conditions.

(78) "Lines:"

(a) "Communication lines" means the conductors and
their supporting or containing structures which are lo-
cated outside of buildings and are used for public or pri-
vate signal or communication service, and which operate
at not exceeding 400 volts to ground or 750 volts be-
tween any two points of the circuit, and the transmitted
power of which does not exceed 150 watts. When oper-
ating at less than 150 volts no limit is placed on the ca-
pacity of the system.

(See disconnecting or isolating

NorteE: Telephone, telegraph, railroad—signal, messenger—
call, clock, fire or police-alarm and other systems con-
forming with the above are included. Lines used for sig-
naling purposes, but not included under the above
definition, are considered as supply lines of the same
voltage and are to be so run. Exception is made under
certain conditions for communication circuits used in the
operation of supply lines.

(b) "Electrical supply lines" means those conductors
and their necessary supporting or containing structures
which are located entirely outside of buildings and are
used for transmitting a supply of electric energy.

NoTEe: Does not include open wiring on buildings, in
yards or similar locations where spans are less than
twenty feet, and all the precautions required for stations
or utilization equipment, as the case may be, are ob-
served. Railway signal lines of more than 400 volts to
ground are always supply lines within the meaning of
these rules; those of less than 400 volts may be consid-
ered as supply lines, if so run and operated throughout.

(79) "Low voltage protection” means the effect of a
device operative on the reduction or failure of voltage to
cause and maintain the interruption of power supply to
the equipment protected.

(80) "Low voltage release” means the effect of a de-
vice operative on the reduction or failure of voltage to
cause the interruption of power supply to the equipment,
but not preventing the reestablishment of the power
supply on return of voltage.

(81) "Maintenance" means the work done on any line
or any element of any line for the purpose of extending
its life (excepting the replacement of the supporting
poles or structures); includes the replacement, for any
reason, of crossarms, pins, insulators, wires, cables, mes-
sengers, etc., but does not contemplate the addition of
elements (excepting pole stubs and guy wires) which will
change the identity of the structure.
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(82) "Manhole" means an opening in an underground
system which workers or others may enter for the pur-
pose of installing cables, transformers, junction boxes,
and other devices, and for making connections and tests.

(83) "Manhole cover" means a removable lid which
closes the opening to a manhole or similar subsurface
enclosure.

(84) "Manhole grating” means a grid which provides
ventilation and a protective cover for a manhole opening.

(85) "Manual” means capable of being operated by
personal intervention.

(86) "Messenger” means stranded wire which gener-
ally is not a part of the conducting system, its primary
function being to support wires or cables of the conduct-
ing system; sometimes called "suspension strand."

(87) "Minor tracks" means railway tracks included in
the following list:

(a) Spurs less than two thousand feet long and not
exceeding two tracks in the same span.

(b) Branches on which no regular service is main-
tained or which are not operated during the winter
season.

(c) Narrow—gage tracks or other tracks on which
standard rolling stock cannot, for physical reasons, be
operated.

(d) Tracks used only temporarily for a period not ex-
ceeding one year.

(e) Tracks not operated as a public utility, such as in-
dustrial railways used in logging, mining, etc.

(88) "Multigrounded system" means a system in
which the neutral conductor is grounded at many places.

(89) "Objectionable flow of current” in grounding
conductors, means any measurable amount of current
flowing to earth which can be attributed to inadequately
or improperly installed metallic return to sources of
supply.

(90) "Open wire" means a conductor or pair of con-
ductors separately supported above the surface of the
ground.

(91) "Pad-mounted equipment" is a general term de-
scribing enclosed equipment, the exterior of which en-
closure is at ground potential, positioned on a surface-
mounted pad.

(92) "Panelboard” means a single panel, or a group of
panel units designed for assembly in the form of a single
panel, including buses and with or without switches
and/or automatic overcurrent—protective devices for the
control of light, heat, or power circuits of small individ-
ual as well as aggregate capacity; designed to be placed
in a cabinet or cut—out box placed in or against a wall or
partition, and accessible only from the front. (See defi-
nition of switchboard.)

(93) "Pole face” means that side of the pole on which
crossarms are attached, or which is so designated by the
utilities owning or operating the pole.

(94) "Prestressed concrete structures” means concrete
structures which include metal tendons that are ten-
sioned and anchored either before or after curing of the
concrete.

(95) "Pulling iron” means an anchor secured in the
wall, ceiling, or floor of a manhole or vault to attach
rigging used to pull cable.
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(96) "Pulling tension" is the longitudinal force exerted
on a cable during installation.

(97) "Qualified" means a person who is familiar with
the construction of, or operation of such lines and/or
equipment that concerns his position and who is fully
aware of the hazards connected therewith, or, one who
has passed a journeyman's examination for the particu-
lar branch of the electrical trades with which he may be
connected.

(98) "Raceway" means any channel for loosely hold-
ing wires or cables in interior work, which is designed
expressly and used solely for this purpose. Raceways
may be of metal, wood, or insulating material, and the
term includes wood and metal moldings consisting of a
backing and capping, and also metal ducts into which
wires are to be pulled.

(99) "Random separation” means installed with no
deliberate separation.

(100) "Racks, vertical (secondary racks)" for the pur-
pose of these rules shall include individual supports in
rack configuration used for the support of conductors of
0 to 750 volts.

(101) "Reconstruction” means replacement of any
portion of an existing installation by new equipment or
construction. Does not include ordinary maintenance
replacements.

(102) "Readily climbable” means having sufficient
handholds and footholds to permit an average person to
climb easily without using a ladder or other special
equipment.

(103) "Remotely operable (as applied to equipment)”
means capable of being operated from a position exter-
nal to the structure in which it is installed or from a
protected position within the structure.

(104) "Risers" means conductors which extend below
the ground line and are generally installed on the sur-
faces of poles.

(105) "Roadway" means the portion of highway, in-
cluding shoulders, for vehicular use. '

NorTE: A divided highway has two or more roadways.

(106) "Rural districts": All places not urban. This
may include thinly settled areas within the city limits.

(107) "Sag":

(a) The distance measured vertically from a conductor
to the straight line joining its two points of support. Un-
less otherwise stated in the rule, the sag referenced to is
the sag at the midpoint of the span.

(b) "Initial unloaded sag": The sag of a conductor
prior to the application of any external load.

(c) "Final sag": The sag of a conductor under speci-
fied conditions of loading and temperature applied, after
it has been subjected for an appreciable period to the
loading prescribed for the loading district in which it is
situated, or equivalent loading, and the loading removed.
Final sag shall include the effect of inelastic deformation
(creep).

(d) "Final unloaded sag": The sag of a conductor af-
ter it has been subjected for an appreciable period to the
loading prescribed for the loading district in which it is
situated, or equivalent loading, and the loading removed.
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Final unloaded sag shall include the effect of inelastic
deformation (creep).

(e) "Total sag": The distance measured vertically
from the conductor to the straight line joining .its two
points of support, under conditions of ice loading equiv-
alent to the total resultant loading for the district in
which it is located.

(f) "Maximum total sag": The total sag of the mid-
point of the straight line joining the two points of sup-
port of the conductor.

(g) "Apparent sag of a span”": The maximum distance
between the wire in a given span and the straight line
between the two points of support of the wire, measured
perpendicularly from the straight line.

(h) "Sag of a conductor at any point in a span”: The
distance measured vertically from the particular point in
the conductor to a straight line between its two points of
support.

(i) "Apparent sag at any point in the span": The dis-
tance, at the particular point in the span, between the
wire and the straight line between the two points of sup-
port of the wire, measured perpendicularly from the
straight line.

(108) "Service" means the conductors and equipment
for delivering electric energy from the secondary distri-
bution or street main, or other distribution feeder, or
from the transformer to the wiring system of the prem-
ises served.

(109) "Service drops" means the conductors strung
between a pole line and a building or structure.

(110) "Service drop" means the overhead conductors
between the electric supply or communication line and
the building or structure being served.

(111) "Shoulder" means the portion of the roadway
contiguous with the traveled way for accommodation of
stopped vehicles for emergency use and for lateral sup-
port of base and surface course.

(112) "Side—wall pressure” means the crushing force
exerted on a cable during installation.

(113) "Span length" means the horizontal distance
between two adjacent supporting points of a conductor.

(114) "Span wire" means a wire or cable used as an
auxiliary support for wires, cables, or other equipment.
As applied to trolley construction, it means a wire or
cable used to support laterally, or which is attached to
wires which support laterally, trolley contact conductors
and appurtenances in electrical contact therewith, in-
cluding wires commonly referred to as cross—span wires,
bracket-span wires, pull-offs, trolley strain guys, dead
ends, etc.

(115) "Splicing chamber."
"manhole."”)

(116) "Structure conflict" means a line is so situated
with respect to a second line that the overturning of the
first line will result in contact between its supporting
structures or conductors and the conductors of the sec-
ond line, assuming that no conductors are broken in ei-
ther line.

(117) "Supply equipment." (See electric supply
equipment.)

(118) "Supply station."” (See electric supply station.)

(See definition of
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(119) "Supporting structure" means the main sup-
porting unit (usually a pole or tower).

(120) "Susceptiveness” means the characteristics of a
communications circuit including its connected appara-
tus which determine the extent to which it is adversely
affected by inductive fields.

(121) "Switch" means a device for opening and clos-
ing or for changing the connection of a circuit. In these
rules, a switch will always be understood to be manually
operated, unless otherwise stated.

(122) "Switchboard" means a large single panel,
frame, or assembly of panels, on which are mounted (on
the face, or back, or both) switches, fuses, busses, and
usually instruments.

(123) "Tag" means accident prevention tag (DANGER
PEOPLE AT WORK, etc.) of a distinctive appearance used
for the purpose of personnel protection to indicate that
the operation of the device to which it is attached is
restricted.

(124) "Tension":

(a) "Final unloaded conductor tension” means the
longitudinal tension in a conductor after the conductor
has been stretched by the application for an appreciable
period, and subsequent release, of the loadings of ice and
wind and temperature decrease, assumed for the loading
district in which the conductor is strung (or equivalent
loading).

(b) "Initial conductor tension" means the longitudinal
tension of a conductor prior to the application of any
external load.

(125) "Termination.” (See "cable terminal.”)

(126) "Transformer vault” means an isolated inclos-
ure either above or below ground with fire-resistant
walls, ceiling, and floor, in which transformers and re-
lated equipment are installed, and which is not continu-
ously attended during operation.

(127) "Traveled way" means the portion of the road-
way for the movement of vehicles, exclusive of shoulders
and full-time parking lanes.

(128) "Underground network distribution system"
means an underground electrical installation fed from
multiple primary sources directly associated with area—
wide secondary network connected into a common grid.

(129) "Underground residential distribution system
(URD)" means an electrical installation normally fed
from a single primary source which may feed one or
more transformers with secondaries not connected to a
common grid.

(130) "Urban districts” means thickly settled areas
(whether in cities or suburbs) or where congested traffic
often occurs. A highway, even though in thinly settled
areas, on which the traffic is often very heavy, is consid-
ered as urban.

(131) "Utility" means an organization responsible for
the installation, operation or maintenance of electric
supply or communications systems.

(132) "Utility interactive system" means an electric
power production system which is operating in parallel
with and capable of delivering energy to a utility electric
supply system.

(133) "Utilization equipment” means equipment, de-
vices, and connected wiring which utilize electric energy
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for mechanical, chemical, heating, lighting, testing, or
similar purposes and are not a part of supply equipment,
supply lines, or communication lines.

(134) "Vault" means an enclosure above or below
ground which personnel may enter and is used for the
purpose of installing, operating, or maintaining equip-
ment or cable which need not be of a submersible
design.

(135) "Voltage" means the effect (rms) potential dif-
ference between any two conductors or between a con-
ductor and ground. Voltages are expressed in nominal
values unless otherwise indicated. The nominal voltage
of a system or circuit is the value assigned to a system or
circuit of a given voltage class for the purpose of conve-
nient designation. The operating voltage of the system
may vary above or below this value.

(136) "Voltage of an effectively grounded circuit”
means the highest nominal voltage available between
any conductor of the circuit and ground unless otherwise
indicated.

(137) "Wire gages" means the American Wire Gage
(AWG), otherwise known as Brown and Sharpe (B&S),
is the standard gage for copper, aluminum, and other
conductors, excepting steel, for which the Steel Wire
Gage (Stl. WG) is used throughout these rules.

(138) "Working space, lateral” means the space re-
served for working between conductor levels outside the

c]i;?g space, and to its right and left.

AMENDATORY SECTION (Amending § 2 (part),
filéd 3/23/60, effective 12/1/58)

WAC 296-44-013 PURPOSE AND SCOPE ((6F
RUEES)). (1) ((Purpose—Purposc—ofthese—rules—is—to
: rte—for-tt ¢ Worshi " i

]

L]

inalt-particulars not—specifred-in-theserutes:)) The con-
struction standards and requirements included in this
vertical chapter shall apply throughout the state wherev-
er construction, maintenance, operation, or use of elec-
trical lines and high voltage equipment takes place
within_the jurisdiction of the department of labor and
industries. Examples include, but are not limited to those
specified in WAC 296-44-016.

(2) Operations or conditions not specifically covered
by this chapter are subject to all the applicable stand-
ards contained in chapter 296-24 WAC, General safety
and health standards, chapter 296-62 WAC, General
occupational health standards, chapter 296-32 WAC,
Safety standards for telecommunications, chapter 296—
45 WAC, Electrical workers safety rules, and chapter
296-155 WAC, Safety standards for construction work.
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(3) If a provision of this chapter conflicts with a pro-
vision of the General safety and health standards chap-
ter 296-24 WAC or the General occupational health
standards chapter 296-62 WAC, the provision of this
chapter shall prevail.

(4) When a provision of this chapter conflicts with a
provision from any chapter of another vertical safety
standard applying to the employers' specific type of work
place, the provision of the vertical safety standard of
specific application shall prevail.

(5) These construction standards, however, are not in-
tended to circumvent the exposure levels or work stand-
ards provided for workers in the applicable sections of
the standards referenced above.

(6) The safety and health requirements of this chapter
do not imply that other safe work practices, procedures,
or methods should not be used where such methods,
procedures, or practices would tend to prevent accidents.
The provisions of this chapter do not relieve the employ-
er and employee of their respective duties to do whatever
is reasonable and practicable to avoid causing accidents.

(7) The department's standards and rules shall not be
applicable to those operations under the exclusive juris-
diction of the federal government.

(8) When the words "shall” or "must" are used in this
chapter, the requirement is compulsory. The words
"may" or "should,” as used in this chapter, identify rec-
ommendations or suggestions only.

Nl%/' SECTION

\/WAC 296-44-015 LINES CONSTRUCTED PRI-
OR TO THESE RULES. These rules shall not apply to
the use of existing electrical installations during their
lifetime provided they are maintained in good condition
and in accordance with the applicable safety factor re-
quirements and the rules in effect at the time they were
installed, and provided that reconstruction shall conform
to the rules as herein provided.

AMENMDATORY SECTION (Amending § 2 (part),
/23/60, effective 12/1/58)

AC 296-44-016 APPLICABILITY ((oF
RUEES—GENERATL)). These rules ((wilt)) apply to:

(1) All overhead electrical supply and communica-
tions lines and equipment located outside of buildings.

(2) Underground lines and equipment.

(3) Stations and substations.

(4) Radio installations.

(5) All other electrical installations which come under
the jurisdiction of the ((ctectricatutitity-mspectors-of-the
diviston—of—safety;)) department of labor and industries,
division of industrial safety and health.

(6) The installation and maintenance of electric utili-

zation gquipment.

NF){;ECTION

\/(VAC 296-44-017 REFERENCES. (1) ANSI
A12.1-1973, Safety Code for Floor and Wall Openings,
Railings, and Toeboards.’

(2) ANSI A14.1-1982, Safety Requirements for
Portable Wood Ladders.
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(3) ANSI A14.2-1982, Safety Requirements for
Portable Metal Ladders.

(4) ANSI A14.3-1982, Safety Requirements for
Fixed Ladders.

(5) ANSI A14.5-1982, Safety Requirements for
Portable Reinforced Plastic Ladders.

(6) ANSI A58.1-1972, Building Code Requirements
for Minimum Design Loads in Buildings and Other
Structures.

(7) ANSI A92.2-1979, Vehicle Mounted Elevating
and Rotating Aerial Devices.

(8) ANSI B15.1-1972, Safety Standard ‘for Mechani-
cal Power Transmission Apparatus.

(9) ANSI C29.1-1982, Test Methods for Electrical
Power Insulators.

(10) ANSI C29.2-1982, Wet—Process Porcelain and
Toughened Glass Insulators (Suspension Type).

(11) ANSI C29.3-1980, Wet—Process Porcelain Insu-
lators (Spool Type).

(12) ANSI C29.4-1977, Wet-Process Porcelain Insu-
lators (Strain Type).

(13) ANSI C29.5-1977, Wet-Process Porcelain Insu-
lators Low— and Medium—Voltage Pin Type. .

(14) ANSI C29.6-1977, Wet—-Process Porcelain Insu-
lators, High Voltage Pin Type.

(15) ANSI C29.7-1982, Wet-Process Porcelain Insu-
lators, High Voltage Line—Post Type.

(16) ANSI C84.1-1977, Voltage Ratings for Electric
Power Systems and Equipment (60Hz); (mcludes sup-
plement ANSI C84.1a 1980).

(17) ANSI C92.1-1982, Voltage Values for Preferred
Transient Insulation Levels.

(18) ANSI 05.1-1979, Specifications and Dimensions
for Wood Poles.

(19) ANSI Z53.1-1979, Safety Color Code for Mar-
king Physical Hazards.

(20) ANSI Z87.1-1979, Practice for Occupational
and Educational Eye and Face Protection.

(21) ANSI Z88.2-1980, Practices for Respiratory
Protection.

(22) ANSI Z789.1-1981, Safety Requirements for In-
dustrial Headwear.

(23) ANSI Z244.1-1982, Minimum Safety Require-
ments for Personnel Protection Lockout/Tagout of
Energy Sources.

(24) ANSI/ASTM D12079a, Specification for Rub-
ber Insulating Gloves.

(25) ANSI/ASTM D1050-30, Specnﬁcatlons for
Rubber Insulating Line Hose.

(26) ANSI/ASTM F496-80, Specifications for In—
Service Care of Insulating Gloves and Sleeves.

(27) ANSI/IEEE Std 100-1977, IEEE Standard
Dictionary of Electrical and Electronics Terms.

(28) ANSI/IEEE Std 268-1982, IEEE Standard
Metric Practice.

(29) ANSI/NFPA
Extinguisher.

(30) ANSI/NFPA 30-1981,
bustible Liquids Code.

(31) ANSI/NFPA 70-1981, National Electrical
Code.

10-1981, Portable Fire

Flammable and Com-
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(32) ANSI/NFPA 77-1977, Recommended Practice
on Static Electricity.

(33) ANSI/NFPA 85F-1982, Installation and Oper-
ation of Pulverized Fuel Systems.

(34) API RP500, Recommended Practice for Classifi-
cation of Areas for Electrical Installations in Petroleum
Refineries.’

(35) ASTM D178-81, Specification for Rubber Insu-
lating Matting.®

(36) ASTM D1048-81, Specification for Rubber In-
sulating Blankets.

(37) ASTM DI1049-81, Specification for Rubber In-
sulating Covers.

(38) ASTM DI1051-81, Specification for Rubber In-
sulating Sleeves.

(39) ASTM F478-81, Specifications for In-Service
Care of Insulating Line Hose and Covers.

(40) ASTM F479-81, Specifications for In-Service
Care of Insulating Blankets.

(41) 1EEE Std 80-1976, Guide for Safety in Substa-
tion Grounding.’

(42) NFPA 496-1982, Purged Enclosures for Electri-

call;/?;ipment in Hazardous Locations.?

N SECTION

\/WAC 296-44-023 GROUNDING METHODS
FOR ELECTRIC SUPPLY AND COMMUNICA-
TION FACILITIES.

NEWV SECTION

M(VAC 296-44-02301 PURPOSE. The purpose of
AC 296-44-02301 through 296-44-02349 is to pro-
vide practical methods of grounding, as one of the means
of safeguarding employees and the public from injury
that may be caused by electrical potential.

NEW SECTION

“/(VAC 296-44-02305 SCOPE. WAC 296-44-02301
rough 296-44-02349 covers methods of protective
grounding of supply and communication conductors and
equipment. The rules requiring grounding are in other
parts of this code.

These rules do not cover the grounded return of elec-
tric railways nor those lightning protection wires which
are normally independent of supply or communication
wires or equipment.

NEW SECTION

yWAC 296—44-02309 POINT OF CONNECTION
F GROUNDING CONDUCTOR. (1) Direct current
systems which are to be grounded:

(a) 750 volts and below. Connection shall be made
only at supply stations. In three—wire direct—current sys-
tems the connection shall be made to the neutral.

(b) Over 750 volts. Connection shall be made at both
the supply and load stations. The connection shall be
made to the neutral of the system. The ground or
grounding electrode may be external to or remotely lo-
cated from each of the stations.
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One of the two stations may have its ground connec-
tion made through surge arresters provided the other
station neutral is effectively grounded as described
above.

(2) Alternating current systems which are to be
grounded:

(a) 750 volts and below. The point of the grounding
connection on a wye—connected three-—phase four-wire
system, or on a single—phase three-wire system, shall be
the neutral conductor. On other one—, two—, or three—
phase systems with an associated lighting circuit or cir-
cuits, the point of grounding connection shall be on the
common circuit conductor associated with the lighting
circuits.

The point of grounding connection on three—phase
three-wire system, whether derived from a delta con-
nected or an ungrounded wye-connected transformer in-
stallation not used for lighting, may be any of the circuit
conductors, or it may be a separately derived neutral.

The grounding connections shall be made at the
source, and at the line side of all service equipment.

(b) Over 750 volts.

(i) Nonshielded (bare or covered conductors or insu-
lated nonshielded cables).

Grounding connection shall be made at the neutral of
the source. Additional connections may be made, if de-
sired, along the length of the neutral, where this is one
of the system conductors.

(ii) Shielded. N

(A) Surge-arrester cable-shielding interconnection.
Cable shielding grounds shall be bonded to surge arrest-
er grounds, where provided, at points where under-
ground cables are connected to overhead lines.

(B) Cable without insulating jacket. Connection shall
be made to the neutral of the source transformer and at
cable termination points.

(C) Cable with insulating jacket. Additional bonding
and connections between the cable insulation shielding
or sheaths and the system ground are recommended. In
multigrounded shielded cable systems, the shielding (in-
cluding sheath) shall be grounded at each cable joint
exposed to personnel contact. Where multigrounded
shielding cannot be used for electrolysis or sheath cur-
rent reasons, the shielding sheaths and splice enclosure
devices shall be insulated for the voltage which may ap-
pear on them during normal operation.

Bonding transformers or reactors may be substituted
for direct ground connection at one end of the cable.

(I) Separate grounding conductor. If a separate
grounding conductor is used as an adjunct to a cable run
underground, it shall be connected at the source trans-
former and at cable accessories where these are to be
grounded.

(II) Separate grounding conductor location. This
grounding conductor shall be located in the same direct
burial or duct bank run (or the same duct if this is of
magnetic material) as the circuit conductors.

Note: The grounding conductor for a circuit which is
installed in a magnetic duct need not be in the same
duct if the duct containing the circuit is bonded to the
separate grounding conductor at both ends.
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(3) Messenger wires and guys.

(a) Messenger wires. Messenger wires required to be
grounded shall be connected to grounding conductors at
poles or structures at maximum intervals as listed below:

(i) Where messenger wires are adequate for system
grounding conductors (WAC 296-44-02315 (3)(a), (b),
and (e)) four connections in each mile.

(ii) Where messenger wires are not adequate for sys-
tem grounding conductors, eight connections per mile,
exclusive of service grounds.

(b) Guys. Guys which are required to be grounded
shall be connected to:

(i) Grounded steel structures or to an effective ground
connection on wood poles.

(ii) A line conductor which has at least four ground
connections in each mile of line in addition to the ground
connections at individual services.

(4) Current in grounding conductor. Ground connec-
tion points shall be so arranged that under normal cir-
cumstances there will be no objectionable flow of current
over the grounding conductor. If an objectionable flow of
current occurs over a grounding conductor due to the
use of multiple grounds, one or more of the following
should be used:

(a) Abandon one or more grounds.

(b) Change location of grounds.

(c) Interrupt the continuity of the conductor between
ground connections.

(d) Subject to the approval of the administrative au-
thority take other effective means to limit the current.
The system ground of the source transformer shall not
be removed.

The temporary currents set up under abnormal condi-
tions while the grounding conductors are performing
their intended protective functions are not considered
objectionable. The conductor shall have the capability of
conducting anticipated fault current without thermal
overloading or excessive voltage buildup. Refer to WAC
296-44-02315(3).

(5) Fences. Fences, where required to be grounded by
other parts of this code, shall be grounded at or near the
location of a supply line or lines crossing them, and ad-
ditionally, at distances not exceeding one hundred fifty
feet on either side. Fences shall also be grounded at each
side of a gate or other opening in the fence. Any gate or
other opening shall also be bonded across by a buried
bonding jumper. A gate shall be metallically connected
or bonded to the grounding conductor, jumper, or fence.
Separate barbed wire strands above fencing, on noncon-
ducting posts, shall be bonded to metallic fencing or
grounding conductors at the grounding points.

Where required to be grounded, fences shall be bond-
grounding system of the enclosed equipment or

NEW SECTION

VWAC 296-44-02315 GROUNDING CONDUC-
TOR AND MEANS OF CONNECTION. (1) Compo-
sition of grounding conductors. In all cases the
grounding conductor shall be made of copper or other

(117]

WSR 86-16-007

metals or combinations of metals which will not corrode
excessively during the expected service life under the ex-
isting conditions and, if practical, shall be without joint
or splice. If joints are unavoidable, they shall be so made
and maintained as to not materially increase the resis-
tance of the grounding conductor and shall have appro-
priate mechanical and corrosion resistant characteristics.
For surge arresters and ground detectors, the grounding
conductor or conductors shall be as short, straight, and
free from sharp bends as practical. The structural metal
frame of a building or structure may serve as a ground-
ing conductor to an acceptable grounding electrode.

In no case shall a circuit-opening device be inserted in
the grounding conductor or connection except where its
operation will result in the automatic disconnection from
all sources of energy of the circuit leads connected to the
equipment so grounded.

Note: Temporary disconnection of grounding conduct-
ors for testing purposes, under competent supervision,
shall be permitted.

(2) Connection of grounding conductors. Connection
of the grounding conductor shall be made by a means
matching the characteristics of both the grounded and
grounding conductors, and suitable for the environmen-
tal exposure. These means include brazing, welding, me-
chanical and compression connections, ground clamps,
and ground straps. Soldering is acceptable only in con-
junction with lead sheaths.

(3) Ampacity and strength. The "short time ampaci-
ty" of a bare grounding conductor is that current which
the conductor can carry for the time during which the
current flows without melting or separating under the
applied tensions. If a grounding conductor is insulated,
its short time ampacity is the current which it can carry
for the applicable time without damaging the insulation.
Where grounding conductors at one location are paral-
leled, the increased total current capacity may be
considered.

(a) System grounding conductors for single-grounded
systems. The system grounding conductor or conductors
for a system with single system grounding electrode or
set of electrodes, exclusive of grounds at individual ser-
vices, shall have a short time ampacity adequate for the
fault current which can flow in the grounding conductor
or conductors for the operating time of the system pro-
tective device. If this value cannot be readily deter-
mined, continuous ampacity of the grounding conductor
or conductors shall be not less than the full load contin-
uous current of the system supply transformer or other
source of supply.

(b) System grounding conductors for multigrounded
alternating current systems. The system grounding con-
ductors for an alternating current system with grounds
at more than one location exclusive of grounds at indi-
vidual services shall have continuous total ampacities at
each location of not less than one—fifth that of the con-
ductors to which they are attached. (See also subsection
(3)(h) of this section.)

(c) Grounding conductors for instrument transform-
ers. The grounding conductor for instrument cases and
secondary circuits of instrument transformers shall not
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be smaller than AWG No. 12 copper or have equivalent
ampacity.

(d) Grounding conductors for primary surge arresters.
The grounding conductor or conductors shall have ade-
quate short time ampacity under conditions of excess
current caused by or following a surge. Individual ar-
rester grounding conductors shall be no smaller than
AWG No. 6 copper or AWG No. 4 aluminum.

NOTE: Arrester grounding conductors may be copper—
clad or aluminum-—clad steel wire having not less than
thirty percent of the conductivity of solid copper or alu-
minum wire of the same diameter.

Where flexibility of the grounding conductor, such as
adjacent to the base of the arrester, is vital to its proper
operation, a suitably flexible conductor shall be
employed.

(e) Grounding conductors for equipment, messenger
wires, and guys.

(i) Conductors. The grounding conductors for equip-
ment, raceways, cable, messenger wires, guys, sheaths,
and other metal enclosures for wires shall have short
time ampacities adequate for the available fault current
and operating time of the system fault protective device.
If no overcurrent or fault protection is provided, the
ampacity of the grounding conductor shall be deter-
mined by the design and operating conditions of the cir-
cuit, but shall not be less than that of AWG No. 8
copper. Where the adequacy and continuity of the con-
ductor enclosures and their attachment to the equipment
enclosures is assured, this path can constitute the equip-
ment grounding conductor.

(ii) Connections. Connection of the grounding con-
ductor shall be to a suitable lug, terminal, or device not
disturbed in normal inspection, maintenance, or
operation.

(f) Fences. The grounding conductor for fences re-
quired to be grounded by other parts of this code shall
be any of those meeting the requirements of subsection
(3)(h) of this section or shall be steel wire not smaller
than No. 5 steel wire gauge. It shall be connected to the
fence posts with connecting means suitable for the ma-
terial when the posts are of conducting material. If the
posts are of nonconducting material, suitable bonding
connections shall be made to the fence mesh strands and
the barbed wire strands at each grounding conductor
point.

(g) Bonding of equipment frames and enclosures.
Where required, a low impedance metallic path shall be
provided for the passage of possible conductor or equip-
ment, or both, fault current back to the grounded termi-
nal of the supply, where the supply is local. Where the
supply is remote, the metallic path shall interconnect the
equipment frames and enclosures with all other
nonenergized conducting components within reach and
shall additionally be connected to ground as outlined in
subsection (3)(h) of this section. Short—time ampacities
of bonding conductors shall be adequate for the duty
involved.

(h) Ampacity limit. No grounding conductor need
have greater ampacity than either:
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(i) The phase conductors which would supply the
ground fault current, or

(i1) The maximum current which can flow through it
to the ground electrode or electrodes to which it is at-
tached. For a single grounding conductor and connected
electrode or electrodes, this would be the supply voltage
divided by the electrode resistance (approximately).

(i) Strength. All grounding conductors shall have me-
chanical strength suitable for the conditions to which
they may reasonably be subjected.

Further, unguarded grounding conductors shall have a
tensile strength not less than that of AWG No. 8
softdrawn copper, except as noted in subsection (3)(c) of
this section.

(4) Guarding and protection.

(a) The grounding conductors for single grounded
systems and those exposed to mechanical damage shall
be guarded. However, grounding conductors need not be
guarded where not readily accessible to the public nor
where grounding multigrounded circuits or equipment.

(b) Where guarding is required, grounding conductors
shall be protected by guards suitable for the exposure to
which they may reasonably be subjected. The guards
should extend for not less than 8 feet above the ground
or platform from which the grounding conductors are
accessible to the public.

(c) Where guarding is not required, grounds shall be
protected by being substantially attached closely to the
surface of the pole or other structure in areas of expo-
sure to mechanical damage and, where practical, on the
portion of the structure having least exposure.

(d) Guards used for grounding conductors of lightning
protection equipment shall be of nonmagnetic materials
if the guard completely encloses the grounding conduc-
tor or is not bonded at both ends to the grounding
conductor. :

(5) Underground.

(a) Grounding conductors laid directly underground
shall be laid slack or shall be of sufficient strength to
prevent being readily broken by earth movement or set-
tling normal at the particular location.

(b) Direct-buried uninsulated joints or splices in
grounding conductors should be welded, brazed, or of
the compression type to minimize the possibility of loos-
ening or corrosion. The number of joints or splices
should be the minimum practical.

(c) Grounding cable insulation shielding systems shall
be interconnected with all other accessible grounded
power supply equipment in manholes, handholes, and
vaults.

NoTE: Where cathodic protection or shield cross—bond-
ing is involved, interconnection may be omitted.

(d) Looped magnetic elements such as structural steel,
piping, reinforcing bars, etc., should not separate
grounding conductors from the phase conductors of cir-
cuits they serve.

(e) Metals used for grounding, in direct contact with
earth, concrete, or masonry, shall have been proven suit-
able for such exposure.

NoTE 1: Under present technology, aluminum has not
generally been proven suitable for such use.



Washington State Register, Issue 86-16

NotE 2: Metals of different galvanic potentials which
are electrically interconnected may require protection
against galvanic corrosion.

(f) Sheath transposition connections (cross—bonding).

(i) Where cable insulating shields or sheaths, which
are normally connected to ground, are insulated from
ground to minimize shield circulating currents, they
shall be insulated from personnel contact at accessible
locations. Transposition connections and bonding jump-
ers shall be insulated for nominal 600 volt service, unless
the normal shielding voltage exceeds this level, in which
case the insulation shall be ample for the working volt-
age to ground.

(ii) Bonding jumpers and connecting means shall be
sized and selected to carry the available fault current
without damaging jumper insulation or sheath
connections.

(6) Common grounding conductor for circuits, metal
raceways, and equipment. Where the ampacity of a sup-
ply system grounding conductor is also adequate for
equipment grounding requirements, this conductor may
be used for the combined purpose. Equipment referred
to includes the frames and enclosures of supply system
control apd auxiliary components, conductor raceways,
cable shields, and other enclosures.

NEW SECTION

T«’AC 296-44-02319 GROUNDING ELEC-
TRODES. The grounding electrode shall be permanent
and adequate for the electrical system involved. A com-
mon electrode or electrode system shall be employed for
grounding the electrical system and the conductor en-
closures and equipment served by that system. This may
be accomplished by interconnecting these elements at
the "point of connection of grounding conductor,” WAC
296-44-02309.

Grounding electrodes shall be one of the following:

(1) Existing electrodes. Existing electrodes consist of
conducting items installed for purposes other than
grounding:

(a) Metallic water piping system. Extensive metallic
underground cold water piping systems may be used as
grounding electrodes.

NotEe: Such systems normally have very low resistance
to earth and have been extensively used in the past. They
are the preferred electrode type where they are readily
accessible. '

NotEe: Water systems with nonmetallic noncurrent—car-
rying pipe or insulating joints are not suitable for use as
grounding electrodes.

(b) Local systems. Isolated buried metallic cold water
piping connecting to wells having sufficiently low mea-
sured resistance to earth may be used as grounding
electrodes.

NoTE: Care should be exercised to insure that all parts
that might become disconnected are effectively bonded
together.
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(c) Steel reinforcing bars in concrete foundations and
footings. The reinforcing bar system of a concrete foun-
dation or footing which is not insulated from direct con-
tact with earth, and which extends at least three feet
below grade, constitutes an effective and acceptable type
of grounding electrode. Where steel supported on this
foundation is to be used as a grounding conductor (tow-
er, structure, etc.), it shall be interconnected by bonding
between anchor bolts and reinforcing bars or by cable
from the reinforcing bars to the structure above the
concrete.

The normally applied steel ties are considered to pro-
vide adequate bonding between bars of the reinforcing
cage.

NoTe: Where reinforcing bars in concrete are not suit-
ably connected to a metal structure above the concrete,
and the latter structure is subjected to grounding dis-
charge currents (even connected to another electrode),
there is likelihood of damage to the intervening concrete
from ground-seeking current passing through the semi-
conducting concrete.

(2) Made electrodes.

(a) General. Where made electrodes are used, they
shall as far as practical penetrate into permanent mois-
ture level and below the frostline. Made electrodes shall
be of metal or combinations of metals which do not cor-
rode excessively under the existing conditions for the ex-
pected service life.

All outer surfaces of made electrodes shall be conduc-
tive, that is, not having paint, enamel, or other insulating
type covering.

(b) Driven rods. Driven rods may be sectional; the to-
tal length shall not be less than eight feet. Driven depth
shall be eight feet minimum. The upper end shall be
flush with or below the ground level unless suitably pro-
tected. Longer rods or multiple rods may be used to re-
duce the ground resistance. Spacing between multiple
rods should not be less than six feet.

Note: Where rock bottom is encountered, driven depth
may be less than eight feet or other types of electrode
employed.

Iron or steel rods shall have minimum cross—sectional
dimension of five—eighths inch. Copper—clad, stainless
steel, or stainless steel—lad rods shall have a minimum
cross—sectional dimension of one-half inch.

(c) Buried wire, strips, or plates. In areas of high soil
resistivity or shallow bedrock, or where lower resistance
is required than attainable with driven rods, one or more
of the following electrodes may be more useful:

(i) Wire. Bare wires 0.162 inch in diameter or larger,
conforming to WAC 296-44-02315 (5)(e), buried in
earth at a depth not less than eighteen inches and not
less than one hundred feet total in length, laid approxi-
mately straight, constitutes an acceptable made elec-
trode. (This is frequently designated a "counterpoise.")
The wire may be in a single length, or may be several
lengths connected at ends or at some point away from
the ends. The wire may take the form of a network with
many parallel wires spaced in two—dimensional array,
referred to as a grid.
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NoTE 1: Where rock bottom is encountered, burial depth
may be less than eighteen inches.

Norte 2: Other lengths or configurations may be used if
their suitability is supported by a qualified engineering
study.

(ii) Strips. Strips of metal not less than ten feet in to-
tal length and with total (two sides) surface not less than
five square feet buried in soil at a depth not less than
eighteen inches constitute an acceptable made electrode.
Ferrous metal electrodes shall be not less than one-
fourth inch in thickness and nonferrous metal electrodes
not less than 0.06 inches.

Norte: Strip electrodes are frequently useful in rocky ar-
eas where only irregularly shaped pits are practical to
excavate.

(iii) Plates or sheets. Metal plates or sheets having not
less than two square feet of surface exposed to the soil,
and at a depth of not less than five feet, constitute an
acceptable made electrode. Ferrous metal electrodes
shall be not less than one-fourth inch in thickness and
nonferrous metal electrodes not less than 0.06 inches.

(d) Pole butt plates and wire wraps.

(i) General. In areas of very low soil resistivity there
are two constructions, described in specifications (ii) and
(iii) below, which may provide effective grounding elec-
trode functions although they are inadequate in most
other locations. Where these have been proven to have
adequately low earth resistance by the application of
WAC 296-44-02329, two such electrodes may be
counted as one made electrode and ground for applica-
tion of WAC 296-44-02309 (3)(a), (3)(b)(ii), 296-44-
02335(3) and 296-44-02329(3); however, these types
shall not be the sole grounding electrode at transformer
locations.

(ii) Pole butt plates. Subject to the limitations of
WAC 296-44-02319 (2)(d), a pole butt plate on the
base of a wooden pole, possibly folded up around the
base of the pole butt, may be considered an acceptable
electrode in locations where the limitations of WAC
296—44-02329 are met. The plates shall be not less than
one-fourth inch thick if of ferrous metal and not less
than 0.06 inch thick if of nonferrous metal. Further, the
minimum plate area exposed to the soil shall be 0.5
square feet.

(iii) Wire wrap. Subject to the limitations of WAC
296-44-02319 (2)(a), made electrodes may be wire at-
tached to the pole previous to the setting of the pole. The
wire shall be of copper or other metals which will not
corrode excessively under the existing conditions and
shall have a continuous bare or exposed length below
ground level of not less than twelve feet, shall extend to
the bottom of the pole, and shall not be smaller than
AWG No. 6.

(e) Concentric neutral cable. Systems employing ex-
tensive (one hundred feet minimum length) buried bare
concentric neutral cable in contact with the earth may
employ the concentric neutral as a grounding electrode.
The concentric neutral may be covered with a semi-
conducting jacket which has a radial resistivity not ex-
ceeding one hundred meter ohms and which will remain
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essentially stable in service. The radial resistivity of the
jacket material is that value calculated from measure-
ments on a unit length of cable, of the resistance be-
tween the concentric neutral and a surrounding
conducting medium. Radial resistivity equals resistance
of unit length times the surface area of jacket divided by
the average thickness of the jacket over the neutral con-
ductors. All dimensions are to be expressed in meters.

(f) Concrete—encased electrodes. A metallic wire, rod,
or structural shape, meeting WAC 296-44-02315 (5)(e)
and encased in concrete which is not insulated from di-
rect contact with earth shall constitute an acceptable
ground electrode. The concrete depth below grade shall .
be not less than one foot, and a depth of two and one-
half feet is recommended. Wire shall be no smaller than
AWG No. 4 if copper, or three—eighths inch diameter if
steel. It shall be not less than twenty feet long, and shall
remain entirely within the concrete except for the exter-
nal connection. The conductor should be run as straight
as practical.

The metal elements may be composed of a number of
shorter lengths arrayed within the concrete and connect-
ed together (for example, the reinforcing system in a
structural footing).

NotEe: Other wire length or configurations may be used
if their suitability is supported by a qualified engineering
study. .

NoTtEe 1: The lowest resistance per unit wire length will
result from a straight wire installation.

NoTE 2: The outline of the concrete need not be regular,
but may conform to an irregular or rocky excavation.

Note 3: Concrete encased electrodes are frequently
more practical or effective than driven rods or strips or
plates Buried directly in earth.

NE)/ZECTION

\/(VAC 296-44-02323 METHOD OF CONNEC-
TION TO ELECTRODE. (1) Ground connections. The
ground connections shall be as accessible as practical
and shall be made to the electrode by methods providing
the required permanence and ampacity, such as:

(a) A permanently effective clamp, fitting, braze, or
weld. :

(b) A bronze plug which has been tightly screwed into
the electrode.

(c) For steel—framed structures employing a concrete—
encased reinforcing bar electrode, a steel rod similar to
the reinforcing bar shall be used to join, by welding, a
main vertical reinforcing bar to an anchor bolt. The bolt
shall be substantially and permanently connected to the
baseplate of the steel column supported on that footing.
The electrical system may then be connected (for
grounding) to the building frame by welding or by a
bronze bolt tapped into a structural member of that
frame.

(d) For nonsteel frame structures employing a con-
crete-encased rod or wire electrode, an insulated copper
conductor of size meeting the requirements of WAC
296—44-02315(3) (except not smaller than AWG No. 4)
shall be connected to the steel rod or wire using a cable
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clamp suitable for steel cable. This clamp and all the
bared portion of the copper conductor including ends of
exposed strands within the concrete shall be completely
covered with mastic or sealing compound before concrete
is poured to minimize the possibility of galvanic corro-
sion. The copper conductor end shall be brought to or
out of the concrete surface at the required location for
connection to the electrical system. If the copper wire is
carried beyond the surface of the concrete, it shall be no
smaller than AWG No. 2.

Alternatively, the copper wire may be brought out of
the concrete at the bottom of the hole and carried exter-
nal to the concrete for surface connection.

(2) Point of connection to piping systems.

(a) The point of connection of a grounding conductor
to a metallic water piping system shall be as near as is
practical to the water—service entrance to the building or
near the equipment to be grounded and shall be accessi-
ble. If a water meter is between the point of connection
and the underground water pipe, the metallic water pip-
ing system shall be made electrically continuous by
bonding together all parts between the connection and
the pipe entrance which may become disconnected, such
as meters and service unions.

(b) Made grounds or grounded structures should be
separated by ten feet or more from pipelines used for the
transmission of flammable liquids or gases operating at
high pressure (one hundred fifty pounds per square inch
or greater) unless they are electrically interconnected
and cathodically protected as a single unit. Grounds
within ten feet of such pipelines should be avoided or
shall be coordinated so that hazardous alternating cur-
rent conditions will not exist and cathodic protection of
the pipeline will not be nullified.

(3) Contact surfaces. If any coating of nonconducting
material, such as enamel, rust, or scale, is present on
electrode contact surfaces, at the point of connection,
such a coating shall be thoroughly removed where re-
quired to obtain the requisite good connection. Special
fittings so designed as to make such removal of noncon-

ducting £oatings unneccessary may also be used.
a

NE ECTION

WAC 296-44-02329 GROUND RESISTANCE.
Requirements. The grounding electrode system may
consist of one or more interconnected electrodes. 1t shall
have a resistance to ground low enough to minimize
hazards to personnel and to permit prompt operatlon of
circuit protective devices.

(1) Supply stations. Where very high voltages and
currents are involved, such as in large substations, ex-
tensive grounding grid systems of multiple buried wires
and rods and other protective means may be required.

Note: It is recommended that the combination of maxi-
mum local ground fault current and impedance of the
grounding system not exceed values which will limit ex-
posure potentials to the following;:

/WAC 296-44-02335
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resistivity of the soil near the surface in
ohm—meters (divide the ohm—centimeter
value by one hundred to obtain this)
time of exposure in seconds (clearing
time of system overcurrent equipment)
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Etouch
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(2) Single grounded (unigrounded or delta) systems.
Individual made electrodes shall, where practical, have a
resistance to ground not exceeding twenty—five ohms. If
a single electrode resistance exceeds twenty—five ohms,
two electrodes connected in parallel shall be used.

(3) Multiple grounded systems. The neutral, which
shall be of sufficient size and ampacity for the duty in-
volved, shall be connected to made electrodes at each
transformer location and at a sufficient number of addi-
tional points to total not less than four grounds in each
mile of line, not including grounds at individual services.

NoTE: Multiple grounding systems extending over a
substantial distance are more dependent on the multi-
plicity of grounding electrodes than on the resistance to
ground of any individual electrode. Therefore, no specif-
ic values are imposed for the resistance of individual

electrpdes.
N% SECTION

SEPARATION OF
GROUNDING CONDUCTORS. (1) Except as per-
mitted in subsection (2) of this section grounding con-
ductors from equipment and circuits of each of the
following classes shall be run separately to the grounding
electrode for each of the following classes:

(a) Surge arresters of circuits over 750 volts, and
frames of any equipment operating at over 750 volts.

(b) Lighting and power circuits under 750 volts.

(c) Lightning rods, unless attached to a grounded
metal supporting structure.

Alternatively, the grounding conductors shall be run
separately to a sufficiently heavy ground bus or system
ground cable which is well connected to ground at more
than one place.

(2) The grounding conductors of either of the equip-
ment classes detailed in subsection(1)(a) and (b) of this
section may be interconnected utilizing a single ground-
ing conductor, provided:
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(a) There is a direct earth grounding connection at
each arrester location.

(b) The secondary neutral is common with, or con-
nected to, a primary neutral meeting the grounding re-
quirements of subsection (3) of this section.

(3) Primary and secondary circuits utilizing a single
conductor as a common neutral shall have at least four
ground connections on such conductor in each mile of
line, exclusive of ground connections at customers' serv-
ice equipment.

(4) Ungrounded or single grounded systems and mul-
tiple grounded systems.

(a) Ungrounded or single grounded systems. Where
the secondary neutral is not interconnected with the pri-
mary surge arrester grounding conductor as in subsec-
tion (2) of this section, interconnection may be made
through a spark gap or device which performs an equiv-
alent function. The gap or device shall have a 60 Hz
breakdown voltage of at least twice the primary circuit
voltage but not necessarily more than 10kV. At least one
other grounding connection on the secondary neutral
shall be provided with its grounding electrode located at
a distance of not less than twenty feet from the surge
arrester grounding electrode in addition to customers’
grounds at each service entrance.

(b) Multiple grounded systems. On multiple grounded
systems the primary and secondary neutrals should be
interconnected according to subsection (2) of this sec-
tion. However, where it is necessary to separate the
neutrals, interconnection of the neutrals shall be made
through a spark gap or a device which performs an
equivalent function. The gap or device shall have a 60
Hz breakdown voltage not exceeding 3 kV. At least one
other grounding connection on the secondary neutral
shall be provided with its grounding electrode located at
a distance not iess than six feet from the primary neutral
and surge arrester grounding electrode in addition to the
customers' grounds at each service entrance. Since a
different potential can exist where primary and second-
ary neutrals are not directly interconnected, the second-
ary grounding conductor shall be insulated for 600 V.

(5) Where separate electrodes are used for system
isolation, separate grounding conductors shall be used.
Where multiple electrodes are used to reduce grounding
resistance, they may be bonded together and connected
to a single grounding conductor.

(6) Made electrodes used for grounding surge arrest-
ers of ungrounded supply systems operated at potentials
exceeding 15 kilovolts phase to phase should be located
at least twenty feet from buried communications cables.
Where lines with lesser separations are to be construct-
ed, reasonable advance notice shotld be given to the
owners or operators of the affected systems.

NEA’ SECTION

}fVAC 296-44-02349 GROUNDING METHODS
FOR TELEPHONE AND OTHER COMMUNICA-
TION APPARATUS ON CIRCUITS EXPOSED TO
SUPPLY LINES OR LIGHTNING. Protectors and,
where ‘required, exposed noncurrent—carrying metal
parts located in central offices or outside installations
shall be grounded in the following manner:
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(1) Electrode. The grounding conductor shall be con-
nected to an acceptable grounding electrode as described
in WAC 296-44-02319, with the following additions
and exception:

(a) Connection may be made to the metallic supply,
service conduit, service—equipment enclosure, or ground-
ing electrode conductor where the grounded conductor of
the supply service is connected to an acceptable water
pipe electrode at the building.

(b) Where the grounding means in WAC 296-44-

02319 (1)(a) and this section are not available, the
grounding conductor shall be connected to the metallic
supply service conduit, service—equipment enclosure,
grounding electrode conductor, or grounding electrode of
the supply service of a multigrounded neutral power
supply.
NOTE: A variance to WAC 296-44-02319 (2)(b) is al-
lowed for this application. Iron or steel rods may have a
minimum cross—sectional dimension of one-half inch
and a length of five feet. The driven depth shall be five
feet subject to the exception of WAC 296-44-02319
(2){b).

(2) Electrode connection. The grounding conductor
shall preferably be made of copper (or other material
which will not corrode excessively under the prevailing
conditions of use) and shall be not less than AWG No.
14 (0.064 inch) in size. The grounding conductor shall
be attached to the electrode by means of a bolted clamp
or other suitable methods.

(3) Bonding of electrodes. A bond not smaller than
AWG No. 6 (0.162 inch) copper or equivalent shall be
placed between the communication grounding electrode
and the supply system neutral grounding electrode where
separate electrodes are used in or on the same building
or sfructure.

NEW SECTION
v

WAC 296-44-035 RULES FOR THE INSTAL-
LATION AND MAINTENANCE OF ELECTRIC
SUPPLY STATIONS AND EQUIPMENT.

N SECTION

\MWAC 296-44-03505 PURPOSE. The purpose of
WAC 296-44-03505 through 296-44-13431 is the
practical safeguarding of persons during the installation,
operation, or maintenance of electric supply stations and
their associated equipment.

NE% SECTION

\"AC 296-44-03509 SCOPE. WAC 296-44-03505
through 296-44-13431 covers the electric supply con-
ductors and equipment, along with the associated struc-
tural arrangements in electric supply stations, which are
accessible only to qualified personnel. It also covers the
conductors and equipment employed primarily for the
utilization of electric power when such conductors and
equipment are used by the utility in the exercise of its
function as a utility.
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NEW/{;E{TION

WAC 296-44-041 PROTECTIVE ARRANGE-
MEN:?N ELECTRIC SUPPLY STATIONS.

NEWAECTION

\)ﬁIAC 296-44-04105 GENERAL REQUIRE-
MENTS. (1) Enclosure of equipment. Rooms and spac-
es in which electric supply conductors or equipment are
installed shall be so arranged with fences, screens, parti-
tions or walls as to minimize the possibility of entrance
of unauthorized persons or interference by them with
equipment inside. Entrances not under observation of an
authorized attendant shall be kept locked.

Warning signs shall be displayed at entrances.

Metal fences when used to enclose electric supply sta-
tions having energized electrical conductors or equip-
ment shall have a minimum height of eight feet overall
and shall be grounded in accordance with WAC 296—
44-023.

The requirements for fence height may be satisfied
with any one of the following:

(a) Fence fabric, eight feet or more in height.

(b) A combination of seven feet or more of fence fab-
ric and a one foot extension utilizing three or more
strands of barbed wire.

(c) Other types of construction, such as nonmetallic
material, which present equivalent barriers to climbing
or other unauthorized entry. ’

(2) Rooms and spaces. All rooms and spaces in which
electric supply equipment is installed shall comply with
the following requirements.

(a) Construction. They shall be as much as practical
noncombustible.

(b) Use. They should be as much as practical free
from combustible materials, dust, and fumes and shall
not be used for manufacturing or for storage, except for
minor parts essential to the maintenance of the installed
equipment. (For battery areas, sece WAC 296-44-074,
for auxiliary equipment in classified locations, see WAC
296-44-05137.)

(c) Ventilation. There should be sufficient ventilation
to maintain operating temperatures within ratings, ar-
ranged to minimize accumulation of airborne contami-
nants under any operating conditions.

(d) Moisture and weather. They should be dry. In
outdoor stations or stations in wet tunnels, subways or
other moist or high humidity locations, the equipment
shall be suitably designed to withstand the prevailing at-
mospheric conditions.

(3) Electric equipment. To minimize movement, all
stationary equipment shall be supported and secured in
place in a manner consistent with its conditions of
service.

NoTE: In areas of limited seismic activity, some equip-
ment such as transformers may be considered as secured
in place by their own weight; equipment which tends to
move during operation, such as circuit breakers and ro-
tating equipment, are considered to require appropriate
additional measures.
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NEWSECTION

AC 296-44-04109 ILLUMINATION. (1) Un-
der normal conditions. Rooms and spaces shall have
means for artificial illumination. The illumination levels
listed in Table 041—1 are the minimum footcandles for
safety to be maintained on the task.

(2) Emergency lighting.

(a) A separate emergency source of illumination with
automatic initiation, from an independent generator,
storage battery or other suitable source, shall be provid-
ed in every attended station.

(b) Emergency lighting of three footcandles shall be
provided in exit paths from all areas of attended sta-
tions. Consideration must be given to the type of service
to be rendered whether of short time or long duration.
The minimum duration shall be one and one-half hours.
It is recommended that emergency circuit wiring shall
be kept independent of all other wiring and equipment.

(3) Fixtures. Arrangements for permanent fixtures
and plug receptacles shall be such that portable cords
need not be brought into dangerous proximity to live or
moving parts. All lighting shall be controlled and ser-
viced from safely accessible locations.

(4) Attachment plugs and receptacles for general use.
Portable conductors shall be attached to fixed wiring
only through separable attachment plugs which will dis-
connect all poles by one operation. Receptacles installed
on two or three wire single phase, ac branch circuits
shall be of the grounding type. Receptacles connected to
circuits having different voltages, frequencies or types of
current (ac or dc) on the same premises shall be of such
design that attachment plugs used on such circuits are
not interchangeable.

(5) Receptacles in damp or wet locations. All 120 V
ac permanent receptacles shall either be provided with
ground fault interrupter (GFI) protection, or be on a
grounded circuit which is tested at such intervals as ex-
perience has shown to be necessary.

Table 0411 Illumination Levels

Minimum
Location Footcandles
Central station
Air conditioning equipment, air preheater
and fan floor, ash sluicing 5

Auxiliaries, battery areas, boiler feed pumps,

tanks, compressors, gage area 10
Boiler platforms 5
Burner platforms 10
Cable room, circulator, or pump bay 5
Chemical laboratory 25
Coal conveyor, crusher, feeder, scale areas,

pulverizer, fan area, transfer tower 5
Condensers, deaerator floor, evaporator floor,

heater floors 5

Control rooms v
Vertical face of switchboards
Simples or section of duplex operator:

Type A—Large centralized control
room 66 inches above floor

25
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Table 0411 [lumination Levels

Minimum
Location Footcandles
Type B—Ordinary control room 15

66 inches above floor
Section of duplex facing away from operator 15

Bench boards (horizontal level) 25

Area inside duplex switchboards 5
Rear of all switchboard panels (vertical) 5
Dispatch boards

Horizontal plane (desk level) 25

Vertical face of board (48 inches) above
floor, facing operator:

System load dispatch room 25

Secondary dispatch room 15
Hydrogen and carbon dioxide manifold area 10
Precipitators 5
Screen house 10
Soot or slag blower platform 5
Steam headers and throttles 5
Switchgear, power 10
Telephone equipment room 10
Tunnels or galleries, piping 5
Turbine bay subbasement 10
Turbine room 15
Visitor's gallery 10
Water treating area 10
Central station (exterior)
Catwalks 5
Cinder dumps 5
Coal storage area 5

Coal unloading

Dock (loading or unloading zone) 5
Barge storage area 5
Car dumper 5
Tipple 5
Conveyors 5
Entrances
Generating or service building
Main 10
Secondary 5
Gate house
Pedestrian entrance 10
Conveyor entrance 5
Fence 5
Fuel-oil delivery headers 5
Oil storage tanks 5
Open yard 5
Platforms—Boiler, turbine deck 5
Roadway
Between or along buildings 5
Not bordered by buildings 5
Substation
General horizontal 5
Specific vertical (on disconnects) 5

NE(V SECTION

\/WAC 296-44-04125 FLOOR, FLOOR OPEN-
INGS, PASSAGEWAYS, STAIRS. (1) Floors. Floors
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shall have even surfaces and afford secure footing. Slip-
pery floors or stairs should be provided with antislip
covering.

(2) Passageways. Passageways, including stairways,
shall be unobstructed and shall, where practical, provide
at least seven feet headroom. Where the preceding re-
quirements are not practical, the obstructions should be
painted, marked or indicated by warning signs and the
area properly lighted.

(3) Railings. All floor openings without gratings or
other adequate cover and raised platforms and walkways
in excess of one foot in height shall be provided with
railings. Openings in railings for units such as fixed lad-
ders, cranes, and the like shall be provided with ade-
quate guards such as grates, chains, or sliding pipe
sections.

(4) Stair guards. All stairways consisting of four or
more risers shall be provided with handrails.

Note: For additional information see ANSI Al12.1-
1973[1].°

(5) Top rails. All top rails shall be kept unobstructed
for a distance of three inches in all directions except
from below at supports.

’The numbers in brackets correspond to those in the
references of WAC 296-44-017.

Reviser's note: The brackets and enclosed material in the text of
the above section occurred in the copy filed by the agency and appear
herein fursuant to the requirements of RCW 34.08.040.

N SECTION

VWAC 296-44-04129 EXITS. (1) Clear exits. Each
room or space and each working space about equipment
shall have a means of exit which shall be kept clear of
all obstructions. Exit doors shall swing out and be
equipped with panic bars, pressure plates, or other de-
vices that are normally latched but open under simple
pressure.

Norte: This rule does not apply to gates in fences for
outdoor equipment installations.

(2) Double exits. If the plan of the room or space and
the character and arrangement of equipment are such
that an accident would be likely to close or make inac-
06:26 a single exit, a second exit shall be provided.

N SECTION

\/WAC 296-44-04135 FIRE EXTINGUISHING
EQUIPMENT. Fire extinguishing equipment shall be
portable and installed in accordance with WAC 296-24-
590.

NEA SECTION

\/WAC 296-44-051 INSTALLATION
MAINTENANCE OF EQUIPMENT.

AND

N)h/w SECTION

WAC 296-44-05105 GENERAL REQUIRE-

ENTS. All electric equipment shall be constructed,
installed, and maintained so as to safeguard personnel as
far as practical.
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NE}/SECTION

\/WAC 296-44-05109 INSPECTIONS. (1) In-
service equipment. Electric equipment shall be inspected
and maintained at such intervals as experience has
shown to be necessary. Equipment or wiring found to be
defective shall be put in good order or permanently
disconnected.

(2) Idle equipment. Infrequently used equipment or
wiring shall be inspected and tested before use to deter-
mine its fitness for service. Idle equipment energized but
not connected to a load shall be inspected and main-
tained at such intervals as experience has shown to be
necessary.

(3) Emergency equipment. Equipment and wiring
maintained for emergency service shall be inspected and
tested at such intervals as experience has shown to be
necessary to determine its fitness for service.

(4) New equipment. New equipment shall be inspect-
ed and tested before being placed in service.

Note: The equipment to be tested does not include fit-
tings, devices, appliances, fixtures or other hardware.

NEW' SECTION

WAC 296-44-05115  GUARDING  SHAFT
ENDS, PULLEYS, BELTS AND SUDDENLY MOV-
ING PARTS. (1) Mechanical transmission machinery.
The methods for safeguarding pulleys, belts and other
equipment used in the mechanical transmission of power
shall be in accordance with ANSI B15.1-1972 [8].

(2) Suddenly moving parts. Parts of equipment which
move suddenly in such a way that persons in the vicinity
are likely to be injured by such movement, shall be
guarded or isolated.

Reviser's note: The brackets and enclosed material in the text of
the above section occurred in the copy filed by the agency and appear
herein pursuant to the requirements of RCW 34.08.040.

NE/% SECTION

VWAC 296-44-05119 PROTECTIVE GROUND-
ING. (1) Protective grounding or physical isolation of
noncurrent—carrying metal parts. All electric equipment
shall have the exposed noncurrent—carrying metal parts,
such as frames of generators and switchboards, cases of
transformers, switches and operating levers effectively
grounded or physically isolated. All metallic guards in-
cluding rails, screen fences, etc. about electric equipment
shall be effectively grounded.

(2) Grounding method. All grounding which is in-
tended to be a permanent and effective protective mea-
sure, such as surge arrester grounding, grounding of
circuits, equipment, or wire raceways, shall be made in
accordance with the methods specified in WAC 296-44—
023.

NoTe: For additional information see IEEE Std. 80-
1976[41].

(3) Provision for grounding equipment during mainte-
nance. Electric equipment or conductors normally oper-
ating at more than 600 V between conductors, on or
about which work is occasionally done while isolated

f25]

WSR 86-16-007

from a source of electric energy by disconnecting or iso-
lating switches only, shall be provided with some means
for grounding, such as switches, connectors or a readily
accessible means for connecting a portable grounding
conductor. When necessary, grounding may be omitted
on conductors normally operating at 25 kV or less and
not influenced by higher voltage conductors, where visi-
ble openings in the source of supply are available and
are properly tagged in the open position.

Reviser's note: The brackets and enclosed material in the text of

the above section occurred in the copy filed by the agency and appear
herein pursuant to the requirements of RCW 34.08.040.

NEWéECTION

V&AC 296-44-05125 GUARDING LIVE PARTS.
(1) Where required.

(a) Guards shall be provided around all live parts
operating above 150 V to ground without an adequate
insulating covering, unless their location gives sufficient
horizontal or vertical or a combination of these clear-
ances to minimize the possibility of accidental human
contact. Clearances from live parts to any permanent
supporting surface for workers shall equal or exceed ei-
ther of those shown in Table 051-1 and illustrated in
Figure 051.1.

(b) Parts over or near passageways through which
material may be carried, or in or near spaces such as
corridors, storerooms and boiler rooms used for nonelec-
trical work shall be guarded or given clearances in ex-
cess of those specified such as may be necessary to
secure reasonable safety. The guards shall be substantial
and completely shield or enclose the live parts without
openings. In spaces used for nonelectrical work, guards
should be removable only by means of tools or keys.

(c) Parts of indeterminate potential, such as telephone
wires exposed to induction from high voltage lines, un-
grounded neutral connections, ungrounded frames, un-
grounded parts of surge arresters, or ungrounded
instrument cases connected directly to a high voltage
circuit, shall be guarded on the basis of the maximum
voltage which may be present.

(2) Strength of guards. Guards shall be sufficiently
strong and shall be supported rigidly and securely
enough to prevent them from being displaced or danger-
ously deflected by a person slipping or falling against
them.

(3) Types of guards.

(a) Location or physical isolation. Parts having clear-
ances equal to or greater than specified in Table 0511,
124-1 are guarded by location. Parts are guarded by
isolation when all entrances to enclosed spaces, runways,
fixed ladders, and the like are kept locked, barricaded, or
roped off and warning signs are posted at all entrances.

(b) Shields or enclosures. Guards less than four inches
outside of the guard zone shall completely enclose the
parts from contact up to the heights listed in Column 2
of Table 051-1. They shall not be closer to the live parts
than listed in Column 4 of Table 051-1, except when
suitable insulating material is used with circuits of less
than 2500 V to ground. (See NOTE under Table 051-1.)
If more than four inches outside the guard zone, the
guards shall extend a minimum of eight feet six inches
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above the floor. Covers or guards, which must at any
time be removed while the parts they guard are live,
shall be arranged so that they cannot readily be brought

into contact with live parts.

LIVE PLfil

"17 GUARD ZONE AT
RADIUS R, SEE
COLUMN 4, TABLE 051-1

™~ VERTICAL CLEARANCE
SEE COLUMN 2, TABLE 051-1

HORIZONTAL CLEARANCE
SEE COLUMN 3, TABLE 051-1

Fig. 051.1

Table 051-1. Minimum Clearance from Live Parts

PART A - Low, Medium and High Voltages

Minimum Minimum
Nominal vertical horizontal Minimum
voltage clearance clearance clearance
between of unguarded of unguarded guard to
phases parts parts live parts
(1) @' 3)' )
Feet Inches Feet Inches Feet  Inches
151 to 600 8 8 3 4 2
2,400 8 9 3 4 3
7,200 8 10 3 4 4
13,800 9 0 3 6 6
23,000 9 3 3 9 9
34,500 9 6 4 0 1 0
46,000 9 10 4 4 1 4
69,000 10 5 4 11 1 11
115,000 11 7 6 1 3 1
138,000 12 2 6 8 3 8
161,000 12 10 7 4 4 4
230,000 14 10 9 4 6 4

PART B — Extra high voltages (based on switching surge faclors)2

Minimum Minimum

Maximum Switch-  Switch—  vertical horizontal
design ing ing clearance clearance Minimum
voltage surge surge of un— of un—  clearance
between factor line to guarded guarded guard to
phases per unit grougd parts parts live parts
(1 ) (B) ) €) (4)
kV Ft In Ft In Ft In
362,000 2.2 or 650 15 6 10 0 7 0
below

2.3 680 16 0 10 6 7 6

24 709 16 6 11 0 8 0

2.5 739 17 2 11 8 8 8

2.6 768 17 9 12 3 9 3

2.7 798 18 4 12 10 9 10

2.8 828 18 11 13 5 10 5

2.9 857 19 7 14 | 11 1

30 887 20 2 14 8 11 8
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PART B — Extra high voltages (based on switching surge factors)?

Minimum Minimum

Maximum Switch~  Switch~  vertical horizontal

design ing ing clearance clearance Minimum
voltage surge surge of un- of un—  clearance
between factor? line to guarded guarded guard to
phases per unit ground parts parts live parts

(1) (A CN @' ©) @'
kv Ft In Ft In Ft In

550,000 1.8 or 808 18 10 13 4 10 4

below

1.9 853 19 6 14 0 11 0

2.0 898 20 6 15 0 12 0

2.1 943 21 6 16 O 13 0

2.2 988 22 6 17 0 14 0

23 1033 23 7 18 1 15 I

2.4 1078 24 8 19 2 16 2

25 1123 25 10 20 4 17 4

2.6 1167 27 0 21 6 18 6

2.7 1212 28604 22 10 19 10

800,000 1.5 980 22 4 16 10 13 10

1.6 1045 23 11 18 5 15 5

1.7 1110 25 6 20 O 17 1

1.8 1176 273 2109 18 9

1.9 1241 29 0 23 6 20 6

20 1306 30 10 25 4 22 4

2.1 1372 32 9 27 3 24 3

2.2 1437 34 8 29 3 26 2

23 1502 36 9 31 3 28 3

24 1567 38 9 33 3 30 3

PART C - Extra high voitages (based on BIL faclors)2

Minimum Minimum

Maximum Basic vertical horizontal
design impulse clearance clearance Minimum
voltage insulation of un—- of un- clearance
between level guarded guarded guard to
phases (BIL) parts parts live, parts

(1 ©* @' ©) )’

kV Ft In Ft In Ft In
362,000 1050 15 6 10 0 7 0
362,000 1300 17 2 11 8 8 8
550,000 1550 18 10 13 4 10 4
550,000 1800 20 6 15 0 12 0
800,000 2050 22 5 16 11 13 11

Notes and explanations to terms used in Table 051.1:

! Interpolate for intermediate values. The clearances in Column
4 of this table are solely for guidance in installing guards with-
out definite engineering design and are not to be considered as a
requirement for such engineering design. For example, the min-
imum clearances in the tables above are not intended to refer to
the clearances between live parts and the walls of the cells,
compartments or similar enclosing structures. They do not ap-
ply to the clearances between bus bars and supporting struc-
tures nor to clearances between the blade of a disconnecting
switch and its base. However, where surge protective devices are
applied to protect the live parts, the vertical clearances, Column
2 of Table 124-1 Part A may be reduced provided the clearance
is not less than cight feet and six inches plus the electrical
clearance between energized parts and ground as limited by the
surge protective devices.

Minimum clearances shall satisfy either switching surge or BIL
duty requirements, whichever are greater.
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Switching surge factor - an expression of the maximum switch-
ing surge crest voltage in terms of the maximum operating line
to neutral crest voltage of the power system.

The values of Columns A, B, and C are power system design
factors that shall correlate with selected minimum clearances.
Adequate data to support these design factors should be
available.

The selection of station BIL shall be coordinated with surge
protective devices when using BIL to determine minimum
clearance. BIL-basic impulse insulation level-for definition and
application see ANSI C92.1-1982 [17].

(c) Railings. Railings are not substitutes for complete
guards. If the vertical distance in Table 0511 cannot be
obtained, railings may be used. Railings, if used, shall be
located at a horizontal distance of at least three feet and
preferably not more than four feet from the nearest
point of the guard zone which is less than eight feet, six
inches above the floor (see Fig. 051-2).

-——

LIVE CONDUCTORAW///

RAILING
REQUIRED |
HERE |

Fig. 051-2
Railing used as Guards

(d) Mats. Mats of rubber or other suitable insulating
material complying with ASTM D178-81 [35] may be
used at switchboards, switches, or rotating machinery as
supplementary protection.

(e) Live parts below supporting surfaces for persons.
The supporting surfaces for persons above live parts
shall be without openings. Toe boards at least six inches
high and handrails shall be provided at all edges.

(f) Insulating covering on conductors or parts. Con-
ductors and parts may be considered as guarded by in-
sulation if they have either of the following:

(i) Insulation covering of a type and thickness suit-
able for the voltage and conditions under which they are
expected to be operated and if operating above 2500 V
to ground having metallic insulation shielding or
semiconducting shield in combination with suitable me-
tallic drainage which is grounded to an effective ground.

NoTE: Nonshielded insulated conductors listed by a
qualified testing laboratory shall be permitted for use up
to 8000 V (phase-to-phase) when the conductors meet
the requirements of ANSI/NFPA 70-1981 [31], Arti-
cle 310-6.
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(ii) Barriers or enclosures which are electrically and
mechanically suitable for the conditions under which
they are expected to be operated.

Reviser's note: The brackets and enclosed material in the text of

the above section occurred in the copy filed by the agency and appear
herein plyuant to the requirements of RCW 34.08.040.

NEW SECTION

WAC 296-44-05129 WORKING SPACE
ABOUT ELECTRIC EQUIPMENT. (1) Working
space (600 volts or less). Access and working space shall
be provided and maintained about electric equipment to
permit ready and safe operation and maintenance of
such equipment.

(a) Clear spaces. Working space required by this sec-
tion shall not be used for storage. When normally en-
closed energized parts are exposed for inspection or
servicing, the working space, if in a passageway or gen-
eral open space, shall be guarded.

(b) Access and entrance to working space. At least
one entrance shall be provided to give access to the
working space about electrical equipment.

(c) Working space. The working space in the direction
of access to energized parts operating at 600 volts or less
which require examination, adjustment, servicing, or
maintenance while energized shall not be less than indi-
cated in Table 051-2. In addition to the dimensions
shown in Table 051-2 the working space shall not be less
than thirty inches wide in front of the electric equip-
ment. Distances shall be measured from the energized
parts if such are exposed or from the enclosure front or
opening if such are enclosed. Concrete, brick, or tile
walls shall be considered grounded.

Table 051-2. Working Space

Voltage to Minimum Clear Distance
ground ft ft ft
Condition: 1 2 3
0-150 3 3 3
151-600 3 3t/2 4

Where the conditions are as follows:

1. Exposed energized parts on one side and no ener-
gized or grounded parts on the other side of the working
space, or exposed energized parts on both sides effec-
tively guarded by suitable wood or other insulating ma-
terials. Insulated wire or insulated bus bars operating at
not over 300 V shall not be considered energized parts.

2. Exposed energized parts on one side and grounded
parts on the other side.

3. Exposed energized parts on both sides of the work
space (not guarded as provided in Condition 1) with the
operator between.

NoTE: Working space shall not be required in back of
assemblies, such as dead—front switchboards or motor
control centers where there are no renewable or adjust-
able parts such as fuses or switches on the back and
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where all connections are accessible from locations other
than the back.

(d) Headroom working space. The minimum head-
room of working spaces about switchboards or control
centers shall be seven feet.

(e) Front working space. In all cases where there are
energized parts normally exposed on the front of switch-
boards or motor control centers, the working space in
front of such equipment shall not be less than three feet.

(2) Working space over 600 volts. Working space
shall be in accordance with Table 051-1 clearances for
guarding.

NEW/SECTION

t{«,AC 296-44-05131 EQUIPMENT FOR WORK
N ENERGIZED PARTS. When it is necessary for
personnel to move themselves, material, or tools within
the guard zone of unguarded energized parts, protective
equipment shall be provided.

This protective equipment shall be periodically in-
spected, tested, and kept in a safe condition. Protective
equipment shall be rated for not less than the voltage
involyed.

NB{V SECTION

VWAC 296-44-05135 CLASSIFIED LOCA-
TIONS. Electrical installations in classified areas shall
meet the requirements of ANSI/NFPA 70-1981 {31},
Articles 500 through 503 and Articles 511 through 517.

Specific classified areas in a power plant or substation
and their classifications are identified in the following
subsections.

(1) Coal-handling locations.

(a) Unventilated tunnels below stockpiles or surge
piles and spaces inside, above or below coal storage silos
or bunkers or other enclosed coal storage spaces where
methane or coal dust may accumulate, are Class I, Divi-
sion 1, Group D, and Class II, Division 1, Group F
locations.

(b) Enclosed areas of preparation plants or coal han-
dling facilities where coal dust might accumulate, are
Class 11, Division 1, Group F locations.

(c) Electrical equipment in other locations in which
hazardous concentrations of flammable gases or vapors
may exist continually, intermittently or periodically un-
der normal operating conditions shall be in accordance
with ANSI/NFPA 70-1981 [31], Article 501 or be ad-
equately ventilated.

(d) The minimum acceptable requirements for ade-
quate ventilation (pressurization) to reduce the classifi-
cation of an enclosed area or enclosure within a Class I,
Division 1 area to nonclassified are:

(i) The ventilation system shall maintain at least 0.1
inch of positive water pressure in the area with all open-
ings closed.

(ii) The ventilation system shall provide a minimum
velocity of 60 feet per minute outward through each
opening with all openings open at the same time.

(iii) The ventilation system shall be interlocked so
that on failure of the ventilation system, all power to the
area shall be de-energized except to those devices which
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meet the Class I, Division 1 requirements without the
ventilation system.

(iv) The maximum operating temperature of any in-
ternal surface shall not exceed eighty percent of the ig-
nition temperature of the hazardous material involved.

(e) Locations in which combustible dust is or may be
in suspension in the air continuously, intermittently, or
periodically under normal operating conditions, or in
quantities sufficient to produce explosions or ignitable
mixtures, are classified as Class II, Division 1, Group F
locations and all electrical equipment shall be installed
and maintained in accordance with the requirements of
ANSI/NFPA 70-1981 [31], Article 502.

(f) Locations where dangerous concentrations of sus-
pended dust are prevented during normal operation but
where dust accumulations on electrical equipment may
be sufficient to interfere with the safe dissipation of heat
from electrical equipment or might be ignited by arcs,
sparks, or burning material from such equipment are
Class 11, Division 2, Group F locations and all electrical
equipment shall be installed and maintained in accord-
ance with the requirements of ANSI/NFPA 70-1981
[31], Article 502.

(8) Enclosed sections where only wet coal is handled
or enclosed sections so cut off as to be free from danger-
ous amounts of coal dust are not classified. Coal shall be
considered to be wet if enough water sprays are installed
and maintained to prevent more than 0.3 ounce of coal
dust per cubic foot of enclosed air volume from being
thrown into suspension or from accumulating on or in
electrical equipment.

(h) Locations having completely dust—tight pulverized
fuel systems designed and installed in compliance with
ANSI/NFPA 85F-1982 [33], shall not be considered
classified.

(i) Portable lamps for use in fuel bunkers or bins shall
be suitable for Class II, Division 1 locations.

(j) Sparking electrical tools shall not be used where
flammable dust or dust clouds are present.

(k) An equipment grounding conductor shall be car-
ried with the power conductors and serve to ground the
frames of all equipment supplied from that circuit. The
origin of the grounding conductor shall be:

(i) Ungrounded delta or wye—Transformer frame
ground.

(ii) Grounded delta or wye—Transformer grounded
secondary connection.

(iii) Resistance grounded wye—The grounded side of
the grounding resistor.

(I) Ungrounded systems should be equipped with a
ground fault indicating device to give both a visual and
audible alarm upon the occurrence of a ground fault in
the system.

(2) Flammable and combustible liquids.

(a) Flammable liquid shall mean a liquid having a
flash point below 100°F and having a vapor pressure not
exceeding forty pounds per square inch (absolute) at
100°F and shall be known as a Class 1 liquid.

(b) Combustible liquid shall mean a liquid having a
flash point greater than or equal to 100°F and having a
vapor pressure not exceeding forty pounds per square
inch (absolute) at 100°F.
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(¢) Class I liquids are subdivided as follows:

(i) Class IA includes those having flash points below
73°F and having a boiling point below 100°F.

(ii) Class IB includes those having flash points below
73°F.

(iii) Class IC includes those having flash points at or
above 73°F and below 100°F.

(d) Combustible liquids are subdivided as follows:

(i) Class II includes those having flash points equal to
or greater than 100°F but less than 140°F.

(ii) Class IIIA includes those having flash points equal
to or greater than 140°F but less than 200°F.

(iii) Class IIIB includes those having flash points
greater than or equal to 200°F.

(3) Flammable liquid storage area. Electrical wiring
and equipment located in inside storage rooms used for
Class I liquids shall be approved for Class I, Division 2
locations, (see Table 051-3).

Table 051-3 Electrical Equipment Classified Areas—
Flammable Liquid Storage Areas

NEC

Class 1 Extent of
Location Division Classified Area
Indoor equipment 1 Area within 5 ft of any
installed where edge of such equipment,
flammable vapor— extending in all directions.
air mixtures may
exist under normal 2 Area between 5 ft and

8 ft of any edge of such
equipment, extending in all
directions. Also, area up to
3 ft above floor or grade
level within 5 ft to 25 ft
horizontally from any edge
of such equipment.*

Area within 3 ft of any
edge of such equipment
extending in all directions.

operations.

Outdoor equipment

installed where 1
flammable vapor—
air mixtures may
exist under normal
operations. Area between 3 ft and 8 ft
of any edge of such
equipment extending in

all directions. Also,

area up to 3 ft above

floor or grade level

within 3 ft to 10 ft
horizontally from any edge
of such equipment.

Within 10 ft from shell, ends
or roof of tank. Area inside
dikes to level of top of dike.

Tank ~ Above ground

Shell, ends, or roof
and dike area

Within 5 ft of open end of
vent, extending in all
directions.

Vent 1

Area between 5 ft and
10 ft from open end of
vent, extending in all
directions.

Area above the roof and
within the shell.

Floating roof 1

*NoTE: The release of Class I liquids may generate vapors to the extent that the
entire building, and possibly a zone surrounding it, should be considered a Class
I, Division 2 location.

Tank — Underground

fill opening 1 Any pit, box or space below
grade level, any part of which
is within the Division 1

or 2 classified area.

[29]
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Table 0513 Electrical Equipment Classified Areas—
Flammable Liquid Storage Areas

NEC
Class 1 Extent of
Location Division Classified Area
¢ 2 Up to 18 in above grade
level within a horizontal
radius of 10 ft from a
loose fill connection and
within a horizontal radius
of 5 ft from a tight
fill connection.
Vent — Discharging
upward 1 Within 3 ft of open end of
vent, extending in all
directions.

2 Area between 3 ft and 5 ft
of open end of vent,
extending in all directions.

1 Within 3 ft of vent and

Drum and container fill opening, extending in all
filling; outdoors, or directions.
indoors with adequate
ventilation 2 Area between 3 ft and 5 ft
from vent or fill opening,
extending in all directions.
Also up to 18 in above floor
or grade level within a
horizontal radius of 10 ft
from vent or fill opening.
Pumps, bleeders,
withdrawal fitting,
meters and similar
devices
Indoors 2 Within 5 ft of any edge of
such devices, extending in all
directions. Also, up to 3 ft
above floor or grade level
within 25 ft horizontally from
any edge of such devices.
Outdoors 2 Within 3 ft of any edge of
such devices, extending in all
directions. Also up to 18 in
above grade level within
10 ft horizontally from any
edge of such devices.
Pits
Without mechanical 2 Entire area within pit if any
ventilation part is within a Division 1
or 2 classified area.
With mechanical 2 Entire area within pit if any
ventilation part is within a Division 1
or 2 classified area.
Containing valves,
fittings or piping,
and not within a
Division 1 or 2
classified area 2 Entire Pit

Area up to 18 in above
ditch, separator or basin.
Also up to 18 in above grade
within 15 ft horizontally
from any edge.

Drainage ditches,
separators, im—
pounding basins

*NoTE: The release of Class I liquids may generate va-
pors to the extent that the entire building, and possibly a
zone surrounding it, should be considered a Class I, Di-
vision 2 location.
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Table 051—4 Electrical Equipment Classified Areas—

Bulk Plants
NEC
Class I,
Group D Extent of
Location Division Classified Area
Bottom loading 2 Within 3 ft of point of

connections, extending in all
directions. Also up to 18 in
above grade within a
horizontal radius of 10 ft
from point of connection.

with vapor recovery
or any bottom
unloading

(4) Loading and unloading facilities. Electrical equip-
ment located in the area shall comply with the require-
ments of Table 051-4.

(a) Static protection. Bonding facilities for protection
against static sparks during the loading of tank vehicles
through open domes shall be provided (i) where Class 1
liquids are loaded, or (ii) where Class II or Class 111
liquids are loaded into vehicles which may contain va-
pors from previous cargoes of Class I liquids.

(A) Protection as required in (a) of this subsection
shall consist of a metallic bond wire permanently elec-
trically connected to the fill stem or to some part of the
rack structure in electrical contact with the fill stem.
The free end of such wire shall be provided with a clamp
or equivalent device for convenient attachment to some
metallic part in electrical contact with the cargo tank of
the tank vehicle.

(B) Such bonding connection shall be made fast to the
vehicle or tank before dome covers are raised and shall
remain in place until filling is completed and all dome
covers have been closed and secured.

NoTEe: Bonding as specified in (a)(A) and (B) of this
subsection is not required:

(aa) Where vehicles are loaded exclusively with pro-
ducts not having a static accumulating tendency, such as
asphalts including cutback asphalts, most crude oils, re-
sidual oils and water soluble liquids;

(bb) Where no Class I liquids are handled at the
loading facility and the tank vehicles loaded are used
exclusively for Class 11 and Class I11 liquids; and

{cc) Where vehicles are loaded or unloaded through
closed bottom or top connections whether the hose or
pipe is conductive or nonconductive.

(b) Stray currents. Tank car loading facilities where
flammable and combustible liquids are loaded or un-
loaded through open domes shall be protected against
stray currents by permanently bonding the pipe to at
least one rail and to the rack structure, if of metal.
Multiple pipes entering the rack area shall be perma-
nently electrically bonded together. In addition, in areas
where excessive stray currents are known to exist, all
pipe entering the rack arca shall be provided with insu-
lating sections to electrically isolate the rack piping from
the pipe lines. These precautions are not necessary where
Class 11 or Class III liquids are handled exclusively and
there is no probability that tank cars will contain vapors
from previous cargoes of Class I liquids. Temporary
bonding is not required between the tank car and the

[30]
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rack or piping during either loading or unloading irre-
spective of the class of liquid handled.

(c) Container filling facilities. Class I liquids shall not
be dispensed into metal containers unless the nozzle or
fill pipe is in electrical contact with the container. This
can be accomplished by maintaining metallic contact
during filling, by a bond wire between them, or by other
conductive path having an electrical resistance not
greater than 10° ohms. Bonding is not required where a
container is filled through a closed system, or is made of
glass or other.nonconducting material.

Note: For additional information see ANSI/NFPA 77-
1977 [32].

(5) Gasoline dispensing stations.

(a) WAC 296-44-05135(5) shall apply to areas
where Class I liquids are stored, handled or dispensed.
For areas where Class II or Class 1II liquids are stored,
handled or dispensed, the electrical equipment may be
installed in accordance with the provisions of applicable
sections of this code (ANSI C2).

(b) All electrical equipment and wiring shall be fur-
nished and installed in accordance with ANSI/NFPA
70-1981 [31]. All electrical equipment integral with the
dispensing hose or nozzle shall be suitable for use in Di-
vision 1 locations. :

(c) Table 051-5 shall be used to delineate and classify
areas for the purpose of installation of electrical equip-
ment under normal circumstances. A classified area shall
not extend beyond an unpierced wall, roof, or other solid
partition. For a definition of the class and division desig-
nations see ANSI/NFPA 70-1981 [31], Article 500.

(d) The area classifications listed in Table 051-5 are
based on the premise that the installation meets the ap-
plicable requirements of this code in all respects. Should
this not be the case, the local governing authority having
jurisdiction (i.e., local, state or federal authorities) shall
have the authority to determine the extent of the classi-
fied area.

Table 051-5 Electrical Equipment Classified Areas—
Gasoline Dispensing Stations

NEC
Class 1
Division

Extent of

Location Classified Area

Gasoline dispensing

units {except

overhead type

dispensers) 1 The area up to 4 ft vertically
above the base within the
enclosure or up to a solid
partition less than 4 ft above
the base, located above the
nozzle insertion level and
above the level of any
gasketed joint, hose,

or stuffing box.

Within 18 in horizontally
in all directions from the
Division 1 area within the
enclosure.

Qutdoor Up to 18 in above grade
level within 20 ft
horizontally of any edge

of enclosure.
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Table 051-5 Electrical Equipment Classified Areas—
Gasoline Dispensing Stations

NEC
Class [ Extent of
Location Division Classified Area
Indoor 2 Up to 18 in above grade
With mechanical or floor level within 20 ft
ventilation horizontally of any edge of
enclosure.
With gravity 2 Up to 18 in above grade or
ventilation foor level within 25 ft
horizontally of any edge
of enclosure.
Gasoline dispensing Within the dispenser enclosure
units and 18 in in all directions
from the enclosure where not
Overhead type suitably cut off by ceiling

or wall. All electrical
equipment integral with the
dispensing hose or nozzle.

Gasoline dispensing

units 2 An area extending 2 ft
horizontally in all
directions beyond the Division

Overhead type 1 area and extending to grade
(Continued) below the classified area.
2 Up to 18 in above

grade level with 20 ft
horizontally measured from a
point vertically below the
edge of any dispenser.

Gasoline dispensing
station lubrication
or service room
with dispensing 1 Any pit within
any unventilated area.

2 Any pit with ventilation.

2 Area up to 18 in above
floor or grade level and 3 ft
horizontally from a
lubrication pit.

Dispenser for 2 Within 3 ft of any fill
Class 1 liquids or dispensing point, extending
in all directions.

Without dispensing 2 Entire area within any pit
used for lubrication or
similar services where
Class I liquids may be
released.

2 Area up to 18 in above
any such pit, and extending
a distance of 3 ft
horizontally from any edge

of the pit.
Storage and rest Non- If there is any opening
rooms classified to these rooms within the

extent of a Division | area,
the entire room shall be
classified as Division 1.

NEC
Class 1,
Group D Extent of
Location Division Classified Area
Vapor processing 1 Any pit, box, or space below
pits grade level, any part of which

is within a Division 1 or 2
location or which houses any
equipment used to transport
or process vapors.

{31]

NEC
Class 1,
Group D Extent of
Location Division Classified Area
Equipment 2 Within protective enclosures.

The space within 18 in in all
directions of equipment
containing lammable vapor
or liquid extending to grade
level. Up to 18 in above
grade level within 10 ft
horizontally of the vapor
processing equipment.

(6) Boilers.

(a) When storing, handling, or burning fuel oils which
may have flash points below 100°F (Class I liquids, as
defined in ANSI/NFPA 30-1981 [30]) or which may be
heated above their flash point, attention must be given to
electrical installations in areas where flammable vapors
or gases may be present in the atmosphere. Typical lo-
cations are: Burner areas, fuel-handling equipment ar-
eas, fuel storage areas, pits, sumps, and low spots where
fuel leakage or vapors may accumulate. ANSI/NFPA
70-1981 [31], Article 500 provides for classifying such
areas and defines requirements for electrical installations
in the areas so classified. The burner front piping and
equipment shall be designed and constructed to elimi-
nate hazardous concentrations of flammable gases that
exist continuously, intermittently, or periodically under
normal operating conditions. Providing the burners are
thoroughly purged before removal for cleaning, burner
front maintenance operations will not cause hazardous
concentrations of flammable vapors to exist frequently.
With such provisions, the burner front is not normally
classified more restrictively, than Class I, Division 2.

(b) The operating company shall be responsible for
classifying areas where fuel is stored, handled, or
burned, and for revising the classification if conditions
are changed. Installations shall conform to
ANSI/NFPA 30-1981 [30] and ANSI/NFPA 70-1981
{31].

Norte: For additional guidance see API RP 500 [34].

(7) Gaseous hydrogen systems for supply equipment.

(a) Outdoor storage areas shall not be located beneath
electric power lines.

(b) Safety considerations at specific storage areas.
Electrical equipment shall be suitable for Class I, Divi-
sion 2 locations:

(i) Within fifteen feet of outdoor storage spaces;

(ii) Within adequately ventilated separate buildings or
special rooms for storing hydrogen;

(iii) Within twenty-five feet of a hydrogen storage
space in an adequately ventilated building used for other
purposes.

(c) Space around elements of the generator hydrogen
seal oil system shall not be considered classified for elec-
trical installation except where external venting is not
provided in the bearing drain system.

(d) Spaces around the hydrogen piping system beyond
the point where the hydrogen storage system connects to
distribution piping shall not be considered classified for
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electrical installations, outside the boundaries estab-
lished in WAC 296-44-05115 (7)(b)(a) and (c).

(8) Liquid hydrogen systems.

(a) Electrical wiring and equipment located within
three feet of a point where connections are regularly
made and disconnected, shall be in accordance with
ANSI/NFPA 70-1981 [31], Article 501, Class I, Group
B, Division 1 locations.

(b) Except as provided in (a) of this subsection elec-
trical wiring and equipment located within twenty-five
feet of a point where connections are regularly made and
disconnected or within twenty—five feet of a liquid hy-
drogen storage container, shall be in accordance with
ANSI/NFPA 70-1981 [31], Article 501, Class I, Group
B, Division 2 locations. When equipment approved for
Class I, Group B atmospheres is not commercially avail-
able, the equipment may be (i) purged or ventilated in
accordance with NFPA 496-1982 [42] or (ii) intrinsi-
cally safe, or (iii) approved for Class I, Group C atmos-
pheres. This requirement does not apply to electrical
equipment which is installed on mobile supply trucks or
tank cars from which the storage container is filled.

(9) Sulfur. Electrical wiring and equipment located in
areas where sulfur dust is in suspension in explosive or
ignitable mixtures during normal operations, shall be
suitable for Class II, Division 1, Group G.

(10) Oxygen. Bulk oxygen installations are not de-
fined as classified locations.

(11) Liquefied petroleum gas (LPG).

(a) LPG is heavier than air.

(b) Since LPG is contained in a closed system of pip-
ing and equipment, the system need not be electrically
conductive or electrically bonded for protection against
static electricity.

(¢) Fixed electrical equipment and wiring installed
within classified areas specified in Table 051-6 shall
meet the requirements of ANSI/NFPA 70-1981 [31],
Article 500.

Table 051-6 Electrical Equipment Classified Areas—
LPG Storage

NEC
Class 1 Extent of

Location Group D Classified Area
Storage containers 2 Within 15 ft in all directions
other than DOT from connections, except
cylinders connections otherwise covered

in Table K-1.
Tank vehicle and 1 Within 5 ft in all directions
tank car loading from connections regularly
and unloading made or disconnected for

product transfer.

2 Beyond 5 ft but within

15 ft in all directions

from a point where connections
are regularly made or
disconnected and within the
cylindrical volume between

the horizontal equator of the
sphere and grade.
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Table 051-6 Electrical Equipment Classified Areas—
LPG Storage

NEC
Class | Extent of

Location Group D Classified Area
Gage vent open— 1 Within 5 ft in all directions
ings other than from point of discharge.
those on DOT
cylinders 2 Beyond 5 ft but within

15 ft in all directions

from point of discharge.
Relief valve 1 Within direct path

of discharge.
Discharge other
than those on Note: Fixed electrical
DOT cylinders equipment should preferably

not be installed.

1 Within 5 ft in ail directions
from point of discharge.

2 Beyond 5 ft but within 15 ft
in all directions from
point of discharge except
within the path of discharge.

Pits or trenches
containing or located
beneath LP-Gas
valves, regulators,
and simiiar equipment:
Without mechanical 1 Entire pit or trench.
ventilation 2 Entire room and any
adjacent room not separated
by a gastight partition.

2 Within 15 ft in all directions
from pit or trench when
located outdoors.

With adequate 2 Entire pit or trench.

mechanical 2 Entire room and any

ventilation adjacent room not separated by
a gastight partition.

2 Within 15 ft in all directions
from pit or trench when
located outdoors.

Special buildings or 2 Entire room.
rooms for storage of
portable containers
Pipelines and connec— 1 Within 5 ft in all directions
tions containing opera— from point of discharge.
tional bleeds, drips,
vents or drains
Container filling:
Indoors without 1 Entire room.
ventilation
Indoors with 1 Within 5 ft in all
adequate directions and connections
ventilation regularly made or disconnected
for product transfer.

2 Beyond 5 ft and entire room.

Outdoors in open 1 Within 5 ft in all

air directions and connections
regularly made or disconnected
for product transfer.

2 Beyond 5 ft but within 15 ft

[32]

in all directions from a
point where connections
are regularly made or
disconnected and within
the cylindrical volume
between the horizontal
equator or the sphere
and grade.
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Table 051-7 Electrical Equipment Classified Areas—
Natural Gas (Methane) Areas

NEC

Class | Extent of
Location Group D Classified Area
Nonfired areas
containing gas
pipeline con~
nections, valves
or gages:
Indoors with 2 Entire room and any adjacent
adequate room not separated by a
ventilation gastight partition and 15 ft
beyond any wall or roof
ventilation discharge vent
or louver.
Outdoors in open 2 Within 15 ft in all

directions of connections,
valves, or gages.

air at or above
grade

Pits, trenches or 1
sumps located in

or adjacent to

Division 1 or 2

areas

Entire pit, trench or sump.

(12) Natural gas (methane).

(a) Natural gas is lighter than air.

(b) Since natural gas is contained in a closed system
of piping and equipment, the system need not be electri-
cally conductive or electrically bonded for protection
against static electricity.

(c) Fixed electrical equipment and wiring installed
within classified areas specified in Table 127-5 shall
meet the requirements of ANSI/NFPA 70-1981 [31],
Article 500.

Reviser's note: The brackets and enclosed material in the text of

the above section occurred in the copy filed by the agency and appear
herein pursuant to the requirements of RCW 34.08.040.

NEW SECTION

\/&’AC 296-44-05141 IDENTIFICATION. Electri-
cal equipment and devices shall be identified for safe use
and operation. The identification shall be as nearly uni-
form as practical throughout any one station. Identifica-
tion marks shall not be placed on removable covers or
doors where the interchanging of those covers or doors is

possible.
N SECTION

\/WAC 296-44-065 ROTATING EQUIPMENT.
Rotating equipment includes generators, motors, motor
generators and rotary converters.

N SECTION

VWAC 296-44-06505 SPEED CONTROL AND
STOPPING DEVICES. (1) Automatic overspeed trip
device for prime movers. When harmful overspeed can
occur, prime movers driving generating equipment shall
be provided with automatic overspeed trip devices in ad-
dition to their governors.

(2) Manual stopping devices. Stopping devices, such
as switches or valves which can be operated from loca-
tions convenient to machine operators, shall be provided

LAVAC 296-44-06517
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for all prime movers and for motors driving generating
equipment.

Manual controls to be used in emergency for machin-
ery and electrical equipment shall be located so as to
provide protection to the operator during such
emergency.

(3) Speed limit for motors. Machines of the following
types shall be provided with speed—limiting devices un-
less their inherent characteristics or the load and the
mechanical connection thereto are such as to safely limit
the speed.

(a) Separately excited direct—current motors.

(b) Series motors.

(4) Low-voltage protection of motors. All motors so
employed or arranged that an unexpected starting of the
motor is a personnel hazard shall be equipped with low—
voltage protection. This shall automatically cause and
maintain the interruption of the motor circuit when the
voltage falls below an operating value. This rule does not
apply to those motors with an emergency use and where
the opening of the circuit may cause less safe conditions.

(5) Adjustable-speed motors. Adjustable-speed mo-
tors, controlled by means of field regulation, shall, in
addition to the provisions of WAC 296-44-06505(3), be
so equipped and connected that the field cannot be
weakened sufficiently to permit dangerous speed.

(6) Protection of control circuits. Where speed-limit-
ing or stopping devices and systems are electrically op-
erated, the control circuits by which such devices are
actuated shall be protected from mechanical damage.
Such devices and systems should be of the automatic

tripping jype.

NE\VéCTION

WAC 296-44-06511 MOTOR CONTROL. If the
starting is automatic, as for example, by a float switch,
or if the starting device or control switch is not in sight,
or more than fifty feet distant from the motor and all
parts of the machinery operated, the power or control

circuit shall be such that it can positively be kept open
as by use of lockout/tagout procedures.

NEw/éECTION

MOBILE HYDROGEN
EQUIPMENT. Mobile hydrogen supply units being
used to replenish a hydrogen system shall be bonded
both to the grounding system and to the grounded parts
of the hydrogen system.

NEW SECTION
WAC 296-44-074 STORAGE BATTERIES.

NF)O(SECTION

\/WAC 296-44-07405 GENERAL. The provisions of

[33]

this section are intended to apply to all stationary in-
stallations of storage batteries.

Space shall be provided around batteries for safe in-
spection, maintenance, testing, and cell replacement and
space left above the cells to allow for operation of lifting
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equipment when required, addition of water, and taking
measurements.

SECTION

WAC 296-44-07411 LOCATION. Storage batter-
es shall be located within a protective enclosure or area
accessible only to qualified persons. A protective enclo-
sure can be a battery room, control building, or a case,
cage, or fence which will protect the contained equip-
ment and minimize the possibility of inadvertent contact
with energized parts.

NE)?/SECTION

\/GVAC 296-44-07417 VENTILATION. The battery
area shall be ventilated, either by a natural or powered
ventilation system to prevent accumulation of hydrogen.
The ventilation system shall limit hydrogen accumula-
tion to less than an explosive mixture. Failure of contin-
uously operated or automatically controlled powered

ventilatjon system shall be annunciated.
NE)/S’;CTION .

\/WAC 296-44-07423 RACKS. Racks refer to
frames designed to support cells or trays. Racks shall be
firmly anchored preferably to the floor. Racks should not
be anchored to both the walls and the floor, thus allow-
ing movement in the event of an earthquake. Racks
made of metal shall be grounded.

NE\y/SECTION

WAC 296-44-07427 FLOORS IN BATTERY
AREAS. Floors of battery areas should be an acid—re-
sistive material, or be painted with acid—resistive paint,
or otherwise protected. Provision should be made to

contairyspilled electrolyte.
NE)/;ECTION

WVAC 296-44-07433 ILLUMINATION FOR
BATTERY AREAS. Lighting fixtures shall be protect-

ed from physical damage by guards or isolation. Recep-
tacles and lighting switches should be located outside of

battery areas.

NE[SECTION

WAC 296-44-07439 SERVICE FACILITIES. (1)
Proper eye protection and clothing shall be provided in
the battery area during battery maintenance and instal-
lation and shall consist of:

(a) Goggles or goggles and face shield;

(b) Acid resistant gloves;

(c) Protective aprons and overshoes;

(d) Portable or stationary eye washing facilities for
rinsing eyes and skin in accordance with chapter 296-62
WAC.

(2) Warning signs inside and outside of a battery

room or in the vicinity of a battery area, prohibiting
smoking, sparks or flame shall be provided.

[34]
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NE)K/SECTION

l/WAC 296-44-086
REGULATORS.

TRANSFORMERS AND

NEW/!ECTION

AC 296-44-08605 CURRENT-TRANS-
FORMER SECONDARY CIRCUITS PROTECTION
WHEN EXCEEDING 600 VOLTS. Secondary circuits,
when in a primary voltage area exceeding 600 V should,
except for short lead lengths at the terminals of the
transformer, have the secondary wiring adequately pro-
tected by means of grounded conduit or by a grounded
metallic covering. Current transformers shall have pro-
vision for shorting the secondary winding.

NEW/SECTION

V&AC 296-44-08611 GROUNDING SECOND-
ARY CIRCUITS OF INSTRUMENT TRANS-
FORMERS. The secondary circuits of instrument
transformers shall be effectively grounded where func-
tional requirements permit.

Note: This will sometimes require marking to distin-
guish such a circuit from others with which it is associ-
ated, but which are protected by ground connections.

NEWSECTION

WAC 296-44-08619 LOCATION AND AR-
RANGEMENT OF POWER TRANSFORMERS
AND REGULATORS. (1) Outdoor installations.

(a) A transformer or regulator shall be installed so
that all energized parts are enclosed or guarded so as to
minimize the possibility of inadvertent contact, or the
energized parts shall be isolated in accordance with
WAC 296-44-05125. The case shall be grounded in ac-
cordance with WAC 296-44-05119.

(b) Oil-filled transformers shall be protected by one
or more of the following methods to minimize fire haz-
ards. The method to be applied shall be according to the
degree of fire hazard and the amount of oil contained in
the transformer. Recognized methods are space separa-
tion, fire-resistant barriers, automatic extinguishing sys-
tems, absorption beds and enclosures.

The amount of oil contained should be consndered in
the selection of space separation, fire-resistant barriers,
automatic extinguishing systems, absorption beds, and
enclosures which confine the oil of a ruptured trans-
former tank all of which are recognized safeguards.

(2) Indoor installations.

(a) Transformers and regulators 75 kVA and above
containing flammable liquid and located indoors shall be
installed in ventilated rooms or vaults separated from the
balance of the building by fire walls. Doorways to the
interior of the building shall be equipped with fire doors
and shall have means of containing the oil.

(b) Transformers or regulators of the dry type or con-
taining a nonflammable liquid or gas may be installed in
a building without a fireproof enclosure. When installed
in a building which is used for other than station pur-
poses the case or the enclosure shall be designed so that
all energized parts are enclosed in the case grounded in
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accordance with WAC 296-44-05119. As an alternate,
the entire unit may be enclosed so as to minimize the
possibility of inadvertent contact by persons with any
part of the case or wiring. When installed, the pressure
relief vent of a unit containing a nonbiodegradable liquid
shall be furnished with a means for absorbing toxic

gases./
NEWSECTION

LWAC 296-44-098 CONDUCTORS.

NEW_8ECTION

VV{AC 296-44-09805 ELECTRICAL PROTEC-
TION. Conductors shall be suitable for the location, use
and voltage.

(1) Overcurrent protection required. Conductors and
insulation shall be protected against excessive heating by
the design of the system and by overcurrent, alarm, in-
dication, or trip devices.

(2) Grounded conductors. Conductors normally
grounded for the protection of persons shall be arranged
without overcurrent protection or other means which
could interrupt their continuity to ground.

(3) Circuits exposed to higher voltages. If exposed
through transformer windings or outdoor circuits to
higher voltages, circuits of less than 750 volts shall be
isolated or grounded unless in suitable cable with
grounded metal sheath, placed in grounded conduit or
other suitable duct, or identified and guarded as required
for conductors of the highest voltage to which they are

exposed
NE)VA‘ECTION

\/WAC 296-44-09811 MECHANICAL PROTEC-
TION. All conductors shall be adequately supported to
withstand forces caused by the maximum short circuit
current to which they may be subjected.

Where exposed to mechanical damage, casing, armor,
or other means shall be employed to prevent damage or
disturbagce to conductors, their insulation, or supports.

o

NE ECTION

WAC 296-44-09819 ISOLATION. All
nonshielded insulated conductors of more than 2500
volts to ground and bare conductors of more than 150 V
to ground, shall be isolated by elevation or guarded in
accordance with WAC 296-44-05125.

Nonshielded, insulated, and jacketed conductors may
be installed in accordance with WAC 296-44-05125

3)(M).
N%ECTION

\/WAC 296-44-09826 CONDUCTOR TERMINA-
TIONS. (1) Insulation. Ends and joints of insulated
conductors, unless otherwise adequately guarded, shall
have insulating covering equivalent to that of other por-
tions of the conductor.

(2) Metal-sheathed or shielded cable. Insulation of
the conductors where leaving the metal sheath or shield,
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shali be protected from mechanical damage, moisture
and excessive electrical stress.
NEW.SECTION

VﬁAC 296-44-110 CIRCUIT BREAKERS,
RECLOSERS, SWITCHES AND FUSES.

NEW SECTION

VY{AC 296-44-11005 ARRANGEMENT. Circuit
breakers, reclosers, switches and fuses shall be so in-
stalled as to be accessible only to persons qualified for
operation and maintenance. Walls, barriers, latched
doors, location, isolation or other means shall be provid-
ed to protect persons from energized parts or arcing.
Conspicuous marking shall be provided at the device and
at any remote operating points to identify the equipment
controlled. When the contact parts of a switching device
are not normally visible, the device shall be equipped
with an indicator to show all normal operating positions.

NEW SECTION

V'WAC 296-44-11021  APPLICATION. Circuit
breakers, reclosers, switches, and fuses should be utilized
with due regard to their assigned ratings of voltage and
continuous and momentary currents. Circuit breakers,
reclosers and fuses which perform a fault current inter-
rupting function shall be capable of safely interrupting
the maximum short circuit current available from the
system at the point of application. The interrupting ca-
pacity should be reviewed prior to each significant sys-
tem change.

NEW,&fCTION

MAC 296-44-11029 CIRCUIT BREAKERS,
RECLOSERS AND SWITCHES CONTAINING
OIL. Circuit interrupting devices containing flammable
liquids shall be adequately segregated from other equip-
ment and buildings to limit damage in the event of an
explosion or fire. Segregation may be provided by spac-
ing, by fire-resistant barrier walls, or by metal cubicles.
Gas relief vents should be equipped with oil separating
devices or piped to a safe location. Means shall be pro-
vided to control oil which could be discharged from
vents or by tank rupture. This may be accomplished by
absorption beds, pits, drains, or by any combination of
these. Buildings or rooms housing this equipment shall
be of fire“resistant construction.

N SECTION

VWAC 296-44-11035 SWITCHES AND DIS-
CONNECTING DEVICES. (1) Capacity. Switches
shall be of suitable voltage and ampere rating for the
circuit in which they are installed. Switches used to
break load current shall be marked with the current
which they are rated to interrupt. It is recommended
that switches that are not rated to interrupt the full load
of the circuit be interlocked with circuit breakers to
minimize the possibility of the switches being opened
under load.
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(2) Provisions for disconnecting. Switches and
disconnectors shall be so arranged that they can be
locked in the open and closed positions, or plainly tagged
where it is not possible to install locks. For devices that
are operated remotely and automatically, the control
circuit shall be provided with a positive disconnecting
means near the apparatus to prevent accndental opera-
tion of the mechanism.

(3) Visible break switch. A visible break switch or
disconnector shall be inserted in each ungrounded con-
ductor between electric supply equipment or lines and
sources of energy of more than 600 V, if the equipment
or lines may have to be worked on without protective
grounding while the sources may be energized.

Where metal clad switchgear equipment is used, the
withdrawn position of the circuit breaker, where clearly
indicated, constitutes a visible break for this purpose.

(4) Accidental closing. Switches shall be so installed
as to minimize the danger of accidental operation, and
where practicable so that gravity cannot close them,
such switches as may tend to close by gravity shall be
provided with a proper latch or stop block to prevent ac-

cid?i closing.
NEW SECTION
\/WAC 296-44-11041 DISCONNECTION OF
FUSES. Fuses in circuits of more than 150 V to ground
or more than 60 A shall be classified as disconnecting
fuses or be arranged so that before handling:

(1) The fuses can be disconnected from all sources of
electric energy; or

(2) The fuses can be conveniently removed by means

of insulating handles.
Fuses can be used to disconnect from the source when

th?a‘re so rated.

NEW SECTION

\/WAC 296—44-125 SWITCHGEAR AND METAL
ENCLOSED BUS.

SECTION

\/WAC 296-44-12505 SWITCHGEAR ASSEM-
BLIES. (1) General requirements for all switchgear.

(a) To minimize movement, all switchgear shall be
secured in a manner consistent with its conditions of
service and applicable manufacturer's instructions.

(b) Cable routed to switchgear shall be supported to
minimize forces applied to conductor terminals.

(c) Piping containing liquids, or corrosive or hazard-
ous gases, shall not be routed in the vicinity of switch-
gear unless suitable barriers are installed to protect the
switchgear from damage in the event of a pipe failure.

(d) Switchgear shall not be located where foreign
flammable or corrosive gases or liquids are intentionally
discharged. Companion equipment such as transformers
and switchgear are not considered foreign.

(e) Switchgear should not be installed in a location
which is still specifically under active construction, espe-
cially where welding and burning are required directly
overhead. Special precautions should be observed to
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minimize impingement of slag, metal filings, moisture,
dust, or hot particles.

NoTE: Switchgear may be installed in a general con-
struction area provided suitable temporary protection is
provided to minimize the risks associated with general
construction activities.

(f) Precautions shall be taken to protect’ energized
switchgear from damage when maintenance is per-
formed in the area.

(g) Switchgear enclosure surfaces shall not be used as
physical support for any item unless specifically‘designed
for that purpose.

(h) Enclosure interiors shall not be used as storage
areas unless specifically designed for the purpose.

(i) Metal instrument cases shall be grounded, enclosed
in covers which are metal and grounded, or of insulating
material.

(2) Metal enclosed power switchgear.

(a) Switchgear shall not be located within twenty—five
feet horizontally indoors or ten feet outdoors of storage
containers, vessels, utilization equipment or devices con-
taining flammable liquids or gases.

Norte: If an intervening barrier, designed to mitigate the
potential effects of flammable liquids or gases, is in-
stalled, the distances listed above do not apply.

The restrictions are not intended to apply to the power
transformer(s) supplying the switchgear.

(b) Enclosed switchgear rooms shall have at least two
means of egress, one at each extreme of the area, not
necessarily in opposite walls. Doors shall swing out and
be equipped with panic bars, pressure plates or other de-
vices that are normally latched but open under simple
pressure.

NoOTE: One ddor may be used when required by physical
limitations if means are provided for unhampered exit
during emergencies.

(c) Space shall be maintained in front of switchgear
to allow breakers to be removed and turned without
obstruction.

(d) Space shall be maintained in the rear of the
switchgear to allow for door opening to at least 90°
open, or 2 minimum of three feet and no inches without
obstruction when removable panels are used.

(e) Permanently mounted devices, panelboards, etc.,
located on the walls shall not encroach on the space re-
quirements in WAC 296-44-12515 (2)(d).

(f) Where columns extend into the room beyond the
wall surface, the face of the column shall not encroach
on the space requirements in WAC 296-44-12515
(2)(d).

(g) Low-voltage cables or conductors, except those to
be connected to equipment within the compartment,
shall not be routed through the medium-voltage or
high—voltage divisions of switchgear unless installed in
rigid metal conduit or isolated by rigid metal barriers.

(h) Low-voltage conductors routed from medium-
voltage or high—voltage sections of switchgear shall ter-
minate in a low—voltage section before being routed ex-
ternal to the switchgear.
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(i) Conductors entering switchgear shall be insulated
for the higher operating voltage in that compartment or
be separated from insulated conductors of other voltage
ratings.

(j) Switchgear enclosures shall be suitable for the en-
vironment in which they are installed.

(k) A warning sign shall be placed in each cubicle
containing more than one high—voltage source.

(1) The location of control devices shall be readily ac-
cessible to personnel. Instruments, relays and other de-
vices requiring reading or adjustments should be so
placed that work can readily be performed from the
working space.

(3) Dead front power switchboards. Dead front power
switchboards with uninsulated rear connections shall be
installed in rooms or spaces that are capable of being
locked, with access limited to qualified personnel.

(4) Motor control centers.

(a) Motor control centers shall not be connected to
systems having higher short circuit capability than the
bus bracing can withstand. Where current limiting fuses
are employed on the source side of the bus, the bus
bracing and breaker interrupting rating are determined
by the peak let—through characteristic of the current
limiting fuse.

(b) A warning sign shall be placed in each cubicle
containing more than one voltage source.

(5) Control switchboards.

(a) Cabinets containing solid—state logic devices, elec-
tron tubes, or relay logic devices such as boiler analog,
burner safety, annunciators, computers, invertors, pre-
cipitator logic, soot blower control, load control,
telemetering, totalizing microwave radio, etc., are cov-
ered under these rules.

(b) Where carpeting is installed in rooms containing
control switchboards, it shall be antistatic type and shall
minimize the release of noxious, corrosive, caustic, or
toxic gas under any condition.

(c) Layout of the installation shall provide adequate
clearance in front of, or rear of panels if applicable, to
allow meters to be read without use of stools or auxiliary
devices.

(d) Where personnel access to control panels such as
bench boards is required, cables shall be routed through
openings separate from the personnel opening. Remov-
able, slidthg, or hlnged panels are to be installed to close
the peponnel opening when not in use.

SECTION

VWAC 296-44-12515 METAL ENCLOSED BUS.
(1) General requirements for all types of bus.

(a) Busways shall be installed only in accessible areas.

(b) Busways unless specifically approved for the pur-
pose, shall not be installed: Where subject to severe
physical damage or corrosive vapors; in hoistways; in
any classified hazardous location; outdoors or in damp
locations.

(c) Dead ends of busway shall be closed.

(d) Busways should be marked with the voltage and
current rating for which they are designed, in such
manner as to be visible after installation.

(2) Isolated—phase bus.

v
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(a) The minimum clearance between an isolated-
phase bus and any magnetic material shall be the dis-
tance recommended by the manufacturer to avoid over-
heating of the magnetic material.

(b) Nonmagnetic conduit should be used to protect
the conductors for bus alarm devices, thermocouples,
space heaters, etc., if routed within the manufacturer's
recommended minimum distance to magnetic material
and parallel to isolated—phase bus enclosures.

(c) When enclosure drains are provided for isolated-
phase bus, necessary piping shall be provided to divert
water away from electrical equipment.

(d) Wall plates for isolated—phase bus shall be
nonmagnetic, such as aluminum or stainless steel.

(e) Grounding conductors for isolated—phase bus ac-
cessories should not be routed through ferrous,conduit.

NEW]‘ION

D‘{AC 296-44-134 SURGE ARRESTERS.

NEW,81:C/TION

WAC 296-44-13405 GENERAL REQUIRE-
MENTS. If arresters are required, they shall be located
as close as practical to the equipment they protect.

NEW_&ECTION

V&AC 296—44-13415 INDOOR LOCATIONS. Ar-
resters, if installed inside of buildings shall be enclosed
or shall be located well away from passageways and
combustible parts.

NE ECTION

‘/QAC 296-44-13421 GROUNDING CONDUCT-
ORS. Grounding conductors shall be run as directly as
possible between the arresters and ground and be of low
impedance and ample current—carrying capacity (see
~44-023 for methods of protective grounding).

SECTION

WAC 296-44-13431 INSTALLATION. Arresters
shall be installed in such a manner and location that
neither the expulsion of gases nor the arrester
disconnegt®r is directed upon live parts in the vicinity.

SECTION

VWAC 296-44-170 SAFETY RULES FOR THE
INSTALLATION AND MAINTENANCE OF
OVERHEAD ELECTRIC SUPPLY AND COMMU-

NICA N LINES.
N SECTION
v

WAC 296-44-17005 PURPOSE. The purpose of
WAC 296-44-170 through 296-44-31792 is the practi-
cal safeguarding of persons during the installation, oper-
ation, or maintenance of overhead supply and
communication lines and their associated equipment.
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NEW SECTION

\/(VAC 296-44-17017 SCOPE. These sections cover
supply and communication conductors and equipment in
overhead lines. They cover the associated structural ar-
rangements of such systems and the extension of such
systems into buildings. The rules include requirements
for spacing, clearances, and strength of construction.
They do not cover installations in electric supply

station
NFJ(;ECTION

\/WAC 296-44-17029 APPLICATION OF RULES.
The general requirements for application of these rules
are contained in WAC 296-44-016. However, when a
structure is replaced, the arrangement of equipment
orm to the current edition of WAC 296-44-

W SECTION

4 WAC 296-44-182
MENTS.

NE)o/SECTION

V<VAC 296-44-18205 REFERENCED SECTIONS.
he introduction WAC 296-44-005, 296-44-013, and
296-44-016, definitions WAC 296-44-011, references
WAC 296-44-017, and grounding methods WAC 296-
44-023 shall apply to the requirements of WAC 296-

44-17¢ through 296-44-31792.
N SECTION
WAC 296-44-18225 INDUCED VOLTAGES.
ules covering supply line influence and communication
line susceptiveness have not been detailed in this code.
Cooperative procedures are recommended in the control
of voltages induced from proximate facilities. Therefore,
reasonable advance notice should be given to owners or
operators of other proximate facilities which may be ad-

versely affected by new construction or changes in exist-
ing ities.

?
NEX SECTION

\/(VAC 296-44-18239 ACCESSIBILITY. All parts
which must be examined or adjusted during operation
shall be arranged so as to be accessible to authorized
persons by the provision of adequate climbing spaces,
working spaces, working facilities, and clearances be-
tween Lonductors.

GENERAL REQUIRE-

NEW SECTION

¢VAC 296-44-18250 INSPECTION AND TESTS
OF LINES AND EQUIPMENT. (1) When in service.

(a) Initial compliance with rules. Lines and equipment
shall comply with these safety rules when placed in
service.

(b) Inspection. Lines and equipment shall be inspected
at such intervals as experience has shown to be
necessary.
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(c¢) Tests. When considered necessary, lines and
equipment shall be subjected to practical tests to deter-
mine required maintenance.

(d) Record of defects. Any defects affecting compli-
ance with this code revealed by inspection or tests, if not
promptly corrected, shall be recorded; such records shall
be maintained until the defects are corrected.

(e) Remedying defects. Lines and equipment with re-
corded defects which could reasonably be expected to
endanger life or property shall be promptly repaired,
disconnected, or isolated.

(2) When out of service.

(a) Lines infrequently used. Lines and equipment in-
frequently used shall be inspected or tested as necessary
before being placed into service.

(b) Lines temporarily out of service. Lines and equip-
ment temporarily out of service shall be maintained in a
safe condition.

(c) Lines permanently abandoned. Lines and equip-
ment permanently abandoned shall be removed or main-
tained ipra safe condition.

NEVAZCTION

d&/AC 296-44-18261 GROUNDING OF CIR-
CUITS, SUPPORTING STRUCTURES, AND
EQUIPMENT. (1) Methods. Grounding required by
these rules shall be in accordance with the applicable
methods given in WAC 296-44-023.

(2) Circuits.

(a) Common neutral. A conductor used as a common
neutral for primary and secondary circuits shall be ef-
fectively grounded as specified in WAC 296-44-023.

(b) Other neutrals. Primary or secondary neutral con-
ductors, other than common neutrals, which are to be
effectively grounded, shall be grounded as specified in
WAC 296-44-023.

(c) Surge arresters. Where the operation of surge ar-
resters is dependent upon grounding, they shall be
grounded in accordance with the methods outlined in
WAC 296-44-023.

(d) Use of earth as part of circuit. Supply circuits
shall not be designed to use the earth normally as the
sole conductor for any part of the circuit.

(3) Noncurrent—carrying parts.

(a) General. Metal or metal reinforced supporting
structures, including lamp posts; metal conduits and
raceways; cable sheaths; messengers; metal frames, cases
and hangers of equipment; and metal switch handles and
operating rods shall be effectively grounded.

Note 1: This rule does not apply to frames, cases, and
hangers of equipment and switch handles and operating
rods which are eight feet or more above readily accessi-
ble surfaces or are otherwise isolated or guarded and
where the practice of not grounding such items has been
a uniform practice over a well defined area.

Note 2: This rule does not apply to isolated or guarded
equipment cases in certain specialized applications, such
as series capacitors where it is necessary that equipment
cases be either ungrounded or connected to the circuit.
Such equipment cases shall be considered as energized
and shall be suitably identified.
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NoTE 3: This rule does not apply to equipment cases,
frames, equipment hangers, conduits, raceways, and ca-
ble sheaths enclosing only communications conductors,
provided they are not exposed to probable contact with
open supply conductors of over 300 volts.

(b) Guys. Guys shall be effectively grounded if at-
tached to a supporting structure carrying any supply
conductor of more than 300 volts or if exposed to such
conductors.

NortE 1: This rule does not apply to guys containing an
insulator or insulators installed in accordance with and
meeting the requirements of WAC 296-44-31738.

Note 2: This rule does not apply to guys attached to
supporting structures if all supply conductors are in ca-
ble conforming to the requirements of WAC 296-44-
21209 (3)(a), (b), and (c).

NortEe 3: This rule does not apply if the guy is attached
to a supporting structure on private right—of-way if all
the supply circuits exceeding 300 volts meet the require-

ments of WAC 296-44-19209 (2)(b).
NEW ZECTION

WAC 296-44-18273 ARRANGEMENT OF
SWITCHES. (1) Accessibility. Switches or their control
mechanisms shall be installed so as to be accessible to
authorized persons.

(2) Indicating open or closed position. Switch position
shall be visible or clearly indicated.

(3) Locking. Switch operating mechanisms. which are
accessible to unauthorized persons shall have provisions
for locking in each operational position.

(4) Uniform position. The handles or control mecha-
nisms for all switches throughout any system should
have consistent positions when opened and uniformly
different positions when closed in order to minimize
operating errors. Where this practice is not followed, the
switches should be marked to minimize mistakes in
operation

NEW/SECTION

\V(AC 296-44-194 RELATIONS BETWEEN
VARII(?CLASSES OF LINES.

NEWAECTION

WC 296-44-19405 RELATIVE LEVELS. (1)
Standardization of levels. The levels at which different
classes of conductors are to be located should be stan-
dardized by agreement of the utilities concerned.

(2) Relative levels: Supply and communication
conductors.

(a) Preferred levels. Where supply and communica-
tion conductors cross each other or are located on the
same structures, the supply conductors should be carried
at the higher level.

NortE: This rule does not apply to trolley feeders which
may be located for convenience approximately at the
level of the trolley-contact conductor.
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(b) Special construction for supply circuits, the volt-
age of which is 600 volts or less and carrying power not
in excess of 5 kilowatts. Where all circuits are owned or
operated by one party or where cooperative considera-
tion determines that the circumstances warrant and the
necessary coordinating methods are employed, single-
phase alternating-current or two—wire direct—current
circuits carrying a voltage of 600 volts or less between
conductors, with transmitted power not in excess of 5
kilowatts, when involved in the joint use of structures
with communication circuits may be installed in accord-
ance with Footnote 14 of Table 212—1 and Footnote 1 of
Table 212-15, under the following conditions.

(i) That such supply circuits are of covered conductor
not smaller than No. 8 AWG medium hard-drawn cop-
per or its equivalent in strength, and the construction
otherwise conforms with the requirements for supply
circuits of the same class.

(i) That the supply circuits be placed on the end and
adjacent pins of the lowest through signal support arm
and that a thirty inch climbing space be maintained
from the ground up to a point at least twenty—four inch-
es above the supply circuits. The supply circuits shall be
rendered conspicuous by the use of insulators of different
form or color from others on the poleline or by stenciling
the voltage on each side of the support arm between the
pins carrying each supply circuit, or by indicating the
voltage by means of metal characters.

(ii1) That there shall be a vertical clearance of at least
two feet between the support arm carrying these supply
circuits and the next support arm above. The other pins
on the support arm carrying the supply circuits may be
occupied by communication circuits used in the opera-
tion or control of signal system or other supply system if
owned, operated, and maintained by the same company
operating the supply circuits.

(iv) That such supply circuits shall be equipped with
arresters and fuses installed in the supply end of the cir-
cuit and where the signal circuit is alternating current,
the protection shall be installed on the secondary side of
the supply transformer. The arresters shall be designed
so as to break down at approximately twice the voltage
between the wires of the circuit, but the breakdown
voltage of the arrester need not be less than | kilovolt.
The fuses shall have a rating not in excess of approxi-
mately twice the maximum operating current of the cir-
cuit, but their rating need not be less than 10 amperes.
The fuses likewise shall in all cases have rating of at
least 600 volts, and where the supply transformer is a
stepdown transformer, shall be capable of opening the
circuit successfully in the event the transformer primary
voltage is impressed upon them.

" (v) Such supply cireuits in cable meeting the require-
ments of WAC 296-44-21209 (3)(a), (b), and (c) may
be installed below communication attachments, with not
less than two feet vertical separation between the supply
cable and the lowest communication attachment. Com-
munication circuits other than those used in connection
with the operation of the supply circuits shall not be
carried in the same cable with such supply circuits.
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(vi) Where such supply conductors are carried below
communication conductors, transformers and other ap-
paratus associated therewith shall be attached only to
the sides of the support arm in the space between, and at
no higher level than, such supply wires.

(vii) Lateral runs of such supply circuits carried in a
position below the communication space shall be pro-
tected through the climbing space by wood molding or
equivalent covering, or shall be carried in insulated mul-
tiple—conductor cable, and such lateral runs shall be
placed on the underside of the support arm.

(3) Relative levels: Supply lines of different voltage
classifications (as classified in Table 212-15).

(a) At crossings or conflicts. Where supply conductors
of different voltage classifications cross each other or
structure conflict exists, the higher voltage lines should
be carried at the higher level.

(b) On structures used only by supply conductors.
Where supply conductors of different voltage classifica-
tions are on the same structures, relative levels should be
as follows:

(i) Where all circuits are owned by one utility, the
conductors of higher voltage should be placed above
those of lower voltage.

(ii) Where different circuits are owned by separate
utilities, the circuits of each utility may be grouped to-
gether and one group of circuits may be placed above
the other group provided that the circuits in each group
are located so that those of higher voltage are at the
higher levels and that any of the following conditions are
met:

(A) A vertical spacing of not less than that required
by Table 212-15 is maintained between the nearest line
conductors of the respective utilities.

(B) Conductors of a lower voltage classification placed
at a higher level than those of a higher classification
shall be placed on the opposite side of the structure.

(C) Oyinership and voltage are prominently displayed.

NEWAECTION

AC 296-44-19421 AVOIDANCE OF CON-
FLICT. Two separate lines, either of which carries sup-
ply conductors, should be so separated from each other
that neither conflicts with the other. If this is not practi-
cal, the conflicting line or lines should be separated as
far as possible and shall be built to the grade of con-
struction required by WAC 296-44-242 for a conflicting
line, or the two lines shall be combined on the same

structufes.
NEW SECTION

VAC 296-44-19433 JOINT USE OF STRUC-
TURES. Joint use of structures should be considered for
circuits along the same general route. The choice be-
tween joint use of structures and separate lines shall be
determined through cooperative consideration of all the
factors involved, including the character of circuits, the
total number and weight of conductors, tree conditions,

number and location of branches and service drops, pos-
sible structure conflicts, availability of right—of—way, etc.
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Where such joint use is mutually agreed upon, it shall be
subject to the appropriate grade of construction specified
in WAC 296-44-242.

N E\/ECTION

AC 296-44-212 CLEARANCES.

NEW/ECTION

\MAC 296-44-21209 GENERAL. (1) Application.
This section covers all clearances, including climbing
spaces, involving overhead supply and communications
lines. Clearances of equipment from structure surfaces,
from spaces accessible to the general public, and height
above ground are covered in WAC 296-44-31765.

(2) Measurement of clearance and spacing. Unless
otherwise stated, all clearances shall be measured from
surface to surface and all spacings shall be measured
center to center. For clearance measurement, live metal-
lic hardware electrically connected to line conductors
shall be considered a part of the line conductors. Metal-
lic bases of potheads, surge arresters, and similar devices
shall be considered a part of the supporting structure.

(3) Supply cables. For clearance purposes, supply ca-
bles, including splices and taps, conforming to any of the
following requirements are permitted lesser clearances
than open conductors of the same voltage. Cables should
be capable of withstanding tests applied in accordance
with an applicable standard.

(a) Cables of any voltage having an effectively
grounded continuous metal sheath or shield, or cables
designed to operate on a multigrounded system at 8.7
kV or less, having a semiconducting insulation shield in
combination with suitable metallic drainage, all support-
ed on and cabled together with an effectively grounded
bare messenger—neutral.

(b) Cables of any voltage, not included in (a) of this
subsection covered with a continuous auxiliary
semiconducting shield in combination with suitable me-
tallic drainage and supported on and cabled together
with an effectively grounded bare messenger.

(c) Insulated, nonshielded cable operated at not over 5
kV phase-to—phase, or 2.9 kV phase-to-ground, sup-
ported on and cabled together with an eﬂectlvely
grounded bare messenger.

(4) Covered conductors. Covered conductors shall be
considered bare conductors for all clearance require-
ments except that spacing between conductors of the
same or different circuits, including grounded conduct-
ors, may be reduced below the minimum requirements
for open conductors when the conductors are owned, op-
erated, or maintained by the same party and when the
conductor covering provides sufficient dielectric strength
to prevent a short circuit in case of momentary contact
between conductors or between conductors and the
grounded conductor. Intermediate spacers may be used
to maintain conductor spacing and provide support.

(5) Neutral conductors.

(a) Neutral conductors which are effectively grounded
throughout their length and associated with circuits of 0
to 22 kilovolts to ground may have the same clearances
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as guys and messengers, except as provided for conduct-
ors over railroads in WAC 296-44-21230(1), Table
212—1, Footnote 15.

(b) All other neutral conductors of supply circuits
shall have the same clearances as the phase conductors
of the circuit with which they are associated.

(6) Alternating and direct current circuits. The rules
of this section are applicable to both alternating and di-
rect current circuits. For direct current circuits, the
clearance requirements shall be the same as those for
alternating current circuits having the same crest voltage
to ground.

(7) Constant—current circuits. The clearances for con-
stant—current circuits shall be determined on the basis of
their nominal full-load voltage.

(8) Maintenance of clearances and spacings. The
clearances and spacing required shall be maintained at
the values and under the conditions specified in WAC

296-44-212

NE ECTION

WAC 296-44-21221 CLEARANCES OF SUP-
PORTING STRUCTURES FROM OTHER OB-
JECTS. Supporting structures, support arms and
equipment attached thereto, and braces shall have the
following clearances from other objects. The clearance
shall be measured between the nearest parts of the ob-

jects concerned.
(1) From fire hydrants. Not less than three feet.

RECOMMENDATION: Where conditions permit, a clear-
ance of not less than four feet is recommended.

(2) From streets, roads, and highways.

(a) Where there are curbs: Supporting structures,
support arms, or equipment attached thereto, up to fif-
teen feet above the road surface shall be located a suffi-
cient distance from the street side of the curbs to avoid
contact by ordinary vehicles using and located on the
traveled way. In no case shall such distance be less than
six inches.

(b) Where there are no curbs, supporting structures
should be located a sufficient distance from the roadway
to avoid contact by ordinary vehicles using and located
on the traveled way.

(c) Location of overhead utility installations on high-
ways with narrow rights—of—way or on urban streets with
closely abutting improvements are special cases which
must be resolved in a manner consistent with the pre-
vailing limitations and conditions.

(3) From railroad tracks. Where railroad tracks are
paralleled or crossed by overhead lines, all portions of
the supporting structures, support arms, anchor guys,
and equipment attached thereto less than twenty-two
feet above the nearest track rail shall be located not less
than twelve feet from the nearest track rail. See WAC
296-44-21253(8).

NoOTE 1: A clearance of not less than seven feet may be
allowed where the supporting structure is not the con-
trolling obstruction, provided sufficient space for a
driveway is left where cars are loaded or unloaded.
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NoTE 2: Supports for overhead trolley contact conduct-
ors may be located as near their own track rail as con-
ditions require. If very close, however, permanent
screens on cars will be necessary to protect passengers.

NoTE 3: Where necessary to provide safe operating con-
ditions which require an uninterrupted view of signals,
signs, etc. along tracks, the parties concerned shall co-
operate in locating structures to provide the necessary
clearance.

NoTE 4: At industrial sidings, a clearance of not less
than seven feet shall be permitted, provided sufficient
space is left where cars can be loaded or unloaded.

Clearance Zone ——-._ 11
WAC 296-44-21253(8) N
i ittt
8
29 Condun—/ §
§
3
15 o
on
N
[ 5 19)
3 <
==
_/ RARAT ’chl I )
RR Track l Road
12%or 7* | Curb
WAC 296-44-21221(3) WAC 296-44-21221(1)
Fig. 212-1

Clearances to Other Objects

NE)%ECTION

VWAC 296-44-21230 VERTICAL CLEARANCE
OF WIRES, CONDUCTORS, CABLES, AND LIVE
PARTS OF EQUIPMENT ABOVE GROUND,
RAILS, OR WATER. The vertical clearance of all
wires, conductors, cables, and live parts of equipment
above ground in generally accessible places, or above the
top of the rails or water, shall not be less than the
following:

(1) Basic clearances for wires, conductors, and cables.
The clearances in Table 212-1 apply under the following
conditions:

(a) Conductor temperature of 60°F, no wind, with
final unloaded sag in the wire, conductors, or cables, or
with initial unloaded sag in cases where these facilities
are maintained approximately at initial unloaded sags.
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(b) Span lengths not greater than the following:

Span Lengths

Loading District (feet)
Heavy 175
Medium '250
Light 350

One hundred fifty feet in heavy—loading district
and two hundred twenty-five feet in medium—
loading district for three—stand conductors, each
wire of which is 0.09 inches or less in diameter.

[42]
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Table 212-1 Minimum Vertical Clearance of Wires, Conductors, and Cables Above Ground, Rails, or Water
(Voltages are phase to ground for effectively grounded circuits and those other circuits where all ground faults are cleared by promptly deenergizing
the faulted section, both initially and following subsequent breaker operations. See the definition section for voltages of other systems.)

Communication
conductors and
cables, guys,

messengers, surge
protection wires,
neutral conductors

meeting WAC

296—44-21209 (5)(a),

Trolley and
electrified
railroad contact

supply cables Open supply conductors and
meeting WAC line conductors associated span
296-44-21209 (3)(a) of 0 to 750 V Open supply or messenger
Nature of and supply cables and supply cables line_conductors wires
Surface under— of 0 to 750 V meeting over 750 V meeting 750 V 0 to 750 V to
neath wires, WAC 296-44-21209 (S)Sb) WAC 296-44-21209 (3)(b) to 22 to 750 V 50 kV
conductors, or 296-44-21209 (3)(c) ! or 296-44-21209 (3)(c) 22 kV 50 kV to ground to ground
or cables (ft) (ft) (ft) (ft) (ft) (ft)
Where wires, conductors, or cables cross over or overhang
1. Track rails of railroads
(except electrified railroads
using over-head trolley 3 s
conductors) 1527 27 28 29 422 ‘22
2. Roads, streets, alleys;
nonresidential driveways,
parking lots, and other
areas sub}'ccl to truck R
traffic 2! 72 613 g 18 20 21 518 520
3. Residential driveways;
commercial areas not subject " e
to truck traffic 12 15 20 21 518 %20
4. Other land traversed by
vehicles such as cultivated,
grazing, forest, orchard, etc. 18 18 20 21 — —
5. Spaces or ways accessible - !
to pedestrians only 15 Ba 1345 15 16 16 18
6. Water areas not suitable for
sailboating or where 0
sailboating is prohibited ' 15 15 17 17 — —
7. Water areas suitable for
sailboating including lakes,
ponds, reservoirs, tidal
waters, rivers, streams, and
canals with an unobstgucted
surface area of: |’ '8!
(a) Less than 20 acres 18 18 20 21 — —
(b) 20 to 200 acres 26 26 28 29 — —
(c) 200 to 2000 acres 32 32 34 35 — —
(d) Over 2000 acres 38 38 40 41 — —
8. Public or private land Clearance above ground shall be 5 ft greater
and water areas posted for than in 7 above, for the type of water areas
rigging or launching sailboats served by the launching site
Where wires, conductors, or cables run along and within the limits of
highways or other road rights—of—way but do not overhang the roadway

9. Roads, streets, or 3 23 25
alleys B Byg 18 20 21 %18 20
10. Roads in rural districts
where it is unlikely that
vehicles will be crossing 0 12
under the line 214 1055 18 19 18 520

(431
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Where subways, tunnels, or bridges require it, less clearances
above ground or rails than required by Table 232-1 may be
used locally. The trolley and electrified railroad contact con-
ductor should be graded very gradually from the regular con-
struction down to the reduced elevation.

For wire, conductors, or cables crossing over mine, logging, and
similar railways which handle only cars lower than standard
freight cars, the clearance may be reduced by an amount equal
to the difference in height between the highest loaded car han-
dled and twenty feet, but the clearances shall not be reduced
below that required for street crossings.

These clearances may be reduced to twenty—five feet where
paralleled by trolley—contact conductor on the same street or
highway.

In communities where twenty—one feet has been established,
this clearance may be continued if carefully maintained. The
elevation of the contact conductor should be the same in the
crossing and next adjacent spans. (See WAC 296-44-31792
(4)(b) for conditions which must be met where uniform height
above rail is impractical.)

In communities where sixteen feet has been established for trol-
ley and electrified railroad contact conductors 0 to 750 V to
ground, or eighteen feet for trolley and electrified railroad con-
tact conductors exceeding 750 V, or where local conditions
make it impractical to obtain the clearance given in the table,
these reduced clearances may be used if carefully maintained.
If a communication service drop or a guy which is effectively
grounded or is insulated against the highest voltage to which it
is exposed, up to 8.7 kV, crosses residential streets and roads,
the clearance may be reduced to sixteen feet at the side of the
traveled way provided the clearance at the center of the traveled
way is at least eighteen feet. This reduction in clearance does
not apply to arterial streets and highways which are primarily
for through traffic, usually on a continuous route.

This clearance may be reduced to the following values:

feet
(a) For insulated communication conductors
and communication cables 8
(b) For conductors of other communication cir-
cuits 10
(c) For guys 8
(d) For supply cables meeting WAC 296-44—
21209 (3)(a). 10

This clearance may be reduced to the follbwing values:

(a) Twelve feet for supply conductors limited to
300 V to ground

(b) Ten feet for drip loops of service drop con-
ductors limited to 150 V to ground and
meeting WAC 296-44-21209 (3)(b) or (c¢)
and the portion of the associated service
drop span located within fifteen feet of the
service entrance to buildings.

Spaces and ways accessible to pedestrians only are areas where
vehicular traffic is not normally encountered or not reasonably
anticipated.

Where a supply or communication line along a road is located
relative to fences, ditches, embankments, etc., so that the
ground under the line would not be expected to be traveled ex-
cept by pedestrians, this clearance may be reduced to the fol-
lowing values:

feet
(a) Insulated communication conductor and
communication cables 8
(b) Conductors of other communication circuits 10
(c) Supply cables of any voltage meeting WAC
296-44-21209 (3)(a) and supply cables
limited to 150 V to ground meeting WAC
296-44-21209 (3)(b) or (¢) 10
(d) Supply conductors limited to 300 V to
ground 12
(e) Guys. 8

No clearance from ground is required for anchor guys not
crossing track rails, streets, driveways, roads, or pathways.

This clearance may be reduced to thirteen feet for communica-
tion conductors.

13

20

21
22

24

25
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Where this construction crosses over or runs along alleys, drive-
ways, or parking lots, this clearance may be reduced to fifteen
feet for spans limited to one hundred fifty feet.

Where supply circuits of 600 V or less, with transmitted power
of 5000 W or less, are run along fenced (or otherwise guarded)
private rights—of-way in accordance with the provisions speci-
fied in WAC 296-44-19409 (2)(b) this clearance may be re-
duced to ten feet.

The value may be reduced to twenty—five feet for guys, for ca-
bles carried on messengers, and for supply cables meeting WAC
296-44-21209 (3)(a). This value may be reduced to twenty-five
feet for conductors effectively grounded throughout their length
and associated with supply circuits of 0 to 22 kV, only if such
conductors are stranded, are of corrosion-resistant material, and
conform to the strength and tension requirements for messen-
gers given in WAC 296-44-27821(9).

Adjacent to tunnels and overhead bridges which restrict the
height of loaded rail cars to less than twenty feet, these clear-
ances may be reduced by the difference between the highest
loaded rail car handled and twenty feet, if mutually agreed to
by the parties at interest.

For controlled impoundments, the surface area and correspond-
ing clearances shall be based upon the design high water level.
For other waters, the surface area shall be that enclosed by its
annual high water mark, and clearances shall be based on the
normal flood level. The clearance over rivers, streams, and ca-
nals shall be based upon the largest surface area of any one mile
long segment which includes the crossing. The clearance over a
canal, river, or stream normally used to provide access for sail-
boats to a larger body of water shall be the same as that re-
quired for the larger body of water.

Where an overwater obstruction restricts vessel height to less
than the following:

For a surface area A reference vessel height

in acres of in feet of
less than 20 16
20 to 200 24
200 to 2000 30
over 2000 36

the required clearance may be reduced by the difference be-
tween the reference vessel height given above and the overwater
obstruction height, except that the reduced clearance shall not
be less than that required for the surface area on the line cross-
ing side of the obstruction.

Where the United States Army Corps of Engineers, or the
state, or a surrogate thereof has issued a crossing permit, clear-
ances of that permit shall govern.

See WAC 296-44-21253(8) for the required horizontal and di-
agonal clearances to rail cars.

These clearances do not allow for the future road resurfacing.
For the purpose of this rule, trucks are defined as any vehicle
exceeding eight feet in height. Areas not subject to truck traffic
are areas where truck traffic is not normally encountered or not
reasonably anticipated.

For communications cables supported on a messenger, and with
span lengths not exceeding one hundred fifty feet, the clearance
may be reduced to seventeen feet above or along local streets or
roads. This reduction does not apply for arterial streets or high-
ways which are primarily for through traffic, usually on a con-
tinuous route.

This clearance may be reduced to ten feet for communication
conductors and cables, guys, messengers and supply cables
meeting WAC 296-44-21209 (3)(a).

Communication cables supported on a steel messenger may
have a 60°F clearance of fifteen feet where span lengths do not
exceed one hundred fifty feet and poles are back of curbs or
other deterrents to vehicular traffic.

(2) Additional clearances for wires, conductors and

cables. Greater clearances than specified in Table 212-1,
(subsection (1) of this section) shall be provided where
required by (a) and (b) of this subsection. Increases are
cumulative where more than one apply.

NoTE 1: Additional clearances are not required for guys.
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NoTe 2: Additional clearances are not required for
communication cables supported on messengers and
communication wires which do not overhang the traveled
way, but run along and within the limits of public high-
ways or other public rights—of-way for traffic.

[45]
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(a) Voltages exceeding 50 kilovolts.

(i) For voltages between 50 and 470 kilovolts, the
clearance specified in Table 2121, (subsection (1) of
this section) shall be increased at the rate of 0.4 in per
kilovolt in excess of 50 kilovolts. For voltages exceeding
470 kV, the clearance shall be determined by the alter-
nate method given by subsection (4) of this section. All
clearances for lines over 50 kV shall be based on the
maximum operating voltage.

NorTe: For voltages exceeding 98 kV alternating current
to ground or 139 kV direct current to ground, clear-
ances less than those required above are permitted for
systems with known maximum switching surge factors
(see subsection (4) of this section).

(ii) The additional clearance for voltages exceeding
50 kV specified in (a)(i) of this subsection shall be in-
creased three percent for each one thousand feet in ex-
cess of thirty—three hundred feet (1000 m) above mean
sea level.

(iii) For voltages exceeding 98 kV alternating current
to ground, or 139 kV direct current to ground, either
the clearances shall be increased or the electric field, or
the effects thereof, shall be reduced by other means, as
required, to limit the current due to electrostatic effects
to 5.0 milliamperes, rms, if the largest anticipated
truck, vehicle, or equipment under the line were
shortcircuited to ground. For this determination, the
conductors shall be at a final unloaded sag at 120°F.

(b) Sag increase.

(i) No additional clearance is required for trolley and
electrified railroad contact conductors.

(ii) No additional clearance is required where span
lengths are less than those listed in subsection (1)(b) of
this section, and the maximum conductor temperature
for which the supply line is designed to operate is 120°F
or less.

(iii) Where supply lines are designed to operate at or
below a conductor temperature of 120°F and spans are
longer than specified in subsection (1)(b) of this section,
the minimum clearance at midspan shall be increased
by the following amounts.

(A) General.

For spans exceeding the limits specified in WAC
296-44-21230 (1)(b), the clearance specified in Table
212-1 shall be increased by 0.1 foot for each ten feet of
the excess of span length over such limits. See
(b)(iii)(C) of this subsection.

(B) Railroad crossings.

For spans exceeding the limits specified in subsection
(1)(b) of this section, the clearance specified in Table
212-1 shall be increased by the following amounts for
each ten feet by which the crossing span length exceeds
such limits. See (b)(iii){(C) of this subsection.

WSR 86-16-007

Amount of increase

per 10 feet
Large 'Small
conductors conductors
Loading district (ft) (ft)
Heavy and medium 0.15 0.30
Light 0.10 0.15

A small conductor is a conductor having an overall diameter of
metallic material equal to or less than the following values:

Outside diameter
of conductor

Solid Stranded

Material (inches) (inches)
All copper 0.160 0.250
Other than all 0.250 0.275
copper
(C) Limits.

The maximum additional clearance need not exceed
the arithmetic difference between final unloaded sag at
a conductor temperature of 60°F (15°C), no wind, and
final sag at the following conductor temperature and
condition, whichever difference is greater, computed for
the crossing span.

(I) 32°F no wind, with radial thickness of ice, if any,
specified in WAC 296-44-26309(2) for the loading dis-
trict concerned.

(IT) 120°F (50°C), no wind.

(iv) Where supply lines are designed to operate at
conductor temperature above 120°F regardless of span
length, the minimum clearance at midspan specified in
subsections (1) and (2)(a) of this section shall be in-
creased by the difference between final unloaded sag at
a conductor temperature of 60°F no wind, and final sag
at the following conductor temperature and condition,
whichever difference is greater, computed for the cross-
ing span.

(A) 32°F no wind, with radial thickness of ice, if any,
specified in WAC 296-44-26309(2) for the loading dis-
trict concerned.

(B) The maximum conductor temperature for which
the supply line is designed to operate, with no horizontal
displacement.

NotE: The phase and neutral conductors of a supply
line should be considered separately when determining
the sag increases of each due to temperature rise.

(v) Where minimum clearance is not at midspan, the
additional clearances specified in (b)(iii} and (iv) of this
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subsection may be reduced by multiplying by the fol-
lowing factors:

Distance from nearer support
of crossing span to point of
crossing in percentage of

crossing span length Factors'

5 0.19
10 0.36
15 0.51
20 0.64
25 0.75
30 0.84
35 0.91
40 0.96
45 0.99
50 1.00

! Interpolate for intermediate values.

In applying this rule, the "point of crossing” is the location under the
conductors of any topographical feature which is the determinant of
the clearance.

(3) Clearance to live parts of equipment mounted on
structures.

(a) Basic clearances. The vertical clearance above
ground for unguarded live parts such as potheads, trans-
former bushings, surge arresters, and short lengths of
supply conductors connected thereto, which are not sub-
ject to variation in sag, shall be as shown in Table 212-
2.

Table 212-2. Minimum Vertical Clearance of Rigid Live Parts Above
Ground

(Voltages are phase to ground for effectively grounded circuits and

those other circuits where all ground faults are cleared by promptly

de—energizing the faulted section, both initially and following subse-

quent breaker operations. See the definition section for voltages of oth-

er systems.)

0 to 750 V. to 22 to
750 V 22 kV 50 kV
Nature of surface below live parts

1.  Where live parts overhang:

a. Roads, streets, alleys;

nonresidential driveways;

parking lots and other areas

subject to truck traffic *3 16 18 19
b. Residential driveways;

commercial areas not

subject to truck traffic 3 13 18 19
c. Other land traversed by

vehicles such as cultivated

land, grazing land,

forest, orchard, etc. 16 18 19
d. Spaces and ways accessible
to pedestrians only. 6 1343 13 14
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0 to 750 V to 22 to
750 V 22 kV 50 kV
Nature of surface below live parts

2. Where live parts are along and
within the limits of highways or
other road rights—of-way but
do not overhang the roadway:
a. Roads, streets, and alleys
b. Roads in'rural districts

where it is unlikely that
vehicles will be crossing
under thé line. 13 16 17

16 18 19

This clearance may be reduced to the following values:

(a) Live parts limited to 300 V to ground 12
(b) Live parts limited to 150 V to ground and
drip loops of service drop conductors limit-
ed to 150 V to ground and meeting WAC
296-44-21209 (3)(b) or (c). 10

Where a supply line along a road is limited to 300 V to ground
and is located relative to fences, ditches, embankments, etc., so
that the ground under the line would not be expected to be
traveled except by pedestrians, this clearance may be reduced to
twelve feet.

Where supply circuits of 600 V or less, with transmitted power
of 5000 W or less, are run along fenced (or otherwise guarded)
private rights—of-way in accordance with the provisions speci-
fied in WAC 296-44-19409 (2)(b), this clearance may be re-
duced to ten feet.

For the purpose of this rule, trucks are defined as any vehicle
exceeding eight feet in height.

These clearances do not allow for future road resurfacing.
Spaces and ways accessible to pedestrians only are areas where
vehicular traffic is not normally encountered or not reasonably
anticipated.

(b) Additional clearances for voltages exceeding 50
kilovolts.

(i) For voltages between 50 and 470 kilovolts, the
clearance specified in Table 212-2 ((a) of this subsec-
tion) shall be increased at the rate of 0.4 in per kilovolt
in excess of 50 kV. For voltages exceeding 470 kV, the
clearances shall be determined by the alternate method
given by subsection (4) of this section. All clearances for
lines over 50 kV shall be based on the maximum operat-
ing voltage.

NotE: For voltages exceeding 98 kV alternating current
to ground or 139 kV direct current to ground, clearances
less than those required above are permitted for systems
with known maximum switching surge factors. (See
subsection (4) of this section.)

(ii) The additional clearance for voltages exceeding 50
kV specified in (b)(i) of this subsection shall be in-
creased three percent for each one thousand feet in ex-
cess of thirty—three hundred feet above mean sea level.

(iii) For voltages exceeding 98 kV alternating current
to ground, or 139 kV direct current to ground either the
clearances shall be increased or the electric field, or the
effects thereof, shall be reduced by other means, as re-
quired, to limit the current due to electrostatic effects to
5.0 milliamperes, rms, if the largest anticipated truck,
vehicle, or equipment under the line were short—circuited
to ground.
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(4) Alternate clearances for voltages exceeding 98
kilovolts alternating current to ground or 139 kilovolts
direct current to ground. The clearances specified in
subsections (1), (2) and (3) of this section may be re-
duced for circuits with known switching surge factors
but shall not be less than the values computed by adding
the reference height to the electrical component of
clearance.

(a) Sag conditions of line conductors. Minimum verti-
cal clearances shall be maintained under the following
conductor temperatures and conditions:

(i) 32°F no wind, with radial thickness of ice specified
in WAC 296-44-26309(2) for the loading district
concerned.

(i1) 120°F, no wind.

(iii) Maximum conductor temperature, for which the
line is designed to operate, if greater than 120°F, with
no horizontal displacement.

(b) Reference heights are shown in Table 212-3.

(¢) Electrical component of clearance.

(i) The clearance computed by the following equation
and listed in Table 212—4 shall be added to the reference
heights specified in Table 212-3.

1.667
Ve(Pl)-a

D=3
3.28 500 K

be (ft)

where
V maximum alternating current crest operat-
ing voltage to ground or maximum direct
current operating voltage to ground in
kilovolts;
maximum switching surge factor expressed
in per—unit peak voltage to ground and de-
fined as a switching surge level for circuit
breakers corresponding to ninety—eight per-
cent probability that the maximum switch-
ing surge generated per breaker operation
does not exceed this surge level, or the
maximum anticipated switching surge level
generated by other means, whichever is
greater;
= 1.15, the allowance for three standard
deviations;
1.03, the allowance for nonstandard at-
mospheric conditions;
1.2, the margin of safety;
1.15, the configuration factor for con-
ductor-to—plane gap.

PU

a

b

c
K

(ii) The value of D shall be increased three percent
for each one thousand feet in excess of fifteen hundred
feet above mean sea level.

(iii) Either the clearances shall be increased or the
electric field, or the effects thereof, shall be reduced by
other means, as required, to limit the current due to
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electrostatic effects to 5.0 milliamperes, rms, if the larg-
est anticipated truck, vehicle, or equipment under the
line were shortcircuited to ground. For this determina-
tion, the conductors shall be at a final unloaded sag at
120°F.

(d) Limit. The clearances derived from (b) and (c) of
this subsection shall be not less than the clearances giv-
en in Tables 212-1 or 212-2 computed for 98 kilovolts
alternating current to ground in accordance with sub-
section (2)(a) or (3)(b) of this section, respectively.

Table 212-3 Reference Heights

Nature of surface underneath lines Ft
a. Track rails of railroads (except electrified railroads us-

ing overhead trolley conductors) 22
b. Streets, alleys, roads, driveways, and parking lots 14
c. Spaces and ways accessible to pedestrians only 9
d. Other land, such as cultivated, grazing, forest or or-

chard, which is traversed by vehicles 14
e. Water areas not suitable for sailboating or where

sailboating is prohibited 14
f. Water areas suitable for sailboating including lakes,

ponds, reservoirs, tidal waters, rivers, streams, and ca-

nals with unobstructed surface arca

(1) less than 20 acres 18

(2) 20 to 200 acres 26

(3) 200 to 2000 acres 32

(4) over 2000 acres 38

In public or private land and water areas posted for
rigging or launching sailboats, the reference height
shall be five feet greater than in f. above, for the type of
water areas serviced by the launching site.

' See WAC 296-44-21253(8) for the required horizontal and di-
agonal clearances to rail cars.

Spaces and ways accessible to pedestrians only are areas where
vehicular traffic is not normally encountered or not reasonably
anticipated.

For controlled impoundments, the surface area and correspond-
ing clearances shall be based upon the design high water level.
For other waters, the surface area shall be that enclosed by its
annual high water mark, and clearances shall be based on the
normal flood level. The clearance over rivers, streams, and ca-
nals shall be based upon the largest surface area of any one—
mile—long segment which includes the crossing. The clearance
over a canal or similar waterway providing access for sailboats
to a larger body of water shall be the same as that required for
the larger body of water.

Where an overwater obstruction restricts vessel height to less
than the following:

A reference vessel

height of
For a surface of ft
(1) less than 20 acres 16
(2) 20 to 200 acres 24
(3) 200 to 2000 acres 30
(4) over 2000 acres (800 ha) 36

The required clearance may be reduced by the difference
between the reference vessel height given above and the
overwater obstruction height, except that the reduced
clearance shall not be less than that required for the
surface area on the line crossing side of the obstruction.
Table 2124 Electrical Component of Clearance
Above Ground or Rail in (c)(i) of this subsection
(Add three percent for each one thousand feet in excess of fifteen hun-

dred feet above mean sea level. Increase clearance to limit electrostatic
effects in accordance with (c)(iii) of this subsection.)
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Electrical
Maximum component
operating Switching of
voltage surge Switching clearance
phase—~to-phase factor surge
(kV) (per unit) kV) (ft)
242 4.5 or less 839 or less '8.6
362 2.8 or less 839 or less '8.6
550 1.9 or less 839 or less '8.6
2.0 898 10.8
2.2 988 12.7
2.4 1079 14.6
2.6 1168 16.7
800 1.6 1045 13.9
1.8 1176 16.9
2.0 1306 20.1
2.1 or more 1372 or more 018

Limited by (d) of this subsection.

2 mited by subsections (1) and (2) of this section.
NEW SECTION

\/WAC 296-44-21241 CLEARANCES BETWEEN
WIRES, CONDUCTORS, AND CABLES CARRIED
ON DIFFERENT SUPPORTING STRUCTURES.
(1) General.

Crossings should be made on a common supporting
structure, where practical. In other cases, the clearance
between any two crossing or adjacent wires, conductors,
or cables carried on different supporting structures shall
not be any less at any location in the spans than that re-
quired by WAC 296-44-21241. The minimum clearance
shall be as illustrated by a clearance envelope developed
under WAC 296-44-21241 (1)(b) applied at the posi-
tions on or within conductor movement envelopes devel-
oped under WAC 296-44-21241 (1)(a) at which the
two wires, conductors, or cables would be closest togeth-
er. For purposes of this determination, the relevant posi-
tions of the wires, conductors, or cables on or within
their respective conductor movement envelopes are those
which can occur when (a) both are simultaneously sub-
jected to the same ambient air temperature and wind
loading conditions and (b) each is subjected individually
to the full range of its icing conditions and applicable
design electrical loading.
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CONDUCTOR MOVEMENT
ENVELOPES DEVELOPED
UNDER RULE 233Al AT
THE LOCATION IN THE
LINE WHERE WIRES,
CONDUCTORS, OR CABLES
COULD BE CLOSEST
TOGETHER

CLOSEST WIRE, CONDUCTOR, OR
CABLE OF CIRCUIT NO 4
-

CLEARANCE

ENVELOPE ~—— CLOSEST WIRE,
DEVELOPED CONDUCTOR,
UNDER H— OR CABLE OF
RULE 233A2 CIRCUITNO 2

RANGE OF POSSIBLE
POSITIONS OF CONDUCTOR
NO 2 WHEN CONDUCTOR
NO 1 1S AT POSITION X ON
tTS CONDUCTOR
MOVEMENT ENVELOPE

DIRECTION OF WIND

Fig. 212-3

Use of Clearance Envelope and Conductor Movement
Envelopes to Determine Applicable Clearance

Norte 1: In this illustration Conductor No. 2 is closest at
position X, to Conductor No. 1, where the latter is at
position X,.

Norte 2: Fig. 212-3 is a graphical illustration of the ap-
plication of WAC 296-44-21241(1). Alternative meth-
ods which assure compliance with these rules may be
used.

(a) Conductor movement envelope.

(i) Development. The conductor movement envelope
shall be developed from the locus of the most displaced
conductor positions shown in Fig. 212-4. The conductor
positions A-E which define the conductor movement en-
velope include the effects of the basic conditions shown
in Fig. 212-4 and the sag increases specified in WAC
296-44-21241 (1)(a)(ii) as applicable.

Fig. 212-4
Conductor Movement Envelope

D
DIRECTION OF WIND
—_— .

™~

3 CONDUCTOR
MOVEMENT
ENVELOPE
3
Conductor Ice Wind
Point Temperature Sag  Loading  Displacement’
A 60°F initial none none
B 60°F initial  none 6 Ib per sq fi’
C 60°F final none none
D 60°F final none 6 Ib per sq fi?
E,:M The greater final none none
of 120°F
or maximum
operating
E23 4 32°F final as none
applicable

The direction of the wind shall be that which produces the min-
imum separation. The displacement of the wire, conductors or
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cables includes the deflection of suspension insulators and flexi-
ble structures.

Wind loading may be reduced to four pounds per square foot in
areas sheltered by buildings, terrain, or other obstacles.

3 If no sag increase is required by WAC 296-44-21241

(1)(a)(ii) point E = point C.
Line D-E shall be considered to be straight unless the actual
concavity characteristics are known.

(i1) Sag increase.

(A) No sag increase is required for trolley and elec-
trified railroad contact conductors.

(B) No sag increase is required where span lengths
are less than those listed below and the maximum con-
ductor temperature for which the supply line is designed
to operate is 120°F or less.

Span lengths

Loading district (ft)
Heavy "175
Medium '250
Light 350

'One hundred fifty feet in heavy-loading district and two hundred
twenty—five feet in medium-loading district for three-strand conduct-
ors, each of which is 0.09 in or less in diameter.

(C) Where supply lines are designed to operate at or
below a conductor temperature of 120°F and spans are
longer than specified in WAC 296-44-21241
(1)(a)(i1)(B), the sag at midspan shall be increased by
the following:

(I) Where crossing occurs at midspan in the upper
conductor sag shall be increased by the following
amounts for each ten feet by which the crossing span
length exceeds the limits specified in WAC 296-44-
21241 (1)(a)(ii)(B).

Amount of increase

per 10 ft
Large Small’
conductors conductors
Loading district (ft) (ft)
Heavy and medium 0.15 0.30
Light 0.10 0.15

A small conductor is a conductor having an overall diameter of
metallic material equal to or less than the following values:

Outside diameter
of conductor

Solid Stranded
(inches)  (inches)
All copper 0.160 0.250
Other than all
copper 0.250 0.275
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(IT) Limits. The maximum additional sag need not
exceed the arithmetic difference between final unloaded
sag at a conductor temperature of 60°F no wind, and
final sag at the conductor temperature and condition
(aa) or (bb) below, whichever difference is greater,
computed for the crossing span.

(aa) 32°F, no wind, with radial thickness of ice, if
any, specified in Rule 250B for the loading district
concerned.

(bb) 120°F, no wind.

(D) Where upper conductors are designed to operate
at a conductor temperature above 120°F, the minimum
sag at midspan specified in WAC 296-44-2124]
(1)(a)(i) and (1)(a)(ii)(B) shall be increased by the dif-
ference between final unloaded sag at a conductor tem-
perature of 60°F, no wind, and final sag at the
following conductor temperature and condition, which-
ever difference is greater, computed for the crossing
span.

(I) 32°F, no wind, with radial thickness of ice, if any,
specified in WAC 296-44-26309(2) for the loading dis-
trict concerned.

(I) The maximum conductor temperature for which
the supply line conductor is designed to operate, with no
horizontal displacement.

(E) Where crossing is not at midspan of the upper
conductor and under conditions where the upper span
exceeds those specified in WAC 296-44-21241
(1)(a)(ii)(B), the additional sag may be reduced by
multiplying the additional sag determined by WAC
296-44-21241 (1)(a)(ii)(C) and (D) by the following
factors:

Distance from nearest support
of crossing span to point of
crossing in percentage of

crossing span length Factors'

5 0.19
10 0.36
15 0.51
20 0.64
25 0.75
30 0.84
35 0.91
40 0.96
45 0.99
50 1.00

Interpolate for intermediate values.

(b) Clearance envelope.

The clearance envelope shown in Fig. 212-5 shall be
determined by the horizontal clearance (H) required by
WAC 296-44-21241(2) and the vertical clearance (V)
required by WAC 296-44-21241(3).

[51]



WSR 86-16-007 Washington State Register, Issue 86-16

Fig. 212-5
Clearance Envelope

CLOSEST ALLOWABLE POSITION
OF CONDUCTOR NO 2

—

CONDUCTOR NO! CONDUCTOR NO |

H>V Hzv

(2) Horizontal clearance.

(a) Basic clearance requirements. The horizontal
clearance between crossing or adjacent wires, conduct-
ors or cables carried on different supporting structures
shall not be less than five feet. For voitages between the
wires, conductors, or cables exceeding 129 kV, addition-
al clearance of 0.4 inches per kV over 129 kV shall be
provided.

NoTEe: The horizontal clearance between anchor guys of
different supporting structures may be reduced to six
inches and may be reduced to two feet between other
guys, span wires and neutral conductors meeting WAC
296—44-21209 (5)(a).

(b) Alternate clearances for voltages exceeding 98 kV
alternating current to ground or 139 kV direct current
to ground. The clearances specified in WAC 296-44-
21241 (2)(a) may be reduced for circuits with known
switching surge factors but shall not be less than the
clearances derived from the computations required in
WAC 296-44-21265 (2)(c)(i) and (ii).

(3) Vertical clearance.

(a) Basic clearance. The vertical clearance between
any crossing or adjacent wires, conductors, or cables
carried on different supporting structures shall not be
less than those shown in Table 212-5.

NoTE: No vertical clearance is required between wires,
conductors, or cables that are electrically interconnected
at the crossing.

[52]
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Table 212-5. Vertical Clearances of Wires, Conductors, and Cables Carried on Different Supporting Structures

(Voltages are phase to ground for effectively grounded circuits and those other circuits where all ground faults are cleared by promptly deenergizing

the faulted section, both initially and following subsequent breaker operations. See the definition section for voltages of other systems.)

(The insertion of a given clearance in brackets indicates that in general, the lines operating at the voltage named above this clearance should not

cross over the lines at the voltage to the left of the clearance in brackets.)

Open supply
Supply cables conductors, 0
Upper level and messengers to 750 V; Guys, span
meeting WAC supply cables wires, neutral
296—44-21209 (3)(a) over 750 V conductors
and supply meeting WAC meeting WAC
Communi- cables of O 296-44-21209 Open supply 296-44-21209
cations to 750 V (3)(a) or (b) conductors (5)(a), and
conductors, meeting WAC surge
cables, and 296-44-21209 Line Service 750 V to 22 to protection
messengers (3)(b) or (c) conductors  drops 22 kV 50 kV wires
Lower level (ft) (ft) (ft) (ft) (fv) (ft) (ft)
Communications
conductors, cables,
and messengers ) 2 4 ) %6 6 2
Supply cables and
messengers meeting
WAC 296-44-21209
(3)(a) and supply
cables of 0 to
750 V meeting
WAC 296-44-21209
(3)(b) or (¢) ) ) v} 62 62 4 )
Open supply con—
conductors, 0 to
750 V; supply
cables over
750 V meeting
WAC 296-44-21209
(3)(b) or (c) [4] 4 ) ) 62 4 2
Open supply con—
ductors
750 V to 22 kV (6] (41 [°2) (4] [2) 4 4
22 10 S0 kV [6] [6] [4] [6] [4) 4 4
Trolley and electrified
railroad contact
conductors and
associated span
and messenger wires 4 4 34y 3 6 6 3%
Guys’, span wires,
neutral conductors
meeting WAC
296—44-21209 (5)(a).
and surge protection " " o 6 .
wires 2 2 2 2 4 4 2

This clearance may be reduced where both guys are electrically interconnected.

The clearance of communication conductors and their guy, span, and messenger wires from each other in locations where no other classes of
conductors are involved may be reduced by mutual consent of the parties concerned, subject to the approval of the regulatory body having
jurisdiction, except for fire-alarm conductors and conductors used in the operation of railroads, or where one set of conductors is for public
use and the other used in the operation of supply systems.

Trolley and electrified railroad contact conductors of more that 750 V should have at least six feet clearance. This clearance should also be
provided over lower voltage trolley and electrified railroad contact conductors unless the crossover conductors are beyond reach of a trolley
pole leaving the trolley—contact conductor or are suitably protected against damage from trolley poles leaving the trolley—contact conductor.
Trolley and electrified railroad feeders are exempt from this clearance requirement for contact conductors if they are of the same nominal
voltage and of the same system.

This clearance may be reduced to four feet where supply conductors of 750 V to 8.7 kV cross a communication line more than six feet hori-
zontally from a communication structure.

Where a two foot clearance is required at 60°F, and where conditions are such that the sag in the upper conductor would increase more
than one and one-half feet at the crossing point under any condition of sag stated in WAC 296-44-21241 (1)(a)(ii), the two foot clearance
shall be increased by the amount of sag increase less one and one-half feet.

These clearances may be reduced by not more than twenty~five percent to a guy insulator, provided that full clearance is maintained to its
metallic end fittings and the guy wires. The clearance to an insulated section of a guy between two insulators may be reduced by not more
than twenty—five percent provided that full clearance is maintained to the uninsulated portion-of the guy.

[53]
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Fig. 212-6
Minimum Vertical Clearance Between Wires on Difference Supports
(Re: Table 212-5)
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Fig 212-6
Minimum Verticol Clearence Between Wires on Different Supports
{Re: Table 212-5)

(b) Voltages exceeding 50 kilovolts.

(i) The clearance given in Table 212-5 shall be in-
creased by the sum of the following: For the upper level
conductors between 50 and 470 kilovolts, the clearance
shall be increased at the rate of 0.4 inches per kilovolt
in excess of 50 kilovolts. For the lower level conductors
exceeding 50 kilovolts, the additional clearance shall be
computed at the same rate. For voltages exceeding 470
kilovolts, the clearance shall be determined by the alter-
nate method given in WAC 296-44-21241 (3)(c). The
additional clearance shall be computed using the maxi-
mum operating voltage if above 50 kilovolts and nomi-
nal voltage if below 50 kilovolts.

NorteE: For voltages exceeding 98 kilovolts alternating
current to ground or 139 kilovolts direct current to
ground, clearances less than those required above are
permitted for systems with known switching surge fac-
tors. (See WAC 296-44-21241 (3)(c).)

(ii) The additional clearance for voltages in excess of
50 kilovolts specified in WAC 296-44-21241 (3)(b)(i)
shall be increased three percent for each one thousand
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feet in excess of thirty~three hundred feet above mean
sea level.

(c) Alternate clearances for voltages exceeding 98 kil-
ovolts alternating current to ground or 139 kilovolts di-
rect current to ground. The clearances specified in
WAC 296-44-21241 (3)(a) and (b) may be reduced
where the higher voltage circuit has a known switching
surge factor. For these computations, communication
conductors and cables, guys, messengers, neutral con-
ductors meeting WAC 296-44-21209 (5)(a), and sup-
ply cables meeting WAC 296-44-21209 (3)(a) shall be
considered at zero voltage. The clearances shall not be
less than the values computed by adding the reference
heights to the electrical component of clearance.

(i) Reference heights.

Reference height Ft
(1) Supply lines 0
(2) Communication lines 2
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(ii) Electrical component of clearance.
(A) The alternate clearance is computed by the fol-
lowing equation and listed in Table 212-6.

(Vi - (PUY+V,]a
500 K

1.667
D~ 3.28 [ ] pe (I

where
V. higher voltage circuit maximum alternat-

ing current crest operating voltage to

ground or maximum direct current operat-

ing voltage to ground in kilovolts;

lower voltage circuit maximum alternating

current crest operating voltage to ground

or maximum direct current operating volt-

age to ground in Kilovolts;

PU higher voltage circuit maximum switching

surge factor expressed in per—unit peak

Vi
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voltage to ground and defined as a switch-
ing surge level for circuit breakers corre-
sponding to ninety—eight percent
probability that the maximum switching
surge generated per breaker operation
does not exceed this surge level, or the
maximum anticipated switching surge lev-
el generated by other means, whichever is
greater;

= 1.15, the allowance for three standard

deviations;

= 1.03, the allowance for nonstandard at-

mospheric conditions;

1.2, the margin of safety;

1.4, the configuration factor for conduc-

tor—to—conductor gap.

(B) The value of D calculated by WAC 296-44-
21241 (3)(c)(ii)(A) shall be increased three percent for
each one thousand feet in excess of fifteen hundred feet
above mean sea level.

(ii1) Limit. The value of D shall not be less than the
clearance required by WAC 296-44-21241 (3)(a) and
(b) with the lower voltage circuit at ground potential.

a

b

c
K

Table 212-6. Clearance Between Supply Wires, Conductors, and Cables in WAC 296-44-21241 (3)(c)(ii)(A)
(Add three percent for each one thousand feet in excess of fifteen hundred feet above mean sea level.)

Higher voltage circuit

Lower voltage circuit

Maximum
operating
voltage Switching Maximum operating voltage, phase to phase (kV)
phase to surge

phase factor 121 145 169 242 362 550 800

(kV) (per unit) (fo) (ft) (ft) (ft) (ft) (ft) (ft)

242 3.3 or less 7.0 7.0 70 7.0

362 2.4 '9.3 '9.3 '9.3 '9.3 9.4
2.6 9.3 '9.3 '9.3 193 10.3
2.8 '93 '9.3 193 9.7 11.3
3.0 193 9.4 9.7 10.7 12.3

550 1.8 "13.0 "13.0 "13.0 3.0 13.0 13.6
2.0 "13.0 "13.0 "13.0 "13.0 130 15.3
2.2 "13.0 3.0 "13.0 '13.0 14.1 17.0
2.4 '13.0 "13.0 "13.0 14.0 15.8 18.8
2.6 %136 214.1 14.5 15.6 17.5 20.7

800 1.6 7.7 "17.7 "17.7 "17.7 177 18.5 22.5
1.8 177 7.7 7.7 177 177 20.9 25.4
2.0 177 "17.7 "17.7 18.4 20.4 23.1 27.5
2.2 218.4 2189 2194 208 3.1 226.7 230.8

Limited by WAC 296-44-21241 (3)(c)(iii).

Need not be greater than the values specified in WAC 296-44-21241 (3)(a) and (b).

Reviser's notf: The brackets and enclosed material in the text of
on occurred in the copy filed by the agency and appear
nt to the requirements of RCW 34.08.040.

NEW/ASECTION

?/AC 296-44-21253 CLEARANCE OF WIRES,
NDUCTORS, AND CABLES FROM BUILD-
INGS, BRIDGES, RAIL CARS, SWIMMING
POOLS, AND OTHER INSTALLATIONS. (1) Ap-
plication. The basic vertical and horizontal clearances
specified in WAC 296-44-21253 (2), (3), (4), (5), and
(8) apply under the following conditions.

[55]

(a) Horizontal clearances. Clearances shall be applied
with the wire, conductor, or cable displaced from rest by
a six pound per square foot wind at final sag at 60°F.
This may be reduced to four pounds per square foot
(190 Pa) wind in areas sheltered by buildings, terrain, or
other obstacles. The displacement of the wire, conductor,
or cable shall include deflection of suspension insulators
and flexible structures.

NotEe: No wind displacement is required for communi-
cation conductors and cables, guys, messengers, surge
protection wires, neutral conductors meeting WAC 296-
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44-21209 (5)(a) supply cables of all voltages meeting
WAC 296-44-21209 (3)(a) and supply cables of O to
750 V meeting WAC 296-44-21209 (3)(b) or (c).

(b) Vertical clearance.

(i) Conductor temperature of 60°F, no wind, with
final unloaded sag in the wire, conductors, or cables, or
with initial unloaded sag in cases where these facilities
are maintained approximately at initial unloaded sags.

(ii) Span lengths not greater than the following:

Span Lengths

Loading District (feet)
Heavy "175
Medium '250
Light 350

One hundred fifty feet in heavy-loading district and two hun-
dred twenty-five feet in medium-loading district for three—
strand conductors, each of which is 0.09 inches or less in
diameter.

(c) Diagonal clearance. The horizontal clearance gov-
erns above the roof level or top of an installation to the
point where the diagonal equals the vertical clearance
requirement. Similarly, the horizontal clearance governs
above or below projections from buildings, signs, or oth-
er installations to the point where the diagonal equals
the vertical clearance requirement. The fifteen feet for
roofs accessible to pedestrians agrees with Table 212-1
for spaces and ways accessible to pedestrians only. From
this point the diagonal clearance shall equal the vertical
clearance as shown in Figure 212-7. This rule should not
be interpreted as restricting the installation of a trolley—
contact conductor over the approximate center line of
the track it serves.

V = Minimum vertical clearance, measured ei-
ther diagonally or vertically.
H = Minimum horizontal clearance. '

Fig. 212-7
Clearance Diagram for Building and
Other Structures
(Re: Table 212-7)

(2) Clearances of wires, conductors, and cables from
other supporting structures.

Wires, conductors, or cables of one line passing near a
lighting support, traffic signal support, or a supporting
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structure of a second line, without being attached there-
to, shall have clearance from any part of such structure
not less than the following:

(a) A minimum horizontal clearance of five feet for
voltages up to 50 kilovolts.

(b) A minimum vertical clearance of six feet for volt-
ages below 15 kilovolts and a minimum vertical clear-
ance of seven feet for voltages between 15 and 50
kilovolts.

NoTE 1: Where the voltage does not exceed 300 V to
ground and the cables meet the requirements of WAC
296-44-21209 (3)(a), (b) or (c¢), the vertical and hori-
zontal clearances may be reduced to four feet measured
at 60°F without wind deflection.

NotE: Clearances of wires, conductors, and cables from
adjacent line structure guy wires are given in WAC
296-44-21241.

NoOTE 2: The vertical clearances may be reduced by two
feet if both of the following conditions are met:

(i) The wires, conductors, or cables above and the
supporting structure of another line below are operated
and maintained by the same utility.

(ii) Employees do not work above the top of the sup-
porting structure unless:

(A) The upper circuit is de—energized or temporarily
insulated or repositioned, or

(B) Other equivalent measures are taken.

Table 212-7 Clearance of Wires, Conductors, and Cables Passing by
but Not Attached to Building and Other Installations Except Bridges
(Voltages are phase to ground for eflectively grounded circuits and
those other circuits where all ground faults are cleared by promptly
deenergizing the faulted section, both initially and following subse-

quent breaker operations. See the definitions section for voltages of
other systems.)

Communication
conductors and
cables, guys,
messengers, surge
protection wires, neutral
conductors meeting
WAC 296-44-21209
(5)(a), supply cables
of all voltages
meeting WAC
296-44-21209 (3)(a),
and supply cables

Open supply
line conductors
0 to 750 V, and

supply cables

Open supply
line conductors

750 87 22

of 0 to 750 V over 750 V
meeting WAC meeting WAC Vit to to
296-44-21209 296-44-21209 87 22 50
(3)(b) or (c) (3)(b) or (c) kV kV kV
Clearance of (ft) (ft) (ft) (ft)y (f)
Buildings
Horizontal
To walls and ; ,
projections 3 2ls U2 6 7
To unguarded ,
windows 3 25 s 6 7
To balconies and
areas accessible
to pedestrians 3 5 5 6 7
Vertical
Above or below
roofs or projections
not accessible
to pedestrians 3 10 10 10 11
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Above or below
balconies and roofs
accessible t
pedestrians’ 8

Above roofs
accessible to
truck traffic 18 18 20 20 2t

Above roofs

accessible to

vehicles but

not subject to

truck traffic 10

Signs, chimneys, radio

and television antennas,

tanks, and other

installations not

classified as 4

buildings or bridges
Horizontal 3
Vertical above .

or below 3 5 8 8 9

1 25 i 25 36 7

Where building, sign, chimney, antenna, tank, or other installa-
tion does not require maintenance such as painting, washing,
changing of sign letters, or other operation which would require
persons to work or pass between supply conductors and struc-
ture, the clearance may be reduced to three feet.

Where available space will not permit this value, the clearance
may be reduced to the maximum practical clearance but the
minimum clearance may not be less than three feet provided the
conductors, including splices and taps, have covering which
provides sufficient di-electric to prevent a short circuit in case
of a momentary contact between the conductors and a grounded
surface.

A roof, balcony, or area is considered accessible to pedestrians
if the means of access is through a doorway, ramp, stairway, or
permanently mounted ladder.

The required clearances shall be to the closest approach of mo-
torized signs or moving portions of installations covered by
WAC 296—44-21253.

This clearance may be reduced to twelve feet to supply con-
ductors limited to 300 V to ground.

For the purpose of this rule, trucks are defined as any vehicles
exceeding eight feet in height.

This clearance may be reduced to three in for the grounded
portions of guys.

(3) Clearances of wires, conductors, and cables from
buildings, signs, chimneys, radio and television antennas,
tanks, and other installations except bridges.

(a) Ladder space. Where buildings or other installa-
tions exceed three stories (or fifty feet) in height, over-
head lines should be arranged where practical so that a
clear space or zone at least six feet wide will be left ei-
ther adjacent to the building or beginning not over eight
feet from the building, to facilitate the raising of ladders
where necessary for fire fighting.

Norte: This requirement does not apply where it is the
unvarying rule of the local fire departments to exclude
the use of ladders in alleys or other restricted places
which are generally occupied by supply conductors and
cables.

(b) Basic clearances. Unguarded or accessible supply
wires, conductors, or cables may be run either beside or
over buildings or other installations and any projections
therefrom. The vertical and horizontal clearances of
such wires, conductors, or cables shall be not less than
the values given in Table 212-7.

(c) Guarding of supply conductors. Where the clear-
ances set forth in Table 212-7 cannot be obtained, sup-
ply conductors shall be guarded.
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NoTE: Metal—clad supply cables meeting WAC 296-44—
21209 (3)(a) are considered to be guarded within the
meaning of this rule.

(d) Supply conductors attached to buildings. Where
the permanent attachment of supply conductors of any
class to building is necessary for an entrance, such con-
ductors shall meet the following requirements:

(i) Conductors of more than 300 volts to ground shall
not be carried along or near the surface of the building
unless they are guarded or made inaccessible.

(ii) Clearance of wires from building surface shall be
not less than those required in Table 212-16 (WAC
296-44-21265 (5)(a)) for clearance of conductors from
supports.

(iii) Service—drop conductors shall not be readily ac-
cessible and when not in excess of 600 volts they shall
have a clearance of not less than the following:

(A) Eight feet from the highest point of roofs or bal-
conies over which they pass.

NOTE 1: Where the voltage between conductors does not
exceed 300 volts and the roof or balcony is not readily
accessible, the clearance may be not less than three feet.
A roof or balcony is considered readily accessible if the
means of access is through a doorway, ramp, stairway,
or permanently mounted ladder.

Note 2: Service—drop conductors of 300 volts or less
which do not pass over other than a maximum of four
feet of the overhang portion of the roof for the purpose
of terminating at a (through—the-roof) service raceway
or approved support may be maintained at a minimum
of eighteen inches from any portion of the roof over
which they pass.

(B) Three feet in any direction from windows, doors,
porches, fire escapes, or similar locations.

NotE 1: This does not apply to service—drop conductors
meeting WAC 296-44-21209 (3)(c) above the top level
of a window.

NoTEe 2: This does not apply to windows that are not
designed to open.

(e) Communications conductors attached to buildings.
Communications conductors and cables may be attached
directly to buildings.

(4) Clearances of wires, conductors, and cables from
bridges.

(a) Basic clearances. Supply wires, conductors, and
cables which pass under, over, or near a bridge shall
have basic vertical and horizontal clearances therefrom
not less than given in Table 212-8.

Note: This rule does not apply to guys, span wires, ef-
fectively grounded surge protection wires, neutrals meet-
ing WAC 296-44-21209 (5)(a), and supply cables
meeting WAC 296-44-21209 (3)(a).

Table 212-8. Clearance of Supply Wires Conductors and Cables from
Bridges

(Voltages are phase to ground for effectively grounded circuits and

those other circuits where all ground faults are cleared by promptly

deenergizing the faulted section, both initially and following breaker

operations. See definitions section for voltages of other systems.)



WSR 86-16-007

Supply cables
meeting WAC
296—44-2120
(3)(b) or (¢) Oto 750Vt 87t 22t
750 V 87kV 22 kV 50 kv

(ft) (ft) (ft) (ft) (1)

Open supply line conductors

Clearance over bridges]
Attached > 3 3 3 5 6
Not attached 10 10 10 10 10

Clearance beside,
under, or within
bridge structure

Readily accessible
portions of any bridge
including wing,

walls, and b{idge
attachments

Attached 3 3 3 3 5
Not attached 5 s s 6

~N

Ordinarily inaccessible
portions of bridges
(other than brick,
concrete, or masonry}
and from abutments

Attached 33 ‘s 0.5 0.5
Not attached 3 3 3

w
- V.
~ o

Where over traveled ways on or near bridges, the clearances of
WAC 296-44-21230 apply also.

Bridge seats of steel bridges carried on masonry, brick, or con-
crete abutments which require frequent access for inspection
shall be considered as readily accessible portions.

Clearance from supply conductors to supporting arms and
brackets attached to bridges shall be the same as specified in
Table 212-16 (WAC 296-44-21265 (5)(a)) if the supporting
arms and brackets are owned, operated, or maintained by the
same utility.

Conductors should have the clearances given in this row in-
creased as much as is practical.

Where conductors passing under bridges are adequately
guarded against contact by unauthorized persons and can be
deenergized for maintenance of the bridge, clearances of the
conductors from the bridge, at any point, may have the clear-
ances specified in Table 221-16 for clearance from surfaces of
support arms plus one-half the final unloaded sag of the con-
ductor at that point.

Where the bridge has moving parts, such as a lift bridge, the
required clearances shall be maintained throughout the full
range of movement of the bridge or any attachment thereto.
Where permitted by the bridge owner, supply cables may be
run in rigid conduit attached directly to the bridge. Refer to
WAC 296-44-350 through 296-44-49121 for installation rules.

(b) Guarding trolley—contact conductors located un-
der bridges.

(i) Where guarding is required. Guarding is required
where the trolley—contact concuctor is located so that a
trolley pole leaving the conductor can make simulta-
neous contact between it and the bridge structure.

(ii) Nature of guarding. Guarding shall consist of a
substantial inverted trough of nonconducting material
located above the contact conductor, or of other suitable
means of preventing contact between the trolley support
and the bridge structure.

(5) Minimum clearance of wires, conductors, or cables
installed over or near swimming areas.

(a) Swimming pools. Where wires, conductors, or ca-
bles cross over a swimming pool or the surrounding area
within twenty—five feet of the edge of the pool, the
clearances in any direction shall be as shown in Fig.
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212-8. The values of A, B, and C are specified in Table
212-9.

Fig. 212-8
Swimming Pool Clearances
(Re: Table 212-9)

NoTE 1: This rule does not apply to a pool fully en-
closed by a solid or screened permanent structure.

Nortk 2: This rule does not apply to: Communication
conductors and cables, guys and messengers, supply ca-
bles meeting WAC 296-44-21209 (3)(a), supply cables
of 0 to 750 V meeting WAC 296-44-21209 (3)(b) or
(c); when these facilities are ten feet or more horizon-
tally from the edge of the pool, diving platform, or
diving tower.

(b) Beaches and waterways restricted to swimming.
Where rescue poles are used by lifeguards at supervised
swimming beaches, the required vertical and horizontal
clearances shall be as specified in Table 212-9. Where
rescue poles are not used, the minimum clearances shall
be as specified in WAC 296-44-21230.

(c) Waterways subject to water skiing. The minimum
vertical clearance shall be the same as that specified in
WAC 296-44-21230.

Table 212-9. Clearance of Wires, Conductors, and Cables Passing
Over or Near Swimming Areas
(Voltages are phase to ground for effectively grounded circuits and
those other circuits where all ground faults are cleared by promptly
deenergizing the faulted section, both initially and following subse-
quent breaker operations. See the definitions section for voltages of
other systems.)

Communication
conductors and cables,
guys, messengers,
effectively grounded
surge protection
wires, neutral
conductors meeting
WAC 296-44-21209
(5)(a), supply Open supply line
cables meeting WAC conductors of
296-44-21209 (3)(a), O to 22 kV and

and supply cables supply cables Open supply
of 0 to 750 V over 750 V. line conductors
meeting WAC mecting WAC
296—44-21209 296-44-21209 22 to
(3)(b) or (c) (3)(b) or (c) 50 kv
(ft) (1) (f

A: Clearance in any
direction from the
water level, edge
of pool, base of
diving platform,
or anchored raft 18 25 25
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Clearance in any
direction to the
diving platform
or tower 14

16 16

Vertical clearance
over adjacent land Clearance shall be as required by WAC 296—

44-21230.

! A, B, and C are shown in Figure 212-8.

(6) Additional clearance. Greater clearances than the
basic clearances specified in WAC 296-44-21253 (2),
(3), (4) and (5) shall be provided where the conditions
exceed the basic conditions specified in Rule 234A. All
increases are cumulative.

(a) Voltages exceeding 50 kilovolts. The basic vertical
and horizontal clearances specified in WAC 296-44—
21253 (2), (3), (4) and (5) shall be increased at the fol-
lowing rates:

(i) For voltages between 50 and 470 kilovolts, the
clearances specified in WAC 296-44-21253 (2), (3), (4)
and (5) shall be increased at the rate of 0.4 inch per
kilovolt in excess of 50 kilovolts. For voltages exceeding
470 kilovolts, the clearance shall be determined by the
alternate method given by WAC 296-44-21253(7). All
clearances for lines over 50 kilovolts shall be based on
the maximum operating voltage.

NoTE: For voltages exceeding 98 kilovolts alternating
current to ground or 139 kilovolts direct current to
ground, clearances less than those required above are
permitted for systems with known maximum switching
surge factor (WAC 296-44-21253(7)).

(ii) The additional clearance for voltages in excess of
50 kilovolts specified in WAC 296-44-21253 (6)(a)(i)
shall be increased three percent for each one thousand
feet in excess of thirty—three hundred feet above mean
sea level.

(iii) For voltages exceeding 98 kilovolts alternating
current to ground, or 139 kilovolts direct current to
ground, either the clearances shall be increased or the
electric field, or the effects thereof, shall be reduced by
other means, as required, to limit the current due to
electrostatic effects to 5.0 milliamperes, rms, if any un-
grounded metal fence, building, sign, chimney, radio or
television antenna, tank containing nonflammables or
other installation, or any ungrounded metal attachments
thereto where short—circuited to ground. For this deter-
mination, the conductor sag shall be at final unloaded
sag at 120°F.

(b) Sag increase.

(i) No additional clearance is required for trolley and
electrified railroad contact conductors.

(ii) No additional clearance is required where span
lengths are less than those listed in WAC 296-44-21253
(1)(b)(ii) and the maximum conductor temperature for
which the supply line is designed to operate is 120°F or
less.

(iii) Where supply lines are designed to operate at or
below a conductor temperature of 120°F and spans are
longer than specified in WAC 296-44-21253 (1)(b)(ii)
the minimum vertical clearance at midspan shall be in-
creased by 0.1 foot for each ten feet in excess of span
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length over such limits. The maximum additional clear-
ance need not exceed the arithmetic difference between
final unloaded sag at a conductor temperature of 60°F,
no wind, and final sag at the following conductor tem-
perature and condition, whichever difference is greater,
computed for the crossing span.

(A) 32°F, no wind, with radial thickness of ice, if any,
specified in WAC 296-44--26309(2) for the loading dis-
trict concerned.

Note: The additional clearances for ice loadings are not
applicable to swimming pools (WAC 296-44-21253
(5)(2)).

(B) 120°F, no wind.

(iv) Where supply lines are designed to operate at
conductor temperature above 120°F regardless of span
length, the minimum vertical clearance at midspan spec-
ified in WAC 296-44-21253 (2), (3), (4), (5) and (6)(a)
shall be increased by the difference between final un-
loaded sag at a conductor temperature of 60°F, no wind,
and final sag at the following conductor temperature and
condition, whichever difference is greater computed for
the crossing span.

(A) 32°F, no wind, with radial thickness of ice, if any,
specified in WAC 296-44-26309(2) for the loading dis-
trict concerned.

NortEe: The additional clearances for ice loadings are not
applicable to swimming pools (WAC 296-44-21253

(5)(a)).

(B) The maximum conductor temperature for which
the supply line is designed to operate, with no horizontal
displacement.

(v) Where minimum clearance is not at midspan, the
additional clearances specified in WAC 296-44-21253
(6)(b)(iii) and (iv) may be reduced by multiplying by
the following factors:

Distance from nearer support
of crossing span to point of
crossing in percentage of

crossing span length Factors'

5 0.19
10 0.36
15 0.51
20 0.64
25 0.75
30 0.84
35 0.91
40 0.96
45 0.99
50 1.00

Interpolate for intermediate values.

In applying the above rules, the "point of crossing” is the loca-
tion of any topographical feature whieh is the determinant of the
clearance.

(7) Alternate clearances for voltages exceeding 98
kilovolts alternating current to ground or 139 kilovolts
direct current to ground. The clearances specified in



WSR 86-16-007

WAC 296-44-21253 (2), (3), (4), (5) and (6) may be
reduced for circuits with known switching surge factors
but shall not be less than the values computed by adding
the reference distance to the electrical component of
clearance.

(a) Sag conditions.

(i) Minimum vertical clearances shall be maintained
under the following conductor temperatures and
conditions:

(A) 32°F, no wind, with radial thickness of ice speci-
fied in WAC 296-44-26309(2) for the loading district
concerned.

(B) 120°F, no wind.

(C) Maximum conductor temperature for which the
line is designed to operate, if greater than 120°F.

(ii) Horizontal and diagonal clearances shall be main-
tained under the conditions specified in WAC 296-44-
21253 (1)(a) and (c).

(b) Reference distances.

Horizontal Vertical
Reference distance (ft) (ft)
(i) Buildings 5 : 9
(ii)  Signs, chimneys, radio and
television antennas, tanks,
and other installations not
classified as bridges or
buildings 5 9
(iii) Superstructure of bridges 12 5 9
(iv)  Supporting structures of
another line 5 6
(v) Dimension A of Figure 234-2 — 18
(vi)  Dimension B of Figure 234-2 14 14

Where overtraveled ways on or near bridges, the clearances of
WAC 296-44-21230 apply also.

Where the bridge has moving parts, such as a lift bridge, the
required clearances shall be maintained throughout the full
range of movement of the bridge or any attachment thereto.

(c) Electrical component of clearance.

(i) The clearance computed by the following equation
and listed in Table 21210 shall be added to the refer-
ence distance specified in WAC 296-44-21253 (7)(b):

V. (PU) -gl1.667
D 3.28[ 500 K ] be (feet)

where
V  maximum alternating current crest operat-
ing voltage to ground or maximum direct
current operating voltage to ground in
kilovolts;

PU maximum switching surge factor expressed
in per—unit peak voltage to ground and de-
fined as a switching surge level for circuit
breakers corresponding to ninety—eight per-
cent probability that the maximum switch-
ing surge generated per breaker operation
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does not exceed this surge level, or the
maximum anticipated switching surge level
generated by other means, whichever is

greater;

a = 1.15, the allowance for three standard
deviations;

b = 1.03, the allowance for nonstandard at-
mospheric conditions;

¢ = margin of safety

1.2 for vertical clearances
1.0 for horizontal clearances

K = 1.15, the configuration factor for con-
ductor-to—plane gap.

(ii) The value of D above shall be increased by three
percent for each one thousand feet in excess of fifteen
hundred feet above mean sea level.

(d) Limit. The clearances derived from WAC 296—
44-21253 (7)(b) and (c) shall not be less than the basic
clearances of WAC 296-44-21253(2), Tables 212-7
and 212-8, computed for 98 kilovolts alternating cur-
rent rms to ground by WAC 296-44-21253 (6)(a).

Table 212-10. Electrical Component of Clearance to
Buildings,
Bridges, and Other Installations in WAC 296-44-21253
(M) (c)(iii)
(Add three percent for each one thousand feet in excess
of fifteen hundred feet above mean sea level.)

Electrical
Maximum component
operating of
voltage  Switching clearances
phase to surge Switching _—
phase factor surge A H
(kV) (per unit) (kV) (ft) (ft)
242 20 395 2.7 23
2.2 435 3.2 2.7
24 474 3.7 3.1
2.6 514 4.2 3.5
2.8 553 4.8 4.0
3.0 593 5.4 4.5
362 1.8 532 4.5 3.7
20 591 5.4 4.5
22 650 6.3 5.2
2.4 709 7.3 6.1
2.6 768 8.3 6.9
2.8 828 9.4 7.8
3.0 887 10.6 8.8
550 1.6 719 7.5 6.2
1.8 808 9.1 7.6
20 898 10.8 9.0
22 988 12.7 10.6
2.4 1079 14.6 12.2
2.6 1168 16.7 13.9
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Electrical
Maximum component
operating of
voltage  Switching clearances
phase to surge Switching
phase factor surge Vv H
(kV) (per unit) (kV) (ft) (ft)
800 1.6 1045 13.9 11.6
1.8 1176 16.9 14.1
20 1306 20.1 16.7
22 1437 23.6 19.7
24 1568 273 22.17

(8) Clearance to rail cars. Where overhead wires,
conductors, or cables run along railroad tracks, the min-
imum clearance in any direction shall be as shown in
Figure 212-9. The values of V and H are defined as
follows:

V  minimum vertical clearance from the wire,
conductor, or cable above the top of the rail
as specified in WAC 296-44-21230 minus

twenty feet the assumed height of the rail
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s &
———— o o
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Fig. 212-9
Rail Car Clearances
H minimum horizontal clearance from the

wire, conductor, or cable to the nearest rail,

which is equal to the required vertical clear-

ance above the rail minus fifteen feet as

computed by the lesser of the following:

1. WAC 296-44-21230 (1) and (2)(a).

2. WAC 296-44-21230(4).
These clearances are computed for railroads handling
standard rail cars as common carriers in interchange
service with other railroads. Where wires, conductors, or
cables run along mine, logging, and similar railways
which handle only cars smaller than standard freight
cars, the value of H may be reduced by one-half the
difference between the width of a standard rail car (ten
feet, eight inches) and the width of the narrower car.
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Reviser's note: The brackets and enclosed material in the text of
the above section occurred in the copy filed by the agency and appear
herein pursugat to the requirements of RCW 34.08.040.

NEWASECTION

WAC 296-44-21265 CLEARANCE FOR
IRES, CONDUCTORS, OR CABLES CARRIED
ON THE SAME SUPPORTING STRUCTURE. (1)
Application of rule.

(a) Multiconductor wires or cables. Cables, and du-
plex, triple, or paired conductors supported on insulators
or messengers, meeting WAC 296-44-21209 (3) or (4)
whether single or grouped, are for the purposes of this
rule considered single conductors even though they may
contain individual conductors not of the same phase or
polarity.

(b) Conductors supported by messengers or span
wires. Clearances between individual wires, conductors,
or cables supported by the same messenger, or between
any group and its supporting messenger, or between a
trolley feeder, supply conductor, or communication con-
ductor, and their respective supporting span wires, are
not subject to the provisions of this rule.

(c) Line conductors of different phases on different
circuits. Unless otherwise stated, the voltage between
line conductors of different phases of different circuits
shall be the phasor difference of the voltages of both
circuits or the line-to—ground voltage of the higher volt-
age circuit, whichever is greater.

(2) Horizontal clearance between line conductors.

(a) Fixed supports. Line conductors attached to fixed
supports shall have horizontal clearances from each oth-
er not less than the larger value required by either WAC
296-44-21265 (2)(a)(i) or (ii) for the situation
concerned.

NoTE I: The pin spacing at buckarm construction may
be reduced as specified in WAC 296-44-21273(6) to
provide climbing space.

NoTE 2: Grades D and N need meet only the require-
ments of WAC 296—44-21265 (2)(a)(i).

NoOTE 3: These clearances do not apply to cables meeting
WAC 296-44-21209(3) or covered conductors of the
same circuit meeting WAC 296-44-21209(4).

NotEe 4: For voltages to ground exceeding 98 kilovolts
alternating current or 139 kilovolts direct current, clear-
ances less than those required by (i) and (ii) below are
permitted for systems with known maximum switching
surge factors. (See WAC 296-44-21265 (2)(c).)

(i) Minimum horizontal clearance between line con-
ductors of the same or different circuits. Clearances shall
be not less than given in Table 212-11.

(ii) Clearance according to sags. The clearance at the
supports of conductors of the same or different circuits
of Grade B or C shall in no case be less than the values
given by the following formulas, at a conductor temper-
ature of 60°F, at final unloaded sag, no wind. All volt-
ages are between the two conductors for which the
clearance is being determined except for railway feeders
which are to ground. The requirements of WAC 296-
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44-21265 (2)(a)(i) apply if they give a greater separa-
tion than this rule.

NoTE: No requirement is specified for clearance between
conductors of the same circuit when rated above 50
kilovolts.

In the following, S is the apparent sag in inches of the
conductor having the greater sag, and the clearance is in
inches.

(A) For line conductors smaller than AWG No. 2:
Clearance = 0.3 in per kilovolt + 7/((S/3)-8). (Table
212-12 shows selected values up to 46 kV.)

(B) For line conductors of AWG No. 2 or larger:
Clearance = 0.3 in per kilovolt + 8/ (S/12). (Table
212-13 shows selected values up to 46 kV.)

(C) For voltages exceeding 814 kilovolts, the clear-
ance shall be determined by the alternate method given
by WAC 296-44-21265 (2)(c).

Table 212-11. Minimum Horizontal Clearance at
Supports Between Wires, Conductors, or Cables
(All voltages are between conductors involved except for
railway feeders, which are to ground. The voltage be-
tween line conductors of different phases of different
circuits shall be the phasor difference of the voltages of
both circuits. If the two conductors of different circuits
are of like phase, the lower voltage conductor shall be
considered grounded for the purpose of determining the

clearance between them.)

Class of circuit Clearance

(in) Notes
Open communication conductors 6 Preferable  mini-
mum. Does not
apply at conduc-
tor transposition

points.
3 Permitted  where

pin spacings less
than 6 in have
been in regular
use. Does not ap-
ply at conductor
transposition
points.

Where 10 to 12 in
clearance has
already been
established by

Railway feeders:
0to 750 V, AWG No 4/0
or larger 6
0 to 750 V, smaller

than AWG No 4/0 12 practice, it may
750 V to 8.7 kV 12 be continued,
subject to the
provisions of

WAC 29644
21265 (2)(a)(ii)
for conductors
having apparent
sags not over 3 ft
and for voltages
not exceeding 8.7
kV.
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Class of circuit Clearance
(in) Notes
Supply conductors of the same circuit:
010 8.7 kV 12
8.7 to SO kV 12 plus 0.4 per
kV over 8.7 kV
Above 50 kV no value specified

Supply conductors of different circuits:

For all voltages

above 50 kV,

0to 8.7kV 12 the additional

8.7 to 50 kV 12 plus 0.4 per clearance shall
kV over 8.7 kV be increased

50 to 814 kV 28.5 plus 0.4 per 3% for each

kV over 50 kV

1000 ft in excess

of 3300 ft above
mean sea level.
All clearances for
voltages above 50
kV shall be based
on the maximum
operating
voltage.

Table 212-12. Horizontal Clearances at Supports Between Line
Conductors Smaller than AWG No. 2 Based on Sags

Sag But
(in) not
less
Voltage 36 48 72 96 120 180 240 than'
between
conductors
(kV) Horizontal clearance (in)
2.4 147 20.5 287 350 403 512 60.1 120
4.16 153 211 293 356 409 518 60.7 120
12.47 17.7 235 31.7 380 433 542 631 135
13.2 180 238 320 383 436 545 634 138
13.8 18.1 239 3211 384 437 546 635 140
14.4 183 241 323 386 439 548 63.7 143
24.94 21.5 273 355 418 47.1 580 669 185
345 244 302 384 447 500 609 698 224
46 27.8 336 418 48.1 534 643 732 269

! Clearance determined by Table 212-11, WAC 296-44-21265
(D(@)(0).

NotE: Clearance = 0.3 in/kV + 7 v/ ((S/3)-8), where S

is the sag in inches.

Table 212-13. Horizontal Clearances at Supports Between Line
Conductors AWG No. 2 or Larger Based on Sags

Sag
(in) But
not
Voltage less
between 36 48 72 96 120 180 240 than'
conductors
(kV) Horizontal clearance (in)
2 146 167 202 233 260 31.7 365 12.0
4.16 151 17.3 208 238 265 322 370 120
12.47 176 19.7 236 263 290 347 395 135
13.2 17.8  20.0 235 265 29.2 349 397 138
13.8 180 20.1 237 267 294 351 399 140
14.4 182 203 238 269 296 353 401 143
2494 21.3 235 27.0 300 328 384 432 185
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Sag
(in) But
not
Voltage less
between 36 48 72 96 120 180 240 than'
conductors
(kV) Horizontal clearance (in)
34.5 242 264 299 329 356 41.3 46.1 224
46 27.7 298 333 364 39.1 448 496 269

! Clearance determined by Table 212-11, WAC 296-44-21265
@)(@)®-

Norte: Clearance = 0.3 in/kV + 8 v (S/12), where S is
the sag in inches.

(D) The clearance for voltages exceeding 50 kilovolts
specified in WAC 296-44-21265 (2)(a)(ii)(A) and (B)
shall be increased three percent for each one thousand
feet in excess of thirty—three hundred feet above mean
sea level. All clearances for lines over 50 kilovolts shall
be based on the maximum operating voltage.

(b) Suspension insulators. Where suspension insulat-
ors are used and are not restrained from movement, the
clearance between conductors shall be increased so that
one string of insulators may swing transversely through-
out a range of insulator swing up to its maximum design
swing angle without reducing the values given in WAC
296-44-21265 (2)(a). The maximum design swing angle
shall be based on a six pound per square foot wind on
the conductor at final sag at 60°F. This may be reduced
to a four pound per square foot wind in areas sheltered
by buildings, terrains, or other obstacles. The displace-
ment of the wires, conductors, and cables shall include
deflection of flexible structures and fittings, where such
deflection would reduce the horizontal clearance between
two wires, conductors, or cables.

(c) Alternate clearances for different circuits where
one or both circuits exceed 98 kilovolts, alternating cur-
rent, to ground or 139 kilovolts direct current to ground.
The clearances specified in WAC 296-44-21265 (2)(a)
and (b) may be reduced for circuits with known switch-
ing surge factors but shall not be less than the clearances
derived from the following computations. For these
computations, communication conductors and cables,
guys, messengers, neutral conductors meeting WAC
296-44-21209 (5)(a), and supply cables, meeting WAC
296-44-21209 (3)(a) shall be considered line conductors
at zero voltage.
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(i) Clearance.

(A) The alternate basic clearance computed from the
following equation and listed in Table 212-14 is the
minimum electrical clearance between conductors of dif-
ferent circuits which shall be maintained under the ex-
pected loading conditions:

D-= 3.28':

Table 212-14. Electrical Clearances in WAC 296-44-21265
(2)(e)()(A)
(Add three percent for each one thousand feet in excess of fifteen
hundred feet above mean sea level.)

Vi—L - (PU)-a

1.667
500 K b (feet)

Maximum Electrical
operating component

voltage Switching of
phase to surge Switching clearance

phase factor surge

(kV) (per unit) (kV) (ft)

242 2.6 or less 890 or less 16.3

2.8 958 7.2

. 3.0 1027 8.1

3.2 or more 1095 or more 238

362 1.8 893 or less '6.4

2.0 1024 8.0

2.2 1126 9.5

24 1228 10.9

2.6 1330 12.5

2.7 or more 1382 or more 2128

550 1.6 1245 11.2

1.8 1399 13.6

2.0 1555 16.2

2.2 1711 19.0

23 1789 or more 9.1

800 1.6 1810 20.8

1.8 2037 25.3

1.9 or more 2149 or more 74

; Limited by WAC 296-44-21265 (2)(c)(ii)-

Need not be greater than specified in WAC 296-44-21265
(2)(a) and (b).

where

V... maximum alternating current crest oper-
ating voltage in kilovolts between phases
of different circuits or maximum direct
current operating voltage between poles
of different circuits. If the phases are of
the same phase and voltage magnitude
one phase conductor shall be considered
grounded;

PU maximum switching surge factor ex-
pressed in per—unit peak operating volt-
age between phases of different circuits
and defined as a switching surge level
between phases for circuit breakers cor-
responding to ninety—eight percent
probability that the maximum switching
surge generated per breaker operation
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does not exceed this surge level, or the
maximum anticipated switching surge
level generated by other means, which-
ever is greater;

1.15, the allowance for three standard
deviations;

1.03, the allowance for nonstandard
atmospheric conditions;

= 1.4, the configuration factor for a
conductor—to—-conductor gap.

a

b
K

(B) The value of D shall be increased three percent
for each one thousand feet in excess of fifteen hundred
feet above mean sea level.

(ii) Limit. The clearance derived from WAC 296-44—
21265 (2)(c)(i) shall not be less than the basic clear-
ances given in Table 212-11 computed for 169 kilovolts
alternating current.

(3) Vertical clearance between line conductors. All
line wires, conductors, and cables located at different
levels on the same supporting structure shall have verti-
cal clearances not less than the following.

(a) Basic clearance for conductors of same or different
circuits. The clearances given in Table 212—15 shall ap-
ply to linewires, conductors, or cables of 0 to 50 kV at-
tached to supports. No value is specified for clearances
between conductors of the same circuit exceeding 50 kV.

NoOTE 1: Line wires, conductors, or cables on vertical
racks or separate brackets placed vertically and meeting
the requirements of WAC 296-44-21265(7) may have
spacings as specified in that rule.

NoOTE 2: Where communication service drops cross un-
der supply conductors on a common crossing structure,
the clearance between the communication conductor and
an effectively grounded supply conductor may be re-
duced to four inches provided the clearance between the
communication conductor and supply conductors not ef-
fectively grounded meets the requirements of WAC
296-44-21265(3) as appropriate.

NoTE 3: Supply service drops of 0—750 V running above
and parallel to communication service drops may have a
minimum spacing of twelve inches at any point in the
span including the point of and at their attachment to
the building provided the nongrounded conductors are
insulated and that a clearance of forty inches is main-
tained between the two services at the pole.

NoTE 4: This rule does not apply to conductors of the
same circuit meeting WAC 296-44-21209(4).

(b) Additional clearances. Greater clearances than
given in Table 212-15 (WAC 296-44-21265 (3)(a))
shall be provided under the following conditions. The in-
creases are cumulative where more than one is
applicable.

(1) Voltages exceeding 50 kilovolts.

(A) For voltages between 50 and 814 kilovolts, the
clearance between conductors of different circuits shall
be increased 0.4 inches per kilovolt in excess of 50 kV.

NoTE: For voltages to ground exceeding 98 kV alternat-
ing current or 139 kV direct current, clearances less
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than those required above are permitted for systems with
known switching surge factors. (See WAC 296—44—
21265 (3)(c).)

(B) The increase in clearance for voltages in excess of
50 kV specified in WAC 296-44-21265 (3)(b)(ii)(A)
shall be increased three percent for each one thousand
feet in excess of thirty—three hundred feet above mean
sea level. f

(C) All clearances for lines over 50 kV shall be based
on the maximum operating voltage.

(D) No value is specified for clearances between con-
ductors of the same circuit.

(ii) Conductors of different sags on same support.

(A) Line conductors, supported at different levels on
the same structure shall have vertical clearances at the
supporting structures so adjusted that the minimum
clearance at any point in the span shall be not less than
any of the following with the upper conductor at its final
unloaded sag at the maximum temperature for which
the conductor is designed to operate and the lower con-
ductor at its final unloaded sag under the same ambient
conditions and without electrical loading.

(I) For voltages less than 50 kilovolts between con-
ductors, seventy—five percent of that required at the sup-
ports by Table 212-15.

(IT) For voltages more than 50 kilovolts between con-
ductors, the value specified in WAC 296-44-21265
(3)(b)(i1)(A)(I) increased in accordance with WAC
296-44-21265 (3)(b)(i).

(B) Sags should be readjusted when necessary to ac-
complish the foregoing, but not reduced sufficiently to
conflict with the requirements of WAC 296-44-27821
(8)(b). In cases where conductors of different sizes are
strung to the same sag for the sake of appearance or to
maintain unreduced clearance throughout storms, the
chosen sag should be such as will keep the smallest con-
ductor involved in compliance with the sag requirements
of WAC 296-44-27821 (8)(b).

(C) For span lengths in excess of one hundred fifty
feet, vertical clearance at the structure between open
supply conductors and communication cables or con-
ductors shall be adjusted so that under conditions of
conductor temperature of 60°F, no wind and final un-
loaded sag, no open supply conductor of 750 volts or less
shall be lower in the span than a straight line joining the
points of support of the highest communications cable or
conductor, and no open supply conductor of over 750
volts but less than 50 kilovolts shall be lower in the span
than thirty inches above such a straight line.

NortE: Effectively grounded supply conductors associated
with systems of 50 kilovolts or less need meet only the
provisions of WAC 296-44-21265 (3)(b)(ii)(A).

(c) Alternate clearances for different circuits where
one or both exceed 98 kilovolts, alternating current, or
139 kilovolts direct current to ground. The clearances
specified in WAC 296-44-21265 (3)(a) and (b) may be
reduced for circuits with known switching surge factors,
but shall not be less than the crossing clearances re-
quired by WAC 296-44-21241 (3)(c).
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Table 212-15. Minimum Vertical Clearance at Supports Between Line Conductors
(All voltages are between conductors.)

Supply conductors; preferably at higher levels

Open wires, 15,000 to 50,000
0 to 750 volts

volts; cables,

all voltages,

having
Conductors usually effectively
at lower levels grounded 750 to 8,700 to
continuous 8,700 15,000 Same Different
metal volts volts utility utilities
sheath
or
messenger
Communication conductors: Feet Feet Feet Feet Feet
General 124 4 7 _ 7
Used in operation of supply lines 2 3 4 7 7
Supply conductors:
0 to 750 volts 2 ’3 *57 57 7
750 volts to 5,000 volts — 2 7 7 7
5,000 volts to 8,700 volts — 2 4 4 7
8,700 volts to 15,000 volts:
If worked on alive with long-handled
tools, and adjacent circuits are
neither killed nor covered with
shields or protectors — — 4 4 6
Ifsnot worked on alive except when
adjacent circuits (either above or
below) are killed or covered by
shields or protectors, or by the use
of long—handled tools not requiring
linemen to go between live wires — — 2 ‘4 ‘4
Exceeding 15,000 volts, but not
exceeding 50,000 volts —_ _ — 4 44

! Where supply circuits of 600 volts or less, with transmitted power of 5000 watts or less, are run below communication circuits in accordance
with WAC 296-44-19409 (2)(b) the clearance may be reduced to two feet.

2 In localities where the practice has been established of placing on jointly used poles, crossarms carrying supply circuits of less than 300 volts
to ground and crossarms carrying communication circuits at a vertical separation less than specified in the table, such existing construction
may be continued until the said poles are replaced provided that:

The minimum separation between existing crossarms is not less than two feet, and that:
Extensions to the existing construction shall conform to the clearance requirements specified in Table 212-15.
When communication conductors are all in cable, a supply crossarm carrying only wires of not more than 300 volts to ground may be placed
at not less than two feet above the point of attachment of the cable to the pole provided that:
The nearest supply wire on such crossarm shall be at least thirty inches horizontally from the center of the pole, and that:
The cable be placed so as not otherwise to obstruct the climbing space.
Where conductors are operated by different utilities, a minimum vertical spacing of four feet is required.

4 These values do not apply to adjacent crossarms carrying phases of the same circuit or circuits.

3 This value may be reduced to four feet where secondary vertical-rack construction is used on one side or face of pole, or on two sides where
conductors are deadened, only. Service contacts are permitted in addition.

6 A primary buckarm not less than eight feet long supporting not more than two conductors in the end pin positions or one lateral primary
conductor dead—ended on the pole, may be placed in the seven foot spacing provided that this spacing is not reduced to less than five feet.

(651
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Minimum Vertical Clearance at Supports Between Line Conductors

(4) Diagonal clearance between line wires, conductors,
and cables located at different levels on the same sup-
porting structure. No wire, conductor, or cable may be
closer to any other wire, conductor, or cable than defined
by the dashed line in Fig. 212-11, where V and H are
determined in accordance with other parts of WAC
296—44-21265.

(5) Clearances in any direction from line conductors
to supports, and to vertical or lateral conductors, span or
guy wires attached to the same support. ' ‘

(a) Fixed supports. Clearances shall not be less than
given in Table 212-16.

NotEe: For voltages exceeding 98 kilovolts alternating
current to ground or 139 kilovolts direct current to
ground, clearances less than those required by Table

212-16 are permitted to systems with known switching
surge factor. (See WAC 296-44-21265 (5)(c).)

(b) Suspension insulators. Where suspension insulat-
ors are used and are not restrained from movement, the
clearance shall be increased so that the string of insulat-
ors may swing transversely throughout a range of insu-
lator swing up to its maximum design swing angle
without reducing the values given in WAC 296—44—
21265 (5)(a). The maximum design swing angle shall be
based on a six pound per square foot wind on the con-
ductor at final sag at 60°F. This may be reduced to a
four pound per square foot wind in areas sheltered by
buildings, terrain, or other obstacles. The displacement
of the wires, conductors, and cables shall include deflec-

" tion of flexible structures and fittings, where such deflec-
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Minimum vertical clearance.

<
n

Minimum horizontal clearance.

X
"

Clearance Diagram for Energized Conductor

Table 212-16. Minimum Clearance in Any Direction from Line Conductors to Supports and to Vertical or Lateral
Conductors, Span, or Guy Wires Attached to the Same Support

Communication lines

Supply lines

‘On jointly Circuit phase-to—phase voltage
used
Clearance of line In general structures 0 to 8.7 kV 8.7 to 50 kV 50 to 814 kV*°
conductors from - (in) (in) (in) . (in) (in)
Vertical and lateral
conductors: .
Of the same circuit 3 3 3 3 plus 0.25 per kV no value specified
over 8.7 kV
Of other circuits : 3 3 ’6 6 plus 0.4 per kV 23 plus 0.4 per kV
over 8.7 kV. over 50 kV
Span or guy wires, !
or messengers
attached to same
structure:
When parallel 3 6 12 12 plus 0.4 per kV 29 plus 0.4 per kV
to line over 8.7 kV over 50 kV
Anchor guys 3 6 '6 6 plus 0.25 per kV 16 plus 0.25 per kV
over 8.7 kV over 50 kV
All other . ’3 6 6 6 plus 0.4 per kV 23 plus 0.4 per kV ~
. over 8.7 kV over 50 kV
Surface of support 3 3 - % 3 plus 0.2 per kV 11 plus 0.2 per kV
arms . L N * over 8.7 kV®*'"° over 50 kV-
Surface of structures: ' '
On jointly used
structures — ’5 3685 5 plus 0.2 per kV 13 plus 0.2 per kV.
over 8.7 kV°®* over 50 kV
All other 3 — °%3 3 plus 0.2 per kV 11 plus 0.2 per kV
over 8.7 kV*? over 50 kV
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For guy wires, if practical. For clearances between span wires
and communication conductors, see WAC 296-44-21287(3).
On jointly used structures, guys which pass within twelve inches
of supply conductors, and also pass within twelve inches of
communication cables, shall be protected with a suitable insu-
lating covering where the guy passes the supply conductors, un-
less the guy is effectively grounded or insulated with a strain
insulator at a point below the lowest supply conductor and
above the highest communication cable.

The minimum clearance from an insulated or effectively

grounded guy to a communication cable may be reduced to

three inches when abrasion protection is provided on the guy or
communication cable.

Communication conductors may be attached to supports on the

sides or bottom of crossarms or surfaces of poles with less

clearances.

This clearance applies only to supply conductors at the support

below communication conductors, on jointly used structures.

Where supply conductors are above communication conductors,

this clearance may be reduced to three inches except for supply

conductors of 0 to 750 V whose clearance may be reduced to
one inch.

All clearances for line over 50 kV shall be based on the maxi-

mum operating voltage. For voltages exceeding 814 kV, the

clearance shall be determined by the alternate method given by

WAC 296-44-21265 (5)(c).

For supply circuits of 0 to 750 V, this clearance may be re-

duced to three inches.

A neutral conductor meeting WAC 296-44-21209 (5)(a) may

be attached directly to the structure surface.

Guys and messengers may be attached to the same strain plates

or to the same through bolts.

For open supply circuits of 0 to 750 V and supply cables of all

voltages meeting WAC 296-44-21209 (3)(a), (b) or (c), this

clearance may be reduced to one inch.

The additional clearance for voltages in excess of 50 kV speci-

fied in Table 212-16 shall be increased three percent for each

one thousand feet in excess of thirty—three hundred feet above
mean sea level.

Where circuit is effectively grounded and neutral conductor

meets WAC 296-44-21209 (5)(a), phase~to—neutral voltage

shall be used to determine clearance from phase conductor to
surface of support arms.

These clearances may be reduced by not more than twenty-five

percent to a guy insulator, provided that full clearance is main-

tained to its metallic end fittings and the guy wires. The clear-
ance to an insulated section of a guy between two insulators
may be reduced by not more than twenty-five percent provided
that full clearance is maintained to the uninsulated portion of
the guy.
(c) Alternate clearances for voltages exceeding 98 kV
alternating current to ground or 139 kV direct current to
ground. The clearances specified in WAC 296-44-21265
(5)(a) and (b) may be reduced for circuits with known
switching surge factors but shall not be less than the
following.

(i) Alternate clearances to anchor guys, and vertical
or lateral conductors. The alternate clearances shall not
be less than the crossing clearances required by WAC
296—44-21241 (2)(b) and (3)(c) for the conductor volt-
ages concerned. For the purpose of this rule, anchor guys
shall be assumed to be at ground potential.

(ii) Alternate clearance to surface of support arms
and structures.

(A) Alternate clearance.
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(I) Basic computation. The alternate clearance com-
puted from the following equation is the minimum elec-
trical clearance which shall be maintained under the
expected loading conditions. For convenience, clearances
for typical system voltages are shown in Table 212-17.

D=39.37 [““V' (P ] M0, o
500 K
where

V maximum alternating current crest operat-
ing voltage to ground or maximum direct
current operating voltage to ground in
kilovolts;
maximum switching surge factor expressed
in per—unit peak voltage to ground and de-
fined as a switching surge level for circuit
breakers corresponding to ninety—eight per-
cent probability that the maximum switch-
ing surge generated per breaker operation
does not exceed this surge level, or the
maximum anticipated switching surge level
generated by other means, whichever is
greater;
=1.15, the allowance for three standard de-
viations with fixed insulator supports;
=1.05, the allowance for one standard devi-
ation with free swinging insulators;
=1.03, the allowance for nonstandard at-
mospheric conditions;
=1.2, the configuration factor for conduc-
tor—to-tower window.

PU

K

(II) Atmospheric correction. The value of D shall be
increased three percent for each one thousand feet in
excess of fifteen hundred feet above mean sea level.

(B) Limits. The alternate clearance shall not be less
than the clearance of Table 212-16 for 169 kV alternat-
ing current. The alternate clearance shall be checked for
adequacy of clearance to workmen and increased, if
necessary, where work is to be done on the structure
while the circuit is energized. (Also see chapter 29645
WAC)

(6) Clearance between supply circuits of different
voltage classifications on the same support arm. Supply
circuits of any one voltage classification as given in Ta-
ble 212-15 may be maintained on the same support arm
with supply circuits of the next consecutive voltage
classification only under one or more of the following
conditions:

(a) If they occupy positions on opposite sides of the
structure.
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Table 212-17. Minimum Clearance in Any Direction from Line
Conductors to Supports

Minimum clearance

to supports
Free
Maximum swinging
operating at
voltage Switching maximum
phase to surge Switching Fixed angle
phase factor surge
(kV) (per unit) (kV) (in) (in)
242 2.4 474 '35 '35
2.6 514 40 135
2.8 553 45 38
3.0 593 250 43
32 632 250 48
362 1.6 473 135 '35
1.8 532 42 36
2.0 591 50 48
2.2 650 59 51
2.4 709 68 59
2.5 739 173 63
550 1.6 719 70 60
1.8 808 85 73
2.0 898 101 87
2.2 988 211 101
800 1.6 1045 130 111
1.8 1176 158 135
1.9 1241 2161 148
2.0 1306 2161 2161

Limited by WAC 296-44-21265 (5)(c)(iii)(B).

Need not be greater than specified in WAC 296-44-21265

(5)(a) and (b).

(b) If in bridge-arm or sidearm construction, the
clearance is not less than the climbing space required for
the higher voltage concerned and provided for in WAC
296-44-21273.

(c) If the higher voltage conductors occupy the outer
positions and the lower voltage conductors occupy the
inner positions.

(d) If series lighting or similar supply circuits are or-
dinarily dead during periods of work on or above the
support arm concerned.

(e) If the two circuits concerned are communication
circuits used in the operation of supply lines, and supply
circuits of less than 8.7 kilovolts, and are owned by the
same utility, provided they are installed as specified in
WAC 296-44-21265 (6)(a) or (b).

(7) Conductor spacing: Vertical racks. Conductors or
cables may be carried on vertical racks or separate
brackets other than wood placed vertically on one side of
the structure and securely attached thereto with less
clearance between the wires, conductors, or cables than
specified in WAC 296-44-21265(3) if all the following
conditions are met:

(a) The voltage shall not be more than 750 volts, ex-
cept supply cables and conductors meeting WAC 296—
44-21209 (3)(a) or (b) which may carry any voltage.

(b) Conductors shall be of the same material or ma-
terials, except that different materials may be used if
their sag-tension characteristics and arrangement are

No—
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such that the spacing specified in WAC 296-44-21265
(7)(c) is maintained under all service conditions.

(c) Vertical spacing between conductors shall be not
less than the following:

Vertical spacing

Span length between conductors

(ft) (in)

0 to 150 4
150 to 200 6
200 to 250 8
250 to 300 12

Note: The vertical spacing may be reduced where the
conductors are held apart by intermediate spacers, but
may not bg’less than four inches.

NE ECTION

\}ﬁAC 296-44-21273 CLIMBING SPACE. (1) Lo-
cation and dimensions.

(a) A climbing space having the horizontal dimensions
specified in subsection (5) of this section shall be pro-
vided past any conductors, crossarms, or other parts.

(b) The climbing space shall be provided on all poles
and structures.

(c) The climbing space shall extend vertically past any
conductor or other part between levels above and below
the conductor as specified in subsections (5), (6), (7),
and (8) of this section. The position of the climbing
space shall be maintained for at least forty inches above
and below any limiting conductor level and where the
limiting conductor levels are separated six feet or more,
the climbing space may be rotated by not more than
one—fourth of the distance around the pole between any
such levels. Where the climbing space is on the face or
back of the pole, this space may be considered as in ei-
ther quadrant to the right or left for the purpose of in-
terpreting this rule.

(d) The climbing space shall include not less than one
quadrant nor more than one-half of the pole cross—
section.

(2) Portions of supporting structures in climbing
space. Portions of the pole or structure when included in
one side or corner of the climbing space, are not consid-
ered to obstruct the climbing space, providing that such
inclusion into the climbing space does not exceed twen-
ty—five percent of the total area of the specified climbing
space. Where such a condition exists, additional space
shall be added to the original spacing to compensate for
the loss of clearances.

(3) Crossarm location relative to climbing space. All
single crossarms should be located on the same face and
side of the pole to avoid unnecessarily obstructing the
climbing space through the different conductor levels.
One arm of sets of double crossarms protruding into the
climbing space shall not be considered as an obstruction
in the climbing space.

(4) Location of supply and communication apparatus
relative to climbing space. Transformers, regulators,
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lightening arresters, fuse- mountings, switches, service
brackets, communication terminal cans, and service drop
hooks and other attachments shall be mounted outside
the climbing space. Pole steps shall be placed so that
they do not interfere with the climbing space.

(5) Climbing space through conductors on crossarms.

(a) Conductors of same voltage classification on same
crossarm. Climbing space between conductors shall be of
the horizontal dimensions specified in Table 212-18 of
this section, and shall be provided both along and across
the line, and shall be projected vertically not less than
forty inches above and below the limiting conductors.
Where communication conductors are above supply con-
ductors of more than 8,700 volts, the climbing space
shall be projected vertically at least sixty inches above
the highest supply conductor.

Note: This rule does not apply if it is the unvarying
practice of the employers concerned to prohibit employ-
ees from ascending beyond the conductors of the given
line, unless the line is killed.

(b) Conductors of different voltage classifications on
same crossarm. The climbing space shall be that re-
quired by Table 212-18 of -this section for the highest
voltage of any conductor bounding the climbing space.
The climbing space shall extend vertically to the limits
specified in (a) of this subsection, and the exception
thereto.

(6) Climbing space on buckarm construction. The full
width of climbing space shall be maintained on buckarm

Washington State Register, Issue 86-16

construction and shall extend vertically in the same po-
sition at least forty inches (or sixty inches where re-
quired by subsection (5)(a)) above and below any
limiting conductor.

Method of providing climbing space on buckarm con-
struction. With circuits of less than 5,000 volts and span
lengths not exceeding one hundred fifty feet and sags not
exceeding fifteen inches for wires of No. 2 and larger
sizes, or thirty inches for wires smaller than No. 2, a
six-pin crossarm having pin spacing of fourteen and
one-half inches may be used to provide a thirty—inch
climbing space on one corner of a junction pole by omit-
ting the pole pins on all arms, and inserting pins midway
between the remaining pins so as to give a spacing of
seven and one—fourth inches, provided that each conduc-
tor on the end of every arm is tied to the same side of its
insulator, and that the spacing on the next pole is not
less than fourteen and one-half inches.

(7) Climbing space past vertical conductors. One ver-
tical .run or riser encased in suitable conduit or other
protective covering not over two inches outside diameter
and securely attached to the surface of the pole or
structure and/or a ground wire attached to the surface
of the pole, are allowed in the climbing space. It is rec-
ommended that this practice be avoided whenever
practical.

(8) Climbing space near ridge-pin conductors. The
climbing space specified in Table 212-18 shall be pro-
vided above the top crossarm to the ridge—pin conductor
but need not be carried past it.

Table'212-18. Minimum Horizontal Clearance Between Conductors Bounding the Climbing Space
(All voltages are between the two conductors bounding the climbing space except for communications conductors which are voltage to ground.
Where the two conductors are in different circuits, the voltage between conductors shall be the arithmetic sum of the voltages of each conductor to

ground for a grounded circuit or phase to phase for an ungrounded circuit.)

Horizontal clearance between conductors bounding the climbing space

On_jointly used structures

Supply Communication
On structures used solely by conductors conductors
above above
Character of Communication Supply communication supply
conductors conductors conductors conductors conductors

adjacent to Voltage of
climbing space conductors (in) (in) (in)
Communication 0 to 150 V no requirements — 2 no requirements
conductors exceeding o :
_ 150V . 24 recommended — 2 24 recommended
Supply cables .. \
meeting WAC all voltages — no requirements
296-44-21209
3)(a)
Supply cables
meeting WAC
296-44-21209 all voltages 24 24 30
(3)(b) or () '
"Open supply 0 to 300 V 24 24 30
line conductors 300 V to 8.7 kV — 30 30 : 30
and supply 8.7kV to 28 kV — 36 36 36
cables meeting 28 kV to 38 kV — 40 40
WAC 296-44-21209(4) 38 kV to 50 kV — 46 46
50 kV 1o 73 kV — 54 54
exceeding 73 kV — 54

This relation of levels is not, in general, desirable and should be avoided.
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Climbing space shall be the same as required for the supply conductors immediately above, with a maximum of thirty inches except that a
climbing space of sixteen inches across the line may be employed for communication cables or conductors where the only supply conductors at
a higher level are secondaries (0 to 750 V) supplying airport or airway marker lights or crossing over the communication line and attached to
the pole top or to a pole top extension fixture.

[71]
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Climbing Space-

NA SECTION

\/WAC 296-44-21279 WORKING SPACE. (1) Lo-
cation of working spaces. Working spaces shall be pro-
vided on the climbing face of the structure at each side
of the climbing space.

(2) Dimensions of working spaces.

(a) Along the support arm. The working space shall
extend from the climbing space to the outmost conductor
position on the support arm.

(b) At right angles to the support arm. The working
space shall have the same dimension as the climbing
space (see WAC 296-44-21273(5)). This dimension
shall be measured horizontally from the face of the sup-
port arm.

(c) Vertically. The working space shall have a height
not less than that required by WAC 296-44-21265 for
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the vertical separation of line conductors carried at dif-
ferent levels on the same support.

(3) Location of vertical and lateral conductors relative
to working spaces. The working spaces shall not be ob-
structed by vertical or lateral conductors. Such conduct-
ors shall be located on the opposite side of the pole from
the climbing side or on the climbing side of the pole at a
distance from the support arm at least as great as the
width of climbing space required for the highest voltage
conductors concerned. Vertical conductors enclosed in
suitable conduit may be attached on the climbing side of
the structure, in compliance with WAC 296-44-
21273(7).

(4) Location of buckarms relative to working spaces.
Buckarms may be used under any of the following con-
ditions, provided the climbing space is maintained.
Climbing space may be obtained as in WAC 296-44—
21273(6).

(a) Standard height of working space. Lateral work-
ing space of the height required by Table 212-15 shall
be provided between the lateral conductors attached to
the buckarm and the line conductors. This may be ac-
complished by increasing the spacing between the line
support arms as shown in Figure 212-14.

(b) Reduced height of working space. Buckarms may
be inserted at reduced spacing when the conductors on
the buckarms are attached to conductors on one adja-
cent linearm as follows: Where wires are of 0 to 750
volts spacing may be reduced to twelve inches; where
wires are of 750 to 15,000 volts spacing may be reduced
to eighteen inches.

Working Space
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Fig. 212-14

Obstruction of working Space by Buckarm

EVACTION

\/GVAC 296-44-21287 VERTICAL CLEARANCE
BETWEEN CERTAIN COMMUNICATION AND
SUPPLY FACILITIES LOCATED ON THE SAME
STRUCTURE. (1) Equipment. For the purpose of
measuring clearances under this rule, "equipment” shall
be taken to mean noncurrent—carrying metal parts of
equipment, including metal supports for cables or con-
ductors, and metal support braces which are attached to
metal supports or are less than one inch from trans-
former cases or hangers which are not effectively
grounded.

(2) Clearances in general. Vertical clearances between
supply conductors and communication equipment, be-
tween communication conductors and supply equipment,
and between supply and communication equipment shall
be as specified in Table 212—-19 except as provided in
WAC 296-44-21287(3).

Table 212-19. Vertical Clearances Between Supply
Conductors and Communication Equipment, Between
Communication Conductors and Supply Equipment, and
Between Supply and Communication Equipment
(Voltages are phase to ground for effectively grounded
circuits and those other circuits where all ground faults
are cleared by promptly deenergizing the faulted section,
both initially and following subsequent breaker opera-
tions. See the definition section for voltages of other

systems.)

Supply voltage Vertical clearance

(kV) (in)
0 to 8.7 140
8.7 to 50 '60
over 50 60 plus 0.4 per kV
over 50 kV

Where noncurrent carrying parts of equipment are effectively
grounded consistently throughout weli—defined areas and where

WSR 86-16-007

‘communication is at lower levels, clearances may be reduced to
thirty inches.

(3) Clearances for span wires or brackets. Span wires
or brackets carrying luminaires or trolley conductors
shall have at least the vertical clearances in inches from
communication equipment set forth in Table 212-20.

(4) Clearance from drip loops of luminaire brackets.
If a drip loop of conductors entering a luminaire bracket
from the surface of the structure is above a communica-
tion cable, the lowest point of the loop shall be at least
twelve inches above communication cable or through
bolt.

Note: The above clearance may be reduced to three
inches if the loop is covered by a suitable nonmetallic
covering which extends at least two inches beyond the
loop.

Table 212-20. Vertical Clearance of Span Wires and Brackets from
Communications Lines

Carrying trolley

Carrying luminaires conductors
Not Not
effectively  Effectively  effectively  Effectively
grounded grounded grounded grounded
(inches) (inches) (inches) (inches)

Above commu-

nication

support arms 120 120 20 20
Below commu-—

nication

support arms 240 24 24 24
Above messengers

carrying com—

munication

cables 20 4 12 4
Below messengers

carrying com—

munication

cables ‘a0 4 12 4
From terminal

box of com—

munication

cables 120 4 212 4
From communication

brackets, bridle

wire rings, or

drive hooks '16 4 4 4

This may be reduced to twelve inches for either span wires or
metal parts of brackets at points forty inches or more from the
structure surface.

Where it is not practical to obtain a clearance of one foot from
terminal boxes of communication cables, all metal parts of ter-
minals shall have the greatest possible separation from fixtures
or span wires including all supporting screws and bolts of both
attachments.

This may be reduced to twenty—four inches for luminaires oper-
ating at less than 150 V to ground.

This may be reduced to twenty inches for luminaires operating

at less than 150 volts to ground.

NF)/SECTION

WAC 296-44-21295 CLEARANCES OF VERTI-
CAL AND LATERAL CONDUCTORS FROM
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OTHER WIRES AND SURFACES ON THE SAME
SUPPORT. Vertical and lateral conductors shall have
the clearances and separations required by this rule from
other conductors, wires, or surfaces on the same support.

Norte 1: This rule does not prohibit the placing of supply
circuits of the same or next voltage classification in the
same duct, if each circuit or set of wires is enclosed in a
metal sheath.

NoOTE 2: This rule does not prohibit the placing of paired
communication conductors in rings attached directly to
the structure or to messenger.

NoTE 3: This rule does not prohibit placing grounding
conductors, neutral conductors meeting WAC 296—44—
21209 (5)(a), supply cables meeting WAC 296-44—
21209 (3)(a), or conductors physically protected by en-
closing in conduit, directly on the support.

NoTE 4: This rule does not prohibit placing properly in-
sulated supply circuits of 600 volts or less and not ex-
ceeding 5000 watts in the same cable with control
circuits with which they are associated.

(1) Location of vertical or lateral conductors relative
to climbing spaces, working spaces, and pole steps. Ver-
tical or lateral conductors shall be located so that they
do not obstruct climbing spaces, or lateral working spac-
es between line conductors at different levels, or interfere
with the safe use of pole steps.

NorTe: This rule does not apply to portions of the struc-
ture which workers do not ascend while the conductors
in question are alive.

(2) Conductors not in conduit. Conductors not en-
cased in conduit shall have the same clearances from
conduits as from other surfaces of structures.

(3) Mechanical protection near ground. Where within
eight feet of the ground, all vertical conductors, cables,
and grounding wires shall be protected by a covering
which gives suitable mechanical protection. For ground-
ing wires from surge arresters, the protective covering
just specified shall be of wood molding or of other non-
metallic material giving equivalent mechanical
protection.

NoTE 1: This covering may be omitted from armored
cables or cables installed in a grounded metal conduit.

NoTEe 2: This covering may be omitted from lead-
sheathed cables used in rural districts.

Note 3: This covering may be omitted from vertical
runs of communication cables or conductors.

NoOTE 4: This covering may be omitted from grounding
wires used in rural districts or in any area where the
grounding wire is one of a number of grounding wires
used to provide multiple grounds.

NoTtE 5: This covering may be omitted from wires which
are used solely to protect poles from lightning.

[74]

Washington State Register, Issue 86-16

(4) Requirements for vertical and lateral supply con-
ductors on supply line structures or within supply space
on jointly used structures.

(a) General clearances. In general, clearances shall be
not less than the values specified in Table 212-21 or
WAC 296-44-21265(5).

(b) Special cases. The following requirements apply
only to portions of a structure which workers ascend
while the conductors in question are alive.

(i) Sidearm construction. Vertical conductors in ca-
bles meeting WAC 296-44-21209 (3)(a) and grounding
wires may be run without insulating protection from
supply line conductors on structures used only for supply
lines and employing sidearm construction on the side of
the structure opposite to the line conductors if climbing
space is provided on the line—conductor side of the
structure.

(ii) Conductors to luminaires. On structures used only
for supply lines, open wires may be run from the supply
line arm directly to the head of a luminaire, provided the
clearances of Table 212-21 are obtained and the open
wires are substantially supported at both ends.

(iii) Conductors of less than 300 volts. Vertical or lat-
eral secondary supply conductors of not more than 300
volts to ground may be run in multiple—conductor cable
attached directly to the structure surface or to support
arms in such a manner as to avoid abrasion at the point
of attachment. Each conductor of such cable which is
not effectively grounded, or the entire cable assembly,
shall have an insulating covering required for a conduc-
tor of at least 600 volts.

(iv) Other conditions. If open wire conductors are
within four feet of the pole, vertical conductors shall be
run in one of the following ways.

Table 212-21. Clearance of Vertical and Lateral Conductors
(Circuit Phase~to—Phase Voltage)

8.7 to Over
Clearance of vertical 0 to 8.7 kV 50 kV 50 kv*
and lateral conductors (inches) (inches) (inches)
From surfaces of supports 12 3 plus 0.2 11 plus 0.2
per kV over  per kV over
8.7 kV 50 kv
From span, guy, and
messenger wires %6 6 plus 0.4 23 plus 0.4
per kV over  per kV over
50 kv?

8.7 kV?

! A neutral conductor meeting WAC 296-44-21209 (5)(a) may
be attached directly to the structure surface.

For supply circuits of 0 to 750 V this clearance may be reduced
to one inch.

Multiplier may be reduced to 0.25 inch/kV for anchor guys.
The additional clearance for voltages in excess of 50 kV speci-
fied in Table 212-21, shall be increased three percent for each
one thousand feet in excess of thirty—three hundred feet above
mean sea level.

For cables meeting WAC 296-44-21209 (3)(c) and operating
at 0 to 750 V, this may be reduced to two inches.

FN



Washington State Register, Issue 86-16

Table 212-22. Clearances Between Open Vertical Conductors and
Pole Center
(Voltages are phase to ground for effectively grounded circuits and
those other circuits where all ground faults are cleared by promptly
deenergizing the faulted section, both initially and following subse-
quent breaker operations. See the definition section for voltages of oth-
er systems.)

Minimum clearance
between vertical
conductor and

Distance above and
below open supply
conductors where

Voltage clearances apply pole center
(kV) (feet) (inches)
0 to 87 4 15
87 to 16 6 20
16 to 22 6 23
22 to 30 6 26
30 to 50 6 34

(A) Open vertical conductors shall have the clear-
ances given in Table 212-22 within the zone specified in
the table.

(B) Within the zone above and below open supply
conductor as given in Table 212-22 vertical and lateral
conductors may be enclosed in nonmetallic conduit, or in
cable protected by an insulating covering and may be
run on the pole surface.

(C) Supply grounding conductors may be run on the
pole surface without molding except as required by
WAC 296-44-21295(3) for mechanical protection near
the ground.

(5) Requirements for vertical and lateral communica-
tions conductors on communication line structures or
within the communication space on jointly used
structures.

(a) Clearances from wires. The clearances of uninsu-
lated vertical and lateral conductors from other con-
ductors (except those in the same ring run) and from
guy, span, or messenger wires shall be three inches.

(b) Clearances from supporting structure surfaces.
Vertical and lateral insulated communication conductors
may be attached directly to a structure. They shall have
a vertical clearance of at least forty inches from any
supply conductors (other than vertical runs or luminaire
leads) of 8.7 kilovolts or less, or sixty inches if more than
8.7 kilovolts.

Note: These clearances do not apply where the supply
circuits involved are those carried in the manner speci-
fied in WAC 296-44-19409 (2)(b).

(6) Requirements for vertical supply conductors pass-
ing through communication space on jointly used line
structures.

(a) Grounded metal-sheathed cables. Grounded met-
al-sheathed cables may be fastened directly to the sur-
face of the line structure. Such cables shall be protected
with suitable nonmetallic covering when the line struc-
ture also carries trolley attachments or when an un-
grounded luminaire is attached below the
communication cable. The grounded metal-sheathed ca-
ble shall be protected with a nonmetallic covering for a
distance of forty inches above the highest communica-
tion wire and six feet below the lowest trolley attach-
ment or ungrounded luminaire fixture.

1751
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(b) Jacketed multiple—conductor cables. Jacketed
multiple—conductor cables operating at voltages not ex-
ceeding 300 volts to ground may be attached directly to
the surface of the line structure. Each conductor shall be
insulated for a potential of at least 600 volts. Where
used as aerial services, the point where such cables leave
the structure shall be at least forty inches above the
highest or forty inches below the lowest communication
attachment. All splices and connections in the cable
shall be insulated. No additional protection is required.

(c) Grounded metal covering. Conductors of all volt-
ages may be run in effectively grounded metal covering.
Such metal covering shall be protected with a nonmetal-
lic covering under the same conditions and to the same
extent as required for grounded metal-sheathed cables
in WAC 296-44-21295 (6)(a).

(d) Suspended from supply support arm. Lamp leads
of lighting circuits may be run from supply support arms
directly to a bracket or luminaire under the following
conditions:

(i) The vertical run shall consist of paired wires or
multiple—conductor cable securely attached at both ends
to suitable brackets and insulators.

(ii) The vertical run shall be held taut at least forty
inches from the surface of the pole through the commu-
nication space at least twelve inches beyond the end of
any communication support arm by which it passes, and
at least six inches from communication drop wires, and
at least twenty inches from any communication cable.

(iii) Insulators attached to luminaire brackets for sup-
porting the vertical run shall be capable of meeting, in
the position in which they are installed, the same
flashover requirements as the luminaire insulators.

(iv) Each conductor of the vertical run shall be AWG
No. 10 or larger.

(e) Supply grounding conductors.

(i) Supply grounding conductors may be run bare
where there are no trolley attachments or ungrounded
street lighting fixtures, or both, located below the com-
munication attachment provided:

(A) The grounding conductor is directly (metallically)
connected to a conductor which forms part of an effec-
tive grounding system; and

(B) The grounding conductor has no connection to
supply equipment between the grounding electrode and
the effectively grounded conductor unless the supply
equipment has additional connections to the effectively
grounded conductor.

(ii) Supply grounding conductors not conforming to
WAC 296-44-21295 (6)(e)(i) shall be protected with a
suitable nonmetallic covering to the same extent as re-
quired for grounded metal-sheathed cables in WAC
296-44-21295 (6)(a).

(f) Clearance from through bolts. Vertical runs of
supply conductors or cables shall have a clearance of not
less than two inches from exposed through bolts and
other exposed metal objects attached thereto which are
associated with communication line equipment.

NoOTE: Vertical runs of effectively grounded supply con-
ductors may have a clearance of one inch from the end
of exposed communication through bolts.
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(g) Multiple conductor cables. Multiple conductor ca-
bles operating at voltages not exceeding 600 V between
conductors may be attached directly to the surface of
the line structure if protected by nonmetallic covering.
Each conductor shall be insulated for a potential of at
least 600 V. Where used as aerial services, the point
where such cables leave the structure shall be at least
forty inches above the highest or forty inches below the
lowest communications attachment. All splices and con-
nections in the cable shall be insulated.

(7) Requirements for vertical communication con-
ductors passing through supply space on jointly used
structures. All vertical runs of communication conduct-
ors passing through supply space shall be installed as
follows.

(a) Metal-sheathed communication cables. Vertical
runs of metal-sheath communication cables shall be
covered with wood molding, or other suitable nonmetal-
lic material, where they pass trolley feeders or other
supply line conductors. This nonmetallic covering shall
extend from a point forty inches above the highest trol-
ley feeders, or other supply conductors, to a point six
feet below the lowest trolley feeders or other supply
conductors, but need not extend below the top of any
mechanical protection which may be provided near the
ground.

NoTe: Communication cables may be run vertically on
the pole through space occupied by railroad signal sup-
ply circuits in the lower position, as permitted in WAC
296-44-19409 (2)(b), without nonmetallic covering
within the supply space.

(b) Communication conductors. Vertical runs of insu-
lated communication conductors shall be covered with
wood molding, or other suitable nonmetallic material, to
the extent required for metal-sheathed communication
cables in WAC 296-44-21295 (7)(a) where such con-
ductors pass trolley feeders or other supply conductors.

NoTte: Communication conductors may be run vertically
on the structure through space occupied by railroad—
signal supply circuits in the lower position, as permitted
in WAC 296-44-19409 (2)(b), without nonmetallic
covering within the supply space.

(¢) Communication grounding conductors. Vertical
communication grounding conductors shall be covered
with wood molding or other nonmetallic material be-
tween points at least six feet below and forty inches
above any trolley feeders or other supply line conductors
by which they pass.

Note: Communication grounding conductors may be
run vertically on the structure through space occupied
by railroad—signal supply circuits in the lower position,
as permitted in WAC 296-44-19409 (2)(b), without
nonmetallic covering within the supply space.

(d) Separation from through bolts. Vertical runs of
communication conductors shall have a clearance of
one—eighth of the pole circumference but not less than
two inches from through bolts and other metal objects
attached thereto which are associated with supply line
equipment.
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NoTE: Vertical runs of effectively grounded communica-
tions conductors may have a separation of one inch from
the end of supply through bolts.

NEM! SECTION

l/WAC 296—44-242 GRADES OF CONSTRUC-
TION.

N E\VgECTION

MAC 296-44-24205 GENERAL. (1) The grades
of construction are specified in this section on the basis
of the required strengths for safety. Where two or more
conditions define the grade of construction required, the
grade used shall be the highest one required by any of
the conditions.

(2) For the purposes of this section, the voltage values
for direct—current circuits shall be considered equivalent
to the pms values for alternating—current circuits.

A

NE ECTION

lI{VAC 296-44-24213 APPLICATION OF
GRADES OF CONSTRUCTION TO DIFFERENT
SITUATIONS. (1) Supply cables. For the purposes of
these rules, supply cables are classified by two types as
follows:

Type 1

Supply cables conforming to WAC 296-44-21209
(3)(a), (b) or (c) shall be installed in accordance with
WAC 296-44-27821 (9)(a).

Type 2

All other supply cables are required to have the same
grade of construction as open—wire supply conductors of
the same voltage.

(2) Order of grades. The relative order of grades for
supply and communication conductors and supporting
structures is B, C, and N, Grade B being the highest.
Grade D is specified only for communication lines, and
here it is higher than Grade N. Grade D cannot be di-
rectly compared with Grades B and C, but subsection
(3)(c)(ii) of this section provides for conditions when
such a combination of construction requirements exists.

(3) At crossings. Wires, conductors, or other cables of
one line are considered to be at crossings when they
cross over another line, whether or not on a common
supporting structure, or when they cross over or over-
hang a railroad track or the traveled way of a limited
access highway. Joint—use or collinear construction in it-
self is not considered to be at crossings.

Table 242-1. Grades of Construction for Communication Conductors
Crossing Over Railroad Tracks and Supply Lines

Communication

conductor
When crossing over grades
Railroad tracks and supply lines of 0 to 750 V to
ground, or Type 1 supply cables of all voltages D
Railroad tracks and supply lines exceeding 750 V
to ground B

(a) Grade of upper line. Conductors and supporting
structures of a line crossing over another line shall have
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the grade of construction specified in subsection (3)(c)
of this section, WAC 296-44-24221 and 296-44-24233.

(b) Grade of lower line. Conductors and supporting
structures of a line crossing under another line need only
have the grades of construction which would be required
if the line at the higher level were not there.

(c) Multiple crossings.

(i) Where a line crosses in one span over two or more
other lines, or where one line crosses over a span of a
second line, which span in turn crosses a span of a third
line, the grade of construction of the uppermost line
shall be not less than the highest grade which would be
required of either one of the lower lines when crossing
the other lower line.

(ii) Where communication conductors cross over sup-
ply conductors and raiiroad tracks in the same span, the
grades of construction shall be in accordance with those
listed in Table 242-1. It is recommended that the plac-
ing of communication conductors above supply conduct-
ors generally be avoided unless the supply conductors are
trolley—contact conductors and their associated feeders.

.(4) Conflicts (see definitions). The grade of construc-
tion of the conflicting structure shall be as required by
WAC 296-44-24233 (1)(e).

Table 242-1. Grades of Construction for Communication Conductors
Crossing Over Railroad Tracks and Supply Lines

Communication

conductor
When crossing over grades
Railroad tracks and supply lines of 0 to 750 V to
ground, or Type | supply cables of all voltages D
Railroad tracks and supply lines exceeding 750 V
to ground

(77]
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TABLE 242-2
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GRADES OF CONSTRUCTION FOR SUPPLY CONDUCTORS ALONE, AT CROSSING,
OR ON THE SAME STRUCTURES WITH OTHER CONDUCTORS
(The voltages listed in this table are phase to ground values for: effectively grounded a. c. circuits, o
wire grounded circuits, or center graunded d. c. circuits; otherwise phase to phase values shall be used. The
grade of construction for supply conductors, as indicated across the top of the table, must also meet the
requirements for any lines at lower levels except when otherwise noted).

Supply Conductors Cons tant-potential supply Commumnication
at igher levels ! eomuerors corrent. | exclusively in
0-0.75 0.75 - 8.7 Exceeding supply the operation
Conductors, KV _ kv 8.7 kv conductors | of and run as
tracks and Urban] Rural | Urban] Rural; Urban| Rural supply lines
rights of way at Open | Open e 2le ole 2l &
Tower levels or or é g @ & ﬁ % ﬁ Open I Cable| Open or Cable
Cable| Cable 2 < < S |
—= B, C, or \; C or N;
Exclusive private rights—of-way| N N 120 Ny N NI2N2 (N N see WAC 264 see WAC 296~
44-24221(1) 44-24221(3)
Comon or public rights—ofway | N N | C NN NXC LN N
Railroad tracks and Timi ted |
access nighways B B B Bl B By BB lB B ‘ B B B
Constant potential supply | |
conductors N] N[c NN N, X cld N
0 to 750V B, C, or N; B, C, or N;
Open or cable see WAC see WAC
/50 V to 8.7 kV 2%-~44~24221(1) 296-44-242221(3)
Open 5| NjfjccinnNijX c] NN '
Cable N| NJC NINNjX cp NN
Exceeding 8.7 kV |
Open 58 | 5c 4B BN N X C] NN
Cable 5§ Nfc N[INNjX CiNN

Constant current supply conduc-
tors: Open or cable

B, C, or N; see WAC 296~44~-24221(1)

B,C,or N; see WAC
206-44-24221(1)

B,C,or N; see WAC
296-44-24221(1) &
296-24-24221(3)

Communication conductors: Open

B,C,or N; see WAC

B,C,or N; see WAC

or cable, used exclusively in B, C, or N; see WAC 206-44-24221(3) | 206-44-24221(1) &| 296-44~24221(3)
the operation of supply Yinesl0 296-44~24221(3)
t
Communication conductor: Urban ' 7 7 CorN; B, C, orN;
or rural, open or cable N| N[8C |8 ;8 ¢;8¢C | 89B|seetdC | see WAC 20644~
296-44- 24221(3)
{ 24221(1)
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The words "open" and "cable” appearing in the headings have
the following meanings as applied to supply conductors: Cable
means the Type 1 cables described in subsection (1) of this sec-
tion; open means open wire and Type 2 cables.
Lines that can fall outside the exclusive private rights—of-way
shall comply with the grades specified for lines not on exclusive
private rights—of-way.
Supply conductors shall meet the requirements of Grade B con-
struction if the supply circuits will not be promptly deenergiz-
ed, both initially and following subsequent breaker operations,
in the event of a contact with lower supply conductors or other
grounded objects.
Grade N construction may be used if crossing over supply ser-
vices only.
If the wires are service drops, they may have Grade N sizes
and tensions as set forth in Table 278-14.
Grade N construction may be used where the communication
conductors consist only of not more than one insulated twisted—
pair or parallel-lay conductor, or where service drops only are
involved.
Grade C construction may be used if the voltage does not ex-
ceed 5.0 kV phase to phase or 2.9 kV phase to ground.
The supply conductors need only meet the requirements of
Grade C construction if both of the following conditions are
fulfilled:
(1) The supply voltage will be promptly removed from the commu-
nication plant by deenergization or other means, both initially and fol-
lowing subsequent circuit breaker operations in the event of a contact
with the communication plant.

(2) The voltage and current impressed on the communication plant
in the event of a contact with the supply conductors are not in excess
of the safe operating limit of the communication protective devices.
Grade C construction may be used if the current cannot exceed
7.5 A or the open—circuit voltage of the transformer supplying
the circuit does not exceed 2.9 kV.

Communication circuits located below supply conductors shall

not affect the grade of construction of the supply circuits.

NEWSECTION

WAC 296-44-24221 GRADES OF CONSTRUC-
TION FOR CONDUCTORS. The grades of construc-
tion required for conductors are given in Tables 242-2
and 242-3. For the purpose of these tables certain class-
es of circuits are treated as follows:

(1) Constant—current circuit conductors. The grade of
construction for conductors of a constant—current supply
circuit involved with a communication circuit and not in
Type 1 cable shall be based on either its current rating
or on the open—circuit voltage ratmg of the transformer
supplying such circuit, as set forth in Tables 242-2 and
242-3. When the constant current supply circuit is in
Type 1 cable, the grade of construction shall be based on
its nominal full-load voltage.

(2) Railway feeder and trolley—contact circuit con-
ductors. Railway feeder and trolley contact circuit con-
ductors shall be considered as supply conductors for the
purpose of determining the required grade of
construction.

(3) Communication circuit conductors used exclusive-
ly in the operation of supply lines. Communication cir-
cuit conductors used exclusively in the operation of
supply lines shall have their grade of construction deter-
mined as follows:

(a) By the requirements for ordinary communication
circuits when conforming to WAC 296-44-31783
(1)(c).

(b) By the requirements for supply circuits when de-
fined by WAC 296-44-31783 (1)(d).
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(4) Fire alarm circuit conductors. Fire alarm circuit
conductors shall be considered as other communication
circuit conductors except that they shall always meet
Grade D construction where the span length is from zero
to one hundred fifty feet and Grade C construction
where the span length exceeds one hundred fifty feet.

(5) Neutral conductors of supply circuits. Supply—
circuit neutral conductors, which are effectively ground-
ed throughout their length and are not located above
supply conductors of more than 750 volts to ground,
shall have the same grade of construction as supply con-
ductors of not more than 750 volts to ground, except
that they need not meet any insulation requirements.
Other neutral conductors shall have the same grade of
construction as the phase conductors of the supply cir-
cuits with which they are associated.

Table 242-3. Grades of Construction for Communication Conductors

Alone, or in Upper Position of Crossing or on Joint Poles

(The voltages listed in this table are phase to ground values for: effec-
tively grounded ac circuits, two wire grounded circuits, or center
grounded dc circuits; otherwise phase to phase values shall be used.
The grade of construction for supply conductors, as indicated across
the top of the table, must also meet the requirements for any lines at
lower levels except when otherwise noted.)

(Placing of communication conductors at higher levels at crossings, or
on jointly used poles should generally be avoided, uniess the supply

conductors are trolley—contact conductors and their associated
feeders.)

Communication conductors
(Communication conductors, rural
or urban, open or cable, including
communication conductors run as
such, but used exclusively in the
operation of supply lines.)

Conductors, tracks, and
rights—of-way at
lower levels

Exclusive private right-of-way N
Common or public rights—of-way N
Railroad tracks and limited access

highways

Constant potential supply conductors'
O0to 750 V
Open or cable
750 Vto 2.9 kV
Open or cable
Exceeding 2.9 kV
Open
Cable

oOw O Z

Constant current supply conductors'
0to7.5A
Open2 . C
Exceeding 7.5 A
Open2 B

Communication conductors, open or cable,
used exclusively in the operation of
supply lines
Communication conductors, open or cable,
urban or rural N

4B, C,or N

The words "open" and "cable” appearing in the headlines have
the following meaning as applied to supply conductors: Cable
means Type 1 cables as described in WAC 296-44-24213
(1)(a); open means open wire and also Type 2 cables, as de-
scribed in WAC 296-44-24213 (1)(b).

Where constant current circuits are in Type 1 cable, the grade
of construction shall be based on the nominal full-load voltage.
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Grade C construction may be used if the open circuit voltage of
the transformer supplying the circuit does not exceed 2.9 kV.
See subsection (3) of this section.

(6) Surge protection wires. Surge protection wires
shall be of the same grade of construction as the supply
co?xtors with which they are associated.

NEW SECTION

/WAC 296-44-24233 GRADES OF CONSTRUC-
TION FOR LINE SUPPORTS. (1) Structures. The
grade of construction shall be that required for the
highest grade of conductors supported except as modi-
fied by the following:

(a) The grade of construction of jointly used struc-
tures, or structures used only by communication lines,
need not be increased merely because the communica-
tion wires carried on such structures cross over trolley—
contact conductors of 0 to 750 volts to ground.

(b) Structures carrying Grade C or D fire alarm con-
ductors, where alone, or where concerned only with oth-
er communication conductors, need meet only the
requirements of Grade N,

(c) Structures carrying supply service drops of 0 to
750 volts to ground shall have at least the grade of con-
struction required for supply line conductors of the same
voltage.

(d) Where the communication lines cross over supply
conductors and a railroad in the same span and Grade B
is required by WAC 296-44-24213 (3)(c)(ii) for the
communication conductors, due to the presence of rail-
road tracks, the grade of the structures shall be D.

(e) The grade of construction required for a conflict-
ing structure (first circuit) shall be determined from the
requirements of WAC 296-44-24221 for crossings. The
conflicting structure's conductors (first circuit) shall be
assumed to cross the other circuit's conductors (second
circuit) for the purposes of determining the grade of
construction required for the conflicting structure.

 Notke: The resulting structure grade requirement could
result in a higher grade of construction for the structure
than for the conductors carried thereon.

(2) Crossarms and support arms. The grade of con-
struction shall be that required for the highest grade of
conductors carried by the arm concerned except as mod-
ified by the following:

(a) The grade of construction of arms carrying only
communication conductors need not be increased merely
because the conductors cross over trolley—contact con-
ductors of 0 to 750 volts to ground.

(b) Arms carrying Grade C or D fire alarm conduct-
ors, where alone or where concerned with other commu-
nication conductors, need meet only the requirements for
Grade N.

(c) Arms carrying supply service drops of 0 to 750
volts to ground shall have at least the grade of construc-
tion required for supply line conductors of the same
voltage.

(d) Where communication lines cross over supply
conductors and a railroad in the same span and Grade B
is required by WAC 296-44-24213 (3)(c)(ii) for the
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communication conductors due to the presence of rail-
road tracks, the grade of the arm shall be D.

(3) Pins, armless construction brackets, insulators,
and conductor fastenings. The grade of construction for
pins and armless construction brackets, insulators, and
conductor fastenings shall be that required for the con-
ductor concerned except as modified by the following:

(a) The grade of construction need not be increased
merely because the supported conductors cross over trol-
ley—contact conductors of 0 to 750 volts to ground.

(b) Grade. N construction is sufficient when only
Grade C or D fire alarm conductors or other communi-
cation conductors are concerned.

(c) Supply service drops of 0 to 750 volts to ground
only require the same grade of construction as supply-
line conductors of the same voltage.

(d) When Grade B construction is required by WAC
296-44-24213 (3)(c)(ii) for the communication con-
ductors due to the presence of railroad tracks, Grade D
construction shall be used when supporting communica-
tion lines which cross over supply conductors and a rail-
road in the same span.

(e) When communication conductors are required to
meet Grade B or C, only the requirements for mechani-
cal strength for these grades is required.

(f) Insulators for use on open conductor supply lines
shall meet the requirements of WAC 296-44-295 for all
grades ,of construction.

NEX{SECTION

\/ WAC 296-44-263 LOADING FOR GRADES B,
C, /;20 D.

NEW SECTION

a/(VAC 296-44-26309 GENERAL LOADING RE-

UIREMENTS AND MAPS. (1) General.

(a) It is necessary to assume the loadings which may
be expected to occur on a line because of wind and ice
during all seasons of the year. These minimum weather
loadings shall be the values of loading resulting from the
application of subsection (2) or (3) of this section.
Where both rules apply, the required loading shall be
that which, when combined with the appropriate over-
load capacity factors, has the greater effect on strength
requirements.

(b) Where construction or maintenance loads exceed
those imposed by (a) of this subsection, which may oc-
cur more frequently in light loading areas, the assumed
loadings shall be increased accordingly.

(c) It is recognized that loadings actually experienced
in certain areas in each of the loading districts may be
greater, or in some cases, may be less than those speci-
fied in these rules. In the absence of a detailed loading
analysis, no reduction in the loadings specified therein
shall be made without approval of the administrative
authority.

(2) Combined ice and wind loading. Three general
degrees of loading due to weather conditions are recog-
nized and are designated as heavy, medium, and light
loading. Figure 263—1 shows the districts in the states in
which these loadings are normally applicable.
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NoTE: The localities are classified in the different load-
ing districts according to the relative simultaneous prev-
alence of wind velocity and thickness of ice which
accumulates on wires. Light loading is for places where
little, if any, ice accumulates on wires.

Table 263—1 shows the minimum radial thicknesses of
ice and the wind pressures to be used in calculating
loadings. Ice is assumed to weigh fifty—seven pounds per
cubic foot.

(3) Extreme wind loading. Figure 263-2 is a wind
map of the United States which shows the minimum
horizontal wind pressures to be used for calculating
loads upon tall structures. For wind pressure at a specific
location use a value not less than that of the nearest
pressure line. If any portion of a structure or supported
facilities is located in excess of sixty feet above ground
or water level, these wind pressures shall be applied to
the entire structure and supported facilities without ice
covering.

[81]
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Fig. 263-1

General Loading Map of United States with Respect
to Loading of Overhead Lines

Table 263—1 Ice, Wind and Temperature

Extreme Wind
Loading Districts Loading
(for use with (for use with
WAC 296-44-26309(2)) WAC 296-44-26309(3))

Heavy Medium Light

Radial thickness
of ice (in)

Horizontal wind
pressure in
pounds per
square foot

Temperature (°F)

0.50 0.25

4
+15

See Fig 250-2

0 +30 +60
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(Based on Fastest Wind)

NoOTE 1: The values of wind pressure given in Figure
263-2 represent the loading of wind upon cylindrical
surfaces at thirty feet above ground level. They are
based upon fifty year isotachs given in ANSI A58.1-
1972 [6]. These have been converted from miles per
hour to pressure on cylindrical surfaces by the formulas

pressure in Ib/ft = 0.00256 @ (‘mi/h)’
and rounding the values obtained.

NotE 2: Wind velocity usually increases with height;
therefore, experience may show that the wind pressures
specified herein need to be further increased.

Reviser's note: The brackets and enclosed material in the text of

the aboyt section occurred in the copy filed by the agency and appear
herein pursuant to the requirements of RCW 34.08.040.

N SECTION

WAC 296-44-26321 CONDUCTOR LOADING.
(1) General. Ice and wind loads shall be as specified in
WAC 296-44-26309.

(a) Where a cable is attached to a messenger, the
specified loadings shall be applied to both cable and
messenger.

[82]

(b) In determining wind loadings on a bare stranded
conductor or multiconductor cable, the assumed project-
ed area shall be that of a smooth cylinder whose outside
diameter is the same as that of the conductor or cable.

Note: Experience has shown that as the size of
multiconductor cable decreases, the actual projected
area decreases, but the roughness factor increases and
offsets the reduction in projected area.

(c) In determining loadings on ice—covered bare
stranded conductor or multiconductor cables, the coating
of ice shall be considered a hollow cylinder touching the
outer strands of the bare stranded conductor or the outer
circumference of the multiconductor cable. For bundled
conductors, the coating of ice shall be considered as in-
dividual hollow cylinders around each subconductor.

(2) Loading components. The components of loading
and total loading shall be as follows:

(a) Vertical loading component. The vertical load on a
conductor or messenger shall be its own weight plus the
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weight of conductors, spacers, or
Table 263-2 Temperatures and Constants

Loading districts
(for use with
WAC 296-44-26309(2))

Extreme wind
loading
(for use with
Heavy Medium Light WAC 296-44-26309(3))

Temperature (°F) 0 +15 +30 +60

Constant to be
added to the
resultant (all
conductors) in
pounds per ft 0.30 0.20

0.05 0.0

equipment which it supports, ice covered where specified
in WAC 296-44-26309.

(b) Horizontal loading component. The horizontal
load shall be the horizontal wind pressure specified in
WAC 296-44-26309 applied at right angles to the di-
rection of the line to the projected area of the conductor
or messenger and conductors, spacers, or equipment
which it supports, ice covered where specified in WAC
296-44-26309.

(c) Total loading. The total load on a conductor or
messenger shall be the resultant of Components | and 2
above, calculated at the temperature specified in Table
2632, to which resultant has been added the constant
specified in Table 263-2. In all cases the conductor or
ension shall be computed from this total

SECTION

\/WAC 296-44-26333 LOADS UPON LINE SUP-
PORTS. (1) Assumed vertical loading. The vertical
loads upon poles, towers, foundations, crossarms, pins,
insulators, and conductor fastenings shall be their own
weight plus the superimposed weight which they support,
including all wires and cables, in accordance with WAC
296-44-26321 (1) and (2)(a), together with the effect of
any difference in elevation of supports. The radial thick-
ness of ice shall be computed only upon wires, cables,
and messengers, and not upon supports.

(2) Assumed transverse loading. The total transverse
loading upon poles, towers, foundations, crossarms, pins,
insulators, and conductor fastenings shall include the
following.

(a) Transverse loading from conductors and messen-
gers. The transverse loading from conductors and mes-
sengers shall be the horizontal loading specified in WAC
296-44-26321. For supporting structures carrying more
than ten wires, not including cables supported by mes-
sengers, where the pin spacing does not exceed fifteen
inches, the transverse wind load shall be calculated on
two—thirds of the total number of such wires with a
minimum of ten wires, except in light loading areas de-
fined by WAC 296-44-26309.

(b) Structure loading. The transverse loading upon
structures and equipment shall be computed by applying,
at right angles to the direction of the line, the appropri-
ate horizontal wind pressure given in WAC 296-44-
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26309. This pressure shall be applied upon the projected
surfaces of the structures and equipment supported
thereon, without ice covering. The following shape fac-
tors shall be applied.

(i) Cylindrical structures and components. Wind loads
on straight or tapered cylindrical structures or structures
composed of numerous narrow relatively flat panels
which combine to form a total cross section that is ap-
proximately circular or elliptical in shape shall be com-
puted from the assumed unit wind pressure specified in
WAC 296-44-26309 applied to the projected area mul-
tiplied by a shape factor of 1.0.

(i) Flat surfaced structures and components. Wind
loads on flat surfaced structures, having solid or enclosed
flat sides and an overall cross section that is substantially
square or rectangular, shall be computed from the as-
sumed unit wind pressures specified in WAC 296-44—
26309 applied to the projected area of one face multi-
plied by a shape factor of 1.6 to allow for pressure on
flat surfaces.

(iii) Latticed structures. Wind loads on essentially
square or rectangular latticed structures or components
shall be computed from the assumed unit wind pressures
specified in WAC 296-44-26309 applied to the sum of
the projected areas of the members of the front face
multiplied by a shape factor of 3.2 to allow for wind
pressure if structural members are flat surfaced or 2.0 if
structural surfaces are cylindrical. The total, however,
need not exceed the load which would occur on a solid
structure of the same outside dimension.

NotEe: The shape factors listed under (b)(i), (ii) and (iii)
of this subsection may be reduced if wind tunnel tests or
rational aerodynamic analysis produce evidence that
such a reduction is justifiable. In the absence of such
tests or analyses, the factors given above shall be con-
sidered to be minimum values.

(c) At angles. Where a change in direction of wires
occurs, the loading upon the structure, including guys,
shall be assumed to be a resultant load equal to the vec-
tor sum of the transverse wind load as derived above and
the resultant load imposed by the wires due to their
change in direction. In deriving these loadings, a wind
direction shall be assumed which will give the maximum
resultant load, proper reduction being made in loading to
account for the reduced wind pressure on the wires re-
sulting from the angularity of the application of the
wind to the wires.

(d) Span lengths. The calculated transverse load shall
be based upon the average of the actual lengths of the
two spans adjacent to the structure concerned.

(3) Assumed longitudinal loading.

(a) Change in grade of construction. The longitudinal
loading upon supporting structures, including poles, tow-
ers, and guys at the ends of sections required to ‘be of
Grade B construction, when located in lines of lower
than Grade B construction, shall be taken as an unbal-
anced pull in the direction of the higher grade section
equal to the larger of the following values:

(i) The pull of two-thirds, and in no case less than
two of the conductors which have rated breaking
strength of three thousand pounds or less, such two—
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thirds of the conductors being selected so as to produce
the maximum stress in the support.

(ii) The pull of one conductor when there are eight or
less conductors (including overhead ground wires) hav-
ing rated breaking strength of more than three thousand
pounds and the pull of two conductors when there are
more than eight conductors, such conductors being se-
lected so as to produce the maximum stress in the
support.

(b) Jointly used poles at crossings over railroads,
communication lines, or limited access highways. Where
a joint line crosses over a railroad, a communication line,
or a limited access highway, and Grade B is required for
the crossing span, the tension in the communication
conductors of the joint line shall be considered as limited
to one-half their rated breaking strength, provided they
are smaller than WG No. 8 Stl, if of steel, or AWG No.
6 if of copper.

(c¢) Dead ends. The longitudinal loading upon sup-
porting structures at dead ends for line terminations
shall be taken as an unbalanced pull equal to the ten-
sions of all conductors and messengers (including over-
head ground wires); except that with spans in each
direction from the dead—end structure, the unbalance
pull shall be taken as the difference in tensions.

(d) Unequal spans and unequal vertical loading.
Where longitudinal loads can be created by the differ-
ence in tensions in the wires in adjacent spans caused by
unequal vertical loading or unequal spans, the structures
should be capable of supporting this unbalanced longitu-
dinal loading.

(e) Stringing loads. Proper allowance should be made
for longitudinal loads which may be produced on the
structures by wire stringing operations.

(f) Longitudinal capability. It is recommended that
structures having a longitudinal strength capability be
provided at reasonable intervals along the line.

(g) Communication conductors on unguyed supports
at railroad crossings and limited access highways. The
longitudinal loading shall be assumed equal to an unbal-
anced pull in the direction of the crossing of all open—
wire conductors supported, the pull of each conductor
being taken as fifty percent of its rated breaking strength
in the heavy loading district, thirty—three and one-third
percent in the medium loading district, and twenty—two
and one—fourth percent in the light loading district.

(4) Simultaneous application of loads. Where a com-
bination of vertical, transverse, or longitudinal loads may
occur simultaneously, the structure shall be designed to
withstand the simultaneous application of these loads.

Note: Under the extreme wind conditions of WAC 296-
44-26309(3), an oblique wind may require greater
structural strength than that computed under subsec-

tionZZ) and (3) of this section.

NEMW SECTION

\WVAC 296-44-278
MENTS.

STRENGTH REQUIRE-
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NEW SECTION

/WAC 296-44-27809 PRELIMINARY ASSUMP-
TIONS. (1) It is recognized that deformation, deflec-
tions, or displacement of parts of the structure will, in
some cases, change the effects of the loads assumed. In
the calculation of stresses, allowance may be made for
such deformation, deflection or displacement of support-
ing structures including poles, towers, guys, crossarms,
pins, conductor fastenings, and insulators when the ef-
fects can be accurately evaluated. Such deformation, de-
flection, or displacement should be calculated using the
WAC 296-44-26309 loads prior to application of the
overload factors required by this section. For crossings
or conflicts, the calculations shall be subject to mutual
agreement.

(2) It is recognized that newly developed materials
may become available. It is further recognized that,
while these materials are in the process of development,
they must be tested and evaluated. Trial installations are
permitted where qualified supervision is provided.

(3) The overload capacity factors shown in the tables
of this section apply for the combined ice and wind
loading conditions specified in WAC 296-44—-26309(2).
For the extreme wind loading condition specified in
WAC 296-44-26309(3), an overload capacity factor of
not less than 1.0 shall be applied for structures and their
fouryns, and 1.25 for other supported facilities.

NEW SECTION

M’AC 296-44-27821 GRADES B AND C CON-
STRUCTION. (1) Supporting structure. The strength
requirements for supporting structures may be met by
the structures alone or with the aid of guys and/or
braces.

(a) Metal, prestressed, and reinforced concrete struc-
tures. The structures shall be designed to withstand the
loads in WAC 296-44-26333 multiplied by the appro-
priate overload capacity factors given in Tables 278-1 or
278-2. (Where guys are used, see WAC 296-44-
27821(3).)

(1) Minimum strength. All structures (including those
below sixty feet) shall withstand, without conductors, the
extreme wind pressure in WAC 296-44-26333, applied
in any direction on the structure times an overload ca-
pacity factor of 1.0. A gust factor appropriate for the
wind pressure and structure height should be considered.

(ii) Strength at angles in a line. At an angle in a line,
the strength of the support shall be sufficient to with-
stand the total transverse loadings specified in WAC
296-44-26333 multiplied by the appropriate overload
capacity factor for transverse strength given in Tables
278-1 or 278-2.

(b) Wood structures. Wood structures shall be of such
material and dimensions as to meet the following re-
quirements. (Where guys are used, see WAC 29644
27821(3).)

(i) Designated fiber stress.

(A) Natural wood poles of various species meeting the
requirements of ANSI 05.1-1979 [18], shall be consid-
ered as having the designated fiber stresses set forth in
that standard.
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(B) Appropriate adjustments in designated fiber
stresses shall be made for sawn or laminated wood.

Table 278-1. Overload Capacity Factors for Reinforced
Concrete Structures (Not Prestressed)

Overload capacity factors

Grade B Grade C
Vertical strength 4.0 2.67
Transverse strength
Wind load 4.0 2.67
Wire tension load at angles 2.0 1.33

Longitudinal strength
In general
At dead ends

1.0

2.0 1.33

Note: The factors in this table apply for the loading
conditions of WAC 296-44-26309(2). For extreme wind
loading conditions see WAC 296-44-27809(3).

Table 278-2. Overload Capacity Factors for Metal and
Prestressed Concrete Structures

Overload capacity factors

Grade B Grade C
Vertical strength 1.50 1.10
Transverse strength
Wind load 2.50 2.20
Wire tension load at angles 1.65 1.10

Longitudinal strength
At crossings

no requirement

In general no requirement
At dead ends 1.10
Elsewhere

In general no requirement

At dead ends 1.10

Note: The factors in this table apply for the loading
conditions of WAC 296-44-26309(2). For extreme wind
loading conditions, see WAC 296-44-27809(3).

(ii) Transverse and vertical strength. Wood structures
shall be designed to withstand the transverse and vertical
loads in WAC 296-44-26333, multiplied by the appro-
priate overload capacity factor given in Table 278-3,
without exceeding the designated fiber stress.

NoTe: When installed, naturally grown wood poles act-
ing as single based structures or unbraced multiple pole
structures, shall meet the requirements of WAC 296-
44-27821 (1)(b)(ii) or (iii) without exceeding the desig-
nated fiber stress at the ground line for unguyed poles or
at the point of attachment for guyed poles.

(iii) Longitudinal and dead-end strength. Wood
structures shall be designed to withstand the longitudinal
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and dead-end loadings in WAC 296-44-26333 multi-
plied by the appropriate overload capacity factor in Ta-
ble 278-3 without exceeding the designated fiber stress.

NoOTE 1: At a Grade B crossing, in a straight section of
line, wood structures complying with the transverse
strength requirements of WAC 296-44-27821
(1)(b)(ii), without the use of transverse guys shall be
considered as having the required longitudinal strength,
providing the longitudinal strength is comparable to the
transverse strength of the structure. This exception does
not modify the requirements of this rule for dead—ends.

NoTE 2: At a Grade B crossing of a supply line over a
highway or a communication line where there is an an-
gle in the supply line, wood structures shall be consid-
ered as having the required longitudinal strength if all of
the following conditions are met:

(A) The angle is not over twenty degrees.

(B) The angle structure is guyed in the plane of the
resultant of the conductor tensions. The tension in this
guy under the loading in WAC 296-44-26333 multi-
plied by an overload capacity factor of 2.0 shall not ex-
ceed the allowable guy value specified in WAC 296-44—
27821(3).

(C) The angle structure has sufficient strength to
withstand, without guys, the transverse loading of WAC
296-44-26333, which would exist if there were no angle
at that structure with an overload capacity factor of 4.0
when installed or 2.67 at replacement.

NoTe 3: When installed, naturally grown wood poles
acting as single based structures or unbraced multiple
pole structures, shall meet the requirements of WAC
296-44-27821 (1)(b)(ii) or (iii) without exceeding the
designated fiber stress at the ground line for unguyed
poles or at the point of attachment for guyed poles.

(iv) Strength at angles in a line. At an angle in the
line, the wood structure shall be designed to withstand
the total transverse loading in WAC 296—44-26333
multiplied by the appropriate overload capacity factor
given in Table 278-3 without exceeding the designated
fiber stress.

Table 278-3 Overload Capacity Factors for Wood

Structures
Grade B Grade C
At At
When replace- When replace—

installed ment installed ment

Transverse (wind) and
Vertical strength

At crossings 4.0 2.67 2.67 1.33
Elsewhere 4.0 2.67 2.00 1.33
Transverse (wire
tension load)
strength
At crossings 20 1.33 1.00
Elsewhere 2.0 1.33 1.00
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Grade B Grade C
At At
When replace- When replace-

installed ment instailed ment

Longitudinal

Strength
In general 1.33 1.00 no no
require— require—
ment ment
At dead—ends 2.00 1.33 1.33 1.00

NoOTES: (1) Where structures are built for temporary
service the overload capacity factors at replacement may
be used provided that the designated fiber stress is not
exceeded during the life of the structure.

(2) The factors in this table apply for the loading
conditions of WAC 296-44-26309(2). For extreme wind
loading conditions, see WAC 296-44-27809(3).

(3) Metal portions of a structure, except guys, may
use the overload capacity factors for metal shown in Ta-
ble 278-2.

(v) Strength of guyed poles. Guyed poles shall be de-
signed as columns, resisting the vertical component of
the tension in the guy plus any other vertical loads on
such poles.

(vi) Spliced and stub-reinforced poles. The use of stub
reinforcements or permanent splices at any section along
the pole that develops the required strength of the pole is
permitted, provided the remainder of the pole is in good
condition and is of sufficient size to develop its required
strength.

(vii) Average strength of three poles. A pole (single—
base structure) not individually meeting the transverse
strength requirements will be permitted when reinforced
by a stronger pole on each side, if the average strength
of the three poles meets the transverse strength require-
ments, and the weak pole has not less than seventy—five
percent of the required strength. An extra pole inserted
in a normal span for the purpose of supporting a service
drop may be ignored.

Nortke: This rule does not apply to crossings over rail-
roads, communication lines, or limited access highways.

(c) Transverse—strength requirements for structures
where side guying is required, but can only be installed
at a distance.

Grade B: In the case of structures where, because of
very heavy or numerous conductors or relatively long
spans, the transverse—strength requirements of this sec-
tion cannot be met except by the use of side guys or
special structures, and if it is physically impractical to
employ side guys, the transverse-strength requirements
may be met by side—guying the line at each side of, and
as near as practical to, the crossing, or other transversely
weak structure, and with a distance between such side—
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guyed structures of not over eight hundred feet provided
that:

(i) The side-guyed structures for each such section of
eight hundred feet or less shall be constructed to with-
stand the calculated transverse load due to wind on the
supports and ice—covered conductors, on the entire sec-
tion between the side~guyed structures.

(ii) The line between such side-guyed structures shall
be substantially in a straight line and the average length
of span between the side~guyed structures shall not ex-
ceed one hundred fifty feet.

(ii1) The entire section between the transversely strong
structures shall comply with the highest grade of con-
struction concerned in the given section, except as to the
transverse strength of the intermediate poles or towers.
Grade C: The above provisions do not apply to Grade C.

(d) Longitudinal-strength requirements for sections of
higher grade in lines of a lower grade construction.

(i) Methods of providing longitudinal-strength.

Grade B: The longitudinal-strength requirements for
sections of line of higher grade in lines of a lower grade
(for assumed longitudinal loading, see WAC 296-44—
26333) may be met by placing supporting structures of
the required longitudinal-strength at either end of the
higher grade section of the line.

Where this is impractical, the supporting structures of
the required longitudinal-strength may be located one or
more span lengths away from the section of higher
grade, within five hundred feet on either side and with
not more than eight hundred feet between the longitud-
inally strong structures, provided such structures and the
line between them meet the requirements as to trans-
verse strength and stringing of conductors, of the highest
grade occurring in the section, and provided that the line
between the longitudinally strong structure is approxi-
mately straight or suitably guyed.

The requirements may also be met by distributing the
head guys over two or more structures on either side of
the crossing, such structures and the line between them
complying with the requirements for the crossing as to
transverse strength and as to conductors and their fas-
tenings. Where it is impractical to provide the longitudi-
nal-strength, the longitudinal loads shall be reduced by
increasing the conductor sags. This may require greater
conductor separations. (See WAC 296-44-21265(2).)
Grade C: The above provisions do not apply to Grade C.

(ii) Flexible supports.

Grade B: When supports of the section of higher grade
are capable of considerable deflection in the direction of
the line, as with wood or concrete poles, or some types of
metal poles and towers, it may be necessary to increase
the normal clearances specified in WAC 296-44-212 or
to provide head guys or special reinforcement to prevent
such deflection.

Flexible metal structures may have to be head-guyed
or otherwise reinforced to prevent reduction in the
clearances required in WAC 296-44-212.

Grade C: The above provision does not apply to Grade
C.
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Table 278—4. Overload Capacity Factors for
Foundations and Settings

Overload capacity factors

Grade B Grade C

Vertical strength 1.5 1.1
Transverse strength

Wind load 2.5 2.2

Wire tension load 1.65 1.1
Longitudinal strength

In general 1.1 1.0

At dead ends 1.65 1.1

Note: The factors in this table apply for the loading
conditions of WAC 296-44-26309(2). For extreme wind
loading conditions, see WAC 296-44-27809(3).

(2) Strength of foundations and settings. The loadings
in WAC 296-44-26333 multiplied by the overload fac-
tors given in Table 278-4 shall be applied to the struc-
ture. Foundations and settings shall be designed or be
determined by experience to withstand the reactions re-
sulting from these applied loadings.

NortE: Excessive movement of foundations and guy an-
chors may reduce structure strength or impair
clearances.

(3) Strength of guys and guy anchors. The general
requirements for guys and guy insulators are covered
under WAC 296-44-31729 and 296-44-31738, respec-
tively. Guy anchors shall withstand the loads in WAC
296-44-26333 multiplied by the overload factors given
in Table 278-5.

(a) Metal and prestressed concrete structures. Guys
shall be considered as an integral part of the structure
and shall withstand the loads in WAC 296-44-26333,
multiplied by the overload factors given in Table 278-2,
without exceeding ninety percent of the rated breaking
strength of the guy.

(b) Wood and reinforced concrete poles and struc-
tures. When guys are used to meet the strength require-
ments they shall be considered as taking the entire load
in the direction in which they act, the structure acting as
a strut only, except for those structures considered to
possess sufficient rigidity so that the guy can be consid-
ered an integral part of the structure.

Table 278-5. Overload Capacity Factors for Guys

Overload capacity factors

Grade B Grade C
Transverse strength
Wind load 2.67 2.0
Wire tension load 1.5 1.15
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Overload capacity factors

Grade B Grade C
Longitudinal strength
(except at angles)
In general 1.0 no rec}uirement
At dead ends 1.5 1.15

! If deflection of supporting structures is taken into account in

the computations, the overload capacity factors of 1.5 shall be
increased to 1.67; 1.15 shail be increased to 1.33.

NotEe: The factors in the table apply for the loading
conditions of WAC 296-44-26309(2). For extreme wind
loading conditions, see WAC 296-44-27809(3).

(i) Guys shall be of such material and dimension to
withstand the loads in WAC 296-44-26333, multiplied
by the overload capacity factors given in Table 278-5
without exceeding ninety percent of the rated breaking
strength of the guy.

(ii) At an angle in the line, the guy shall be of such
material and dimension to withstand the total transverse
loads in WAC 296-44-26333, multiplied by the over-
load capacity factors given in Table 278-5 without ex-
ceeding ninety percent of the rated breaking strength of
the guy.

(4) Crossarms.

(a) Vertical strength. Crossarms shall withstand the
vertical loads specified in WAC 296-44-26333 without
exceeding fifty percent of the designated fiber stress of
the material (or ultimate strength) where applicable.

(b) Bracing. Crossarms shall be securely supported by
bracing, if necessary, so as to support safely all expected
loads to which they may be subjected in use including
line personnel working on them.

Table 278—6. Minimum Dimensions of Crossarm Cross Section

Grades of construction

Grade B Grade C
Number of -
pins Supply Communication
2 or 4 in: 31X 4 23/4X33/4—
6 or 8 in: 31/4X41/4 3X4 —
6 in: — — 23/4X33/4
10 in: — —_ 3X 4

(c) Longitudinal strength.

(i) General. Crossarms shall withstand without ex-
ceeding their designated fiber stress (or ultimate
strength), the applicable longitudinal loads given in
WAC 296-44-26333, or seven hundred pounds applied
at the outer conductor attachment points, whichever is
greater. At each end of a transversely weak section, as
described in WAC 296-44-27821 (1)(c), the longitudi-
nal load shall be applied in the direction of the weak
section.

(ii) Methods of meeting WAC 296-44-27821 (4)(c).
Grade B: Where conductor tensions are limited to a
maximum of two thousand pounds per conductor, double
wood crossarms having cross sections specified in Table
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278-6 and properly assembled, will be considered as
meeting the strength requirements specified in WAC
296-44-27821 (4)(d)(i).

Grade C: This requirement is not applicable.

(d) Material and minimum size. Wood crossarms of
selected Southern pine or Douglas fir shall have a cross
section of not less than those shown in Table 278-6.
Crossarms of other suitable timber or of other materials
may be used provided they are of equivalent strength.

(e) Double crossarms or brackets.

Grade B: Where pin type construction is used, double
crossarms or a support assembly of equivalent strength
shall be used at each crossing structure, at ends of joint
use or conflict sections, at dead ends and at corners
where the angle of departure from a straight line ex-
ceeds twenty degrees. Under similar conditions, where a
bracket supports a conductor operated at more than 750
volts to ground and there is no crossarm below, double
brackets shall be used.

NoTtE: The above does not apply where communication
cables or conductors cross below supply conductors and
either are attached to the same pole, or where supply
conductors are continuous and of uniform tension in the
crossing span and each adjacent span. This exception
does not apply to railroad crossings and limited access
highways except by mutual agreement.

Grade C: The above requirement is not applicable.

(f) Location. At crossings, crossarms should be at-
tached to the face of the structure away from the cross-
ing, unless special bracing or double crossarms are used.

(5) Metal crossarms. Metal crossarms shall withstand
the loads in WAC 296-44-26333 multiplied by the
overload capacity factors in Table 278-2.

(6) Strength of pin type or similar construction and
conductor fastenings.

(a) Longitudinal strength.

(i) General. Pin type or similar construction and ties
or other conductor fastenings shall withstand the appli-
cable longitudinal loads given in WAC 296-44-26333,
or seven hundred pounds applied at the pin, whichever is
greater. At each end of a transversely weak section as
described in WAC 296-44-27821 (1)(c), the longitudi-
nal load shall be applied in the direction of the weak
section.

Grade C: No requirement.

(ii) Method of meeting WAC 296-44-27821
(6)(a)(i).

Grade B: Where conductor tensions are limited to two
thousand pounds and such conductors are supported on
pin insulators, double wood pins and ties or their equiv-
alent, will be considered to meet the requirements of
WAC 296-44-27821 (6)(a)(i).

Grade C: No requirement.

(iii) At dead ends and at ends of higher grade con-

struction in line of lower grade.
Grade B: Pins and ties or other conductor fastenings
connected to the structure at a dead end or at each end
of the higher grade section shall be of sufficient strength
to withstand at all times without exceeding their ulti-
mate strength, an unbalanced pull due to the conductor
loading specified in WAC 296-44-26321.
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Grade C: This requirement is not applicable except for
dead ends.

(iv) At ends of transversely weak sections.
Grade B: Pins and ties or other conductor fastenings
connected to the structure at each end of the transverse-
ly weak section as described in WAC 296-44-27821
(1)(c) shall be such as to withstand at all times without
exceeding their ultimate strength, the unbalanced pull in
the direction of the transversely weak section of the con-
ductor supported, under the loading prescribed in WAC
296-44-26321.
Grade C: No requirement.

(b) Double pins and conductor fastenings.
Grade B: Where wood pins are used, double pins and
conductor fastenings shall be used where double cross-
arms or brackets are required by WAC 296-44-27821

(4)(e).

NoTe: The above does not apply where communication
cables or conductors cross below supply conductors and
either are attached to the same pole, or where supply
conductors are continuous and of uniform tension in a
crossing span and each adjacent span. This exception
does not apply in the case of railroad crossings and lim-
ited access highway crossings except by mutual
agreement.

Grade C: No requirement.

(c) Single supports used in lieu of double wood pins.
A single conductor support and its conductor fastening
when used in lieu of double wood pins shall develop
strength equivalent to double wood pins and their con-
ductor fastenings as specified in WAC 296-44-27821
(6)(a)(i).

(7) Armless construction.

(a) General. Open conductor armless construction is a
type of open conductor supply line construction in which
conductors are individually supported at the structure
without the use of crossarms.

(b) Insulating material. Strength of insulating materi-
al shall meet the requirements of WAC 296-44-295.

(c) Other components. Strengths of other components
shall meet the appropriate requirements of WAC 296~
44-27809 and 296-44-27821.

(8) Open supply conductors.

(a) Minimum sizes of supply conductors. Supply con-
ductors shall have a rated breaking strength and an
overall diameter of metallic conductor not less than that
of medium-hard-drawn copper of the AWG size shown
in Table 278-7 except that conductors made entirely of
bare or galvanized iron or steel shall have an overall di-
ameter not less than Stl. WG of the gage sizes shown.

NotE 1: At railroad crossings, for stranded conductors,
other than those in which a central core is entirely cov-
ered by the outside wires, any individual wire of such a
stranded conductor containing steel shall be not less than
0.100 inch in diameter if copper or aluminum clad and
not less than 0.115 inch in diameter if otherwise pro-
tected or if bare.

NoTE 2: Service drops of 0 to 750 volts to ground may
have the sizes set forth in WAC 296-44-27847(5).
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(b) Sags and tensions. Conductor sags shall be such
that, under the assumed loading of WAC 296-44-26321
for the district concerned, the tensions of the conductor
shall not be more than sixty percent of its rated breaking
strength. Also the tension at 60°F without external load,
shall not exceed the following percentages of the con-
ductor rated breaking strength:

35 percent
25 percent

Initial unloaded tension
Final unloaded tension

Table 278-7. Minimum Conductor Sizes

Grade of Construction Gage Size'

o N

B
C

For No. 6 and No. 8 medium-hard—drawn copper wire, the
nominal diameters are 0.1620 and 0.1285 inches and the mini-
mum values of breaking load are one thousand ten pounds and
643.9 pounds respectively. For steel wire gage, the nominal di-
ameters are 0.192 inches for No. 6 and 0.162 inches for No. 8.

Note: In the case of conductors having a cross—section
of a generally triangular shape, such as cables composed
of three wires, the final unloaded tension at 60°F shall
not exceed thirty percent of the rated breaking strength
of the conductor.

NoTtEe 1: The above limitations are based on the use of
recognized methods for avoiding fatigue failures by
minimizing chafing and stress concentration. If such
practices are not followed, lower tensions should be
employed.

NoTtEe 2: The factors listed above apply for the loading
conditions of WAC 296-44-26309(2). For extreme wind
loading conditions, see WAC 296-44-27809(3).

(c) Splices, taps, and dead—end fittings.

(i) Splices should be avoided in crossings and adjacent
spans. If it is impractical to avoid such splices, they shall
be of such a type and so made as to have a strength
substantially equal to that of the conductor on which
they are placed.

(ii) Taps should be avoided in crossing spans but if
required shall be of a type which will not impair the
strength of the conductors to which they are attached.

(iii) Dead-end fittings, including the attachment
hardware, shall have sufficient strength to withstand the
maximum tension resulting from the loads in WAC
296-44-26321 multiplied by an overload factor of 1.65.

(d) Trolley—contact conductors. In order to provide
for wear, no trolley—contact conductor shall be installed
of less size than AWG No. 0, if of copper, or AWG No.
4, if of silicon bronze.

(9) Supply cable messengers. Messengers shall be
stranded and shall not be stressed beyond sixty percent
of their rated breaking strength under the loadings spec-
ified in WAC 296-44-26321.

NoTE 1: There are no strength requirements for cables
supported by messengers.
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NoTE 2: Bonding and grounding requirements for Type
1 supply cables are in WAC 296-44-182.

NoTE 3: The factor in WAC 296-44-27821 (9)(a) ap-
plies for the loading conditions of WAC 296-44-26321,
except when the extreme wind loading conditions, WAC
296-44-27809(3), apply.

(10) Open-wire communication conductors. Open—
wire communication conductors in Grade B or C con-
struction shall have the sizes and sags given in WAC
296-44-27821 (8)(a) and (b) for supply conductors of
the same grade.

NoTe: When open—wire communication conductors in
spans of one hundred fifty feet or less are above supply
circuits of 5 kilovolts or less between conductors, Grade
C sizes and sags may be replaced by Grade D sizes and
sags, except that where the supply conductors are trol-
ley—contact conductors of 0 to 750 volts to ground, WG
No. 12 Stl. may be used for spans of zero to one hun-
dred feet and WG No. 9 Stl. may be used for spans of
one hundred twenty-five to one hundred fifty feet.

(11) Communication cables.

(a) Communication cables. There are no strength re-
quirements for such cables supported by messengers.

(b) Messenger. The messenger shall not be stressed
beyond sixty percent of its rated breaking strength under
the loadings specified in WAC 296-44-26321.

(12) Paired communication conductors.

(a) Paired conductors supported on messenger.

(i) Use of messenger. A messenger may be used for
supporting paired conductors in any location, but is only
required for paired conductors crossing over trolley—
contact conductors of more than 7.5 kilovolts to ground.

(ii) Sag of messenger. Messenger used for supporting
paired conductors required to meet Grade B construction
because of crossing over trolley—contact conductors shall
meet the sag requirements for Grade D messengers.

(iii) Size and sag of conductors. There are no require-
ments for paired conductors when supported on
messenger.

(b) Paired conductors not supported on messenger.

(i) Above supply lines.

Grade B: Sizes and sags shall be not less than those re-
quired by WAC 296-44-27821 (8)(a) and (b) for sup-
ply conductors of similar grade.

Grade C: Sizes and sags shall be not less than the
following:

Spans zero to one hundred feet—No sag requirements.
Each conductor shall have a rated breaking strength of
not less than one hundred seventy pounds.

Spans one hundred to one hundred fifty feet—Sizes and
sags shall be not less than required for Grade D com-
munication conductors.

Spans exceeding one hundred fifty feet—Sizes and sags
shall be not less than required for Grade C supply con-
ductors. (See WAC 296-44-27821 (8)(b).)

(ii) Above trolley—contact conductors.

Grade B: Sizes and sags shall be not less than the
following:
Spans zero to one hundred feet—No size requirements.
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Sags shall be not less than for AWG No. 8 hard-drawn
copper. (See WAC 296-44-27821 (8)(b).)

Spans exceeding one hundred feet—Each conductor
shall have a rated breaking strength of not less than one
hundred seventy pounds.

Sags shall be not less than for AWG No. 8 hard—drawn
copper. (See WAC 296-44-27821 (8)(b).)

Grade C: Sizes and sags shall be as follows:

Spans zero to one hundred feet—No requirements.
Spans exceeding one hundred feet—No
requirements.

Each conductor shall have a rated breaking strength of
not less than one hundred seventy pounds.

sag

Reviser's note: The brackets and enclosed material in the text of
the abovg/section occurred in the copy filed by the agency and appear
herein pursuant to the requirements of RCW 34.08.040.

NEW SECTION

\/WAC 296-44-27833 GRADE D CONSTRUC-
TION. (1) Poles.

(a) Designated fiber stress. Natural wood poles of
various species meeting the requirements of ANSI 05.1-
1979 [18] shall be considered as having the designated
fiber stresses set forth in that standard.

(b) Strength of unguyed poles. Unguyed poles shall
withstand the vertical and transverse loads in WAC
296-44-26333 (1) and (2), and the longitudinal loads in
WAC 296-44-26333 (3)(g), multiplied by the overload
capacity factors given in Table 278-8 without exceeding
the designated fiber stress.

(c) Strength of guyed poles. Guyed poles shall be de-
signed as columns, resisting the vertical component of
the tension in the guy plus any other vertical loads on
such poles.

(d) Spliced and stub-reinforced poles. The use of
stub—reinforcements or permanent splices at any section
along the pole that develops the required strength of the
pole is permitted, provided the remainder of the pole is
in good condition and is of sufficient size to develop its
required strength.

Table 278-8. Overload Capacity Factors for Unguyed
Wood Poles

Overload capacity

factors
Vertical and transverse strength
When installed 4.0
At replacement 2.67
Longitudinal strength
When installed 1.33
At replacement 1.0

NotEe: The factors in this table apply for the loading
conditions of WAC 296-44-26309(2). For extreme wind
loading conditions, see WAC 296-44-27809(3).

(2) Pole scttings. Foundations and settings for
unguyed poles shall be such as to withstand the loads
assumed in WAC 296-44-26333 (1), (2) and (3).

(3) Guys.
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(a) General. The general requirements for guys are
covered in WAC 296-44-31729 and 296-44-31738.

(b) Side guys. Side guys or braces shall be installed on
poles supporting the crossing span where required to
withstand the loads specified in WAC 296-44-26333.

Note 1: Side guys are not required where the crossing
poles have the transverse strength specified in WAC
296-44-27833 (1)(b) without the reduction for conduc-
tor shielding otherwise allowed in WAC 296-44-26333

(2)(a).

NOTE 2: Where a line crossing a railroad or highway
changes direction more than ten degrees at either cross-
ing support, the side guy within the angle may be
omitted.

NoTE 3: This rule does not apply to crossing poles under
the special conditions set forth in WAC 296-44-27833

(3)(e).

(c) Longitudinal guys. Longitudinal (head) guys shall
be provided where required to meet the longitudinal
strength requirements of WAC 296-44-26333.

Note: Longitudinal guys are not required where the
crossing poles have the longitudinal strength specified in
WAC 296-44-27833 (1)(b), or for lines carrying only
aerial cable. For lines carrying both open wire and aerial
cable, head guying is required only for the number of
open wires in excess of ten if the cable is supported by a
six thousand pound messenger, or for the number of
open wires in excess of twenty if the cable is supported
by a ten thousand pound or stronger messenger.

(d) Strength of guys.

(i) Guys shall be of such material and dimensions to
withstand the transverse and longitudinal loads in WAC
296—44-26333, multiplied by the overload capacity fac-
tors given in Table 278-9, without exceeding ninety per-
cent of their rated breaking strength.

(ii) At an angle in the line, the guy shall be of such
material and dimension to withstand the total transverse
loads in WAC 296-44-26333, multiplied by the over-
load capacity factors given in Table 278-10 without ex-
ceeding ninety percent of the rated breaking strength of
the guy.

Table 278-9. Overload Capacity Factors for Guys

Overload capacity

factors
Transverse strength 2.67
Longitudinal strength
In general 1.0
At dead ends 1.5

Norte: The factors in the table apply for the loading
conditions of WAC 296-44-26309(2). For extreme wind
loading conditions, see WAC 296-44-27809(3).
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Table 278—10. Overload Capacity Factors for Guys
at Angles in the Line

Overload capacity

factors
Grade B
Transverse strength
Wind load 2.67
Wire tension load 1.5

(e) Where guying is required but cannot be installed
on the crossing pole. When the transverse—strength re-
quirements cannot be met except by side—guys and it is
physically impractical to employ side-guys, the trans-
verse—strength requirements may be met by side-guying
the line at each side of, and as near as is practical to, the
crossing or other transversely weak structure, and with a
distance between such side-guyed structures of not over
eight hundred feet provided that:

(i) The side-guyed structures for each such section of
eight hundred feet or less shall be constructed to with-
stand the calculated transverse load due to wind on the
supports and ice covered conductors, on the entire sec-
tion between the side—guyed structures.

(ii) The line between such side—guyed structures shall
be substantially in a straight line and the average length
of span between the side-guyed structures shall not ex-
ceed one hundred fifty feet.

(iii) The entire section Yetween the transversely strong
structures shall comply with the highest grade of con-
struction concerned in the given section, except as to the
transverse strength of the intermediate structures.

(4) Crossarms.

(a) Material and minimum size. Wood crossarms of
Southern pine or Douglas fir supporting the crossing
span shall have a cross section not less than those shown
in Table 278-11. Crossarms of other suitable timber or
of other materials may be used provided they are of
equivalent strength.

(b) Double crossarms. Double crossarms or a support
of equivalent strength shall be used at each crossing
pole.

Note: Single dead—end type crossarms may be used
where it is necessary to dead—end conductors of the
crossing span, provided such crossarms and associated
dead—end fastenings are of sufficient size and strength to
withstand the maximum tension of the conductors under
the loading specified in WAC 296-44-26321 and pro-
vided further that the conductors are dead—ended on in-
sulators so designed and installed that the conductor will
not fall in the event of insulator breakage.
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Table 278—11. Minimum Dimensions of Crossarm Cross Sections

Maximum
number of Nominal length Cross section
wires to be
carried (ft) (in) (in)
2 1 41/2 2 5/16 by 3 5/16
4 3 41/2 2 5/16 by 3 5/16
6 6 0 2 3/4 by 3 3/4
10 8 6 2 3/4 by 3 3/4
10 10 0 3 by 4
‘212 10 0 31/4 by 4i1/4
16 10 0 31/4 by 41/4

Where crossarms are bored for one-half inch steel pins, three
inch by four and one-half inch crossarms may be used.
Permitted in medium and light-loading districts only.

(5) Brackets and racks. Wood brackets may be used
only in duplicate or if otherwise designed so as to afford
two points of support for each conductor. Single metal
brackets, racks, drive hooks or other fixtures may be
used if designed and attached in such manner as to
withstand the full dead—end pull of the wires supported.

(6) Pins.

(a) Strength. Insulator pins shall have sufficient
strength to withstand all expected loads to which they
may be subjected.

(b) Size.

(i) Wood pins. Wood pins shall be sound and straight
grained with a diameter of shank not less than one and
one—fourth inch.

(ii) Metal pins. Steel or iron pins shall have diameters
of shank not less than one—half inch.

(7) Insulators. Each insulator shall be of such pattern,
design, and material that when mounted it will with-
stand without injury and without being pulled off the
pin, all expected loads to which they may be subjected.

(8) Conductors.

(a) Size. Conductors of the crossing span, if of hard-
drawn copper or galvanized steel, shall have sizes not
less than given in the specifications (i) and (ii) that fol-
low. Conductors of material other than the above shall
be of such size and so strung as to have a mechanical
strength not less than that of the sizes of copper con-
ductors given in specifications (i) and (ii) that follow.

(i) Ordinary span lengths. The sizes in Table 278-12
apply.

(ii) Long spans. If spans in excess of those specified in
Table 278-12 are necessary, the size of conductors shall
be increased so that the stress in the conductor will not
exceed the limitations of WAC 296-44-27833 (8)(c).

(b) Paired conductors without messengers. Paired
wires without a supporting messenger shall be eliminated
as far as practical but where used shall meet the follow-
ing requirements.



WSR 86-16-007

Table 278-12. Minimum Wire Sizes With Respect to
Loading District and Span Length

Spans
(ft)
Heavy—loading district 0-125 126-150
Medium-loading district 0-150 151-175
Light-loading district 0-175 176-200
Minimum
wire sizes
Copper, hard—drawn
(AWG) 10 9
Steel, galvanized
(steel WQG)
In general 10 8
In rural districts of
arid regions 12 10
Aluminum or copper
clad steel (AWG) 10 9

(i) Strength. Each conductor shall have a rated
breaking strength of one hundred seventy pounds.

(ii) Limiting span lengths. Paired wires shall not be
used without a supporting messenger in spans longer
than one hundred feet in the heavy loading district, one
hundred twenty—five feet in the medium loading district,
and one hundred fifty feet in the light loading district.

(c) Sags. Conductor sags shall be such that, under the
assumed loading or WAC 296-44-26321 for the district
concerned, and assuming rigid structures for the purpose
of calculations, the tension of the conductor shall not be
more than sixty percent of its rated breaking strength.
Also the final unloaded tensions at 60°F shall not exceed
twenty—five percent of the conductor rated breaking
strength.

NoTEe: The factors in WAC 296-44-27833 (8)(c) apply
for the loading conditions of WAC 296-44-26309(2).
For extreme wind loading conditions see WAC 296-44—
27809(3).

(d) Splices and taps. Splices shall, as far as practical,
be avoided in the crossing and adjacent spans. If it is
impractical to avoid such splices, they shall be of such
type and so made as to have a strength substantially
equal to that of the conductor in which they are placed.

Taps shall be avoided in the crossing span where
practical, but if required shall be of a type which will
not impair the strength of the conductors to which they
are attached.

(9) Messengers.

(a) Minimum size. Messengers shall be stranded ma-
terial with a rated breaking strength of six thousand
pounds.
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(b) Sags and tensions. Multiple—conductor cables and
their messengers shall be so suspended that when they
are subjected to the loading prescribed in WAC 296-44—
26321, the tension in the messenger shall not exceed six-
ty percent of its rated breaking strength.

NotE: The factor in WAC 296-44-27833 (9)(b) applies
for the loading conditions of WAC 296-—44-26321, ex-
cept for extreme windloading conditions where WAC
296-44-27809(3) applies.

Reviser's note: The brackets and enclosed material in the text of

the above section occurred in the copy filed by the agency and appear
herein pursuant to the requirements of RCW 34.08.040.

NEW/SECTION

'f/«’AC 296-44-27847 GRADE N CONSTRUC-
ION. (1) Poles. Poles used for lines for which neither
Grade B, C, or D is required shall be of such initial size
and so guyed or braced, where necessary, as to withstand
all expected loads to which they may be subjected, in-
cluding line personnel working on them. Such poles and
stubs on highways shall be located as far as is practical
from the traveled portion of highways. The number of
crossings over highways should be kept to a minimum.
Such poles and stubs located within falling distance of
the traveled way of highways, or so located that their
failure would permit wires, cables, guys, or other equip-
ment to fall into the traveled way of the highway, or
would reduce the clearances specified in Table 212-1
over the highway, shall be periodically inspected and
maintained in safe condition.

(2) Guys. The general requirements for guys are cov-
ered in WAC 296-44-31729 and 296-44-31738.

(3) Crossarm strength. Crossarms shall be securely
supported by bracing, if necessary, to withstand all ex-
pected loads to which they may be subjected, including
line personnel working on them.

Norte: Double crossarms are generally used at crossings,
unbalanced corners, and dead—ends, in order to permit
conductor fastenings at two insulators to prevent slip-
ping, although single crossarms might provide sufficient
strength. To secure extra strength, double crossarms are
frequently used, and crossarm guys are sometimes used.

{(4) Supply-line conductors.
“Size. Supply-line conductors shall be not smaller than
the sizes listed in Table 278-13.

RECOMMENDATION: It is recommended that these mini-
mum sizes for copper and steel be not used in spans
longer than one hundred fifty feet for the heavy-loading
district, and one hundred seventy—five feet for the medi-
um-loading and light-loading districts.

(5) Service drops.

(a) Size of open-wire service drops.

(i) Not over 750 volts. Service drops shall be as re-
quired by (1) or (2):

(A) Spans not exceeding one hundred fifty feet. Sizes
shall not be smaller than those specified in Table 278-
14.



Washington State Register, Issue 86-16

Table 278-13. Grade N Minimum Sizes for Supply
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Line Conductors Steel EC aluminum
(AWG for Copper and Aluminum; WG Stl. for Steel) Copper wire wire wire
Soft  Medium or
Urban Rural Situation drawn hard drawn
Soft copper 6 8 Over trolley—contact
Medium or hard—drawn copper 8 8 conductars 0 to 750 V
9 9 ac or dc 8 10 12 4
Steel Exceeding 750 V
Spans ac or dc 6 8 9 4
Spans 150 feet exceeding _ .
or less 150 feet lnstgllauon of service drops of not more than 750 V above sup-
ply lines of more than 750 V should be avoided where practical.
. Where ACSR or aluminum alloy is used, the minimum size
Stranded aluminum: shall be No. 6 wire.
EC 4 2 .
ACSR 6 4 (6) Trolley—ontact conductors. In order to provide
ALLOY 4 4 for wear, no trolley—contact conductors shall be installed
ACAR 4 5 of less size than AWG No. 0, if of copper, or AWG No.

(B) Spans exceeding one hundred fifty feet. Sizes shall
not be smaller than required for Grade C (WAC 296
44-27821 (8)(a)).

(ii) Exceeding 750 volts. Sizes of service drops of
more than 750 volts shall not be less than required for
supply-line conductors of the same voltage.

(b) Tension of open-wire service drops. The tension of
the service drop conductors shall not exceed the strength
of the conductor attachment or its support under the ex-
pected loadings.

(c) Cabled service drops. Service conductors may be
grouped together in a cable, provided the following re-
quirements are met:

(i) Size. The size of each conductor shall not be less
than required for drops of separate conductors. (WAC
296-44-27847 (5)(a).)

(ii) Tension of cabled service drops. The tension of the
service drop conductors shall not exceed the strength of
the conductor attachment or its support under the ex-
pected loadings.

Table 278—-14. Minimum Sizes of Service Drops
Carrying 750 V or Less

(Voltages of trolley—contact conductors are voltage to ground. AWG
used for aluminum copper wires; Stl. WG used for steel wire)

Steel EC aluminum
Copper wire wire wire
Soft  Medium or
Situation drawn hard drawn
Alone 10 12 12 4
Concerned with
communication
conductor 10 12 12 4
Over supply conductors
of 0 to 750 V 10 12 12 4
750 V to 8.7 kV' 8 10 12 4
Exceeding 8.7 kV' 6 8 9 4

4, if of silicon bronze.

(7) Communication conductors. There are no specific
requirements for Grade N communication line conduct-
ors or service drops.

NEW SECTION
')ﬂc 296-44-29501

NEW ,S{CTION

l?/AC 296—44-29509 APPLICATION OF RULE.
THese requirements apply only to open conductor supply
lines.

NoOTE 1: See WAC 296-44-24233 (3)(f).

NOTE 2: See WAC 296-44-24221(5) for insulation re-
quirements for neutral conductors.

LINE INSULATION.

NEW SECTION

X)((296—44—29515 MATERIAL AND MAR-
KING. Insulators for operation of supply circuits shall
be made of wet process porcelain or other material
which will provide equivalent or better electrical and
mechanical performance. Insulators for use at or above
2.3 kilovolts between conductors shall be marked by the
maker with his name or trademark and an identification
mark or markings which will permit determination of
the electrical and mechanical properties. The marking
shall be applied so as not to reduce the electrical or me-
chanical strength of the insulator.

Norte: The identifying marking can be either a catalog
number, trade number, or any other means so that
properties of the unit can be determined either through

catayother literature.

NEWSECTION

;/WAC 296-44-29523 RATIO OF FLASHOVER
TO PUNCTURE VOLTAGE. Insulators shall be de-
signed so that the ratio of their rated low frequency dry
flashover voltage to low frequency puncture voltage is in
conformance with applicable American National Stand-

ards. When a standard does not #xist, this ratio shall not
exceed seventy—five percent.
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The applicable American National Standards are:
ANSI C29.1-1982 [9].

ANSI C29.2-1982 [10].

ANSI C29.3-1980 [11].

ANSI C29.4-1977 [12].

ANSI C29.5-1977 [13].

ANSI C29.6-1977 [14] and C29.6a—-1974.
ANSI C29.7-1982 [15].

NoTE: Insulators specifically designed for use in areas of
high atmospheric contamination may have a rated low
frequency dry flashover voltage not more than eighty
percent of their low frequency puncture voltage.

Reviser's note: The brackets and enclosed material in the text of

the above section occurred in the copy filed by the agency and appear
herein pursyant to the requirements of RCW 34.08.040.

NEW/SECTION

AC 296-44-29529 INSULATION LEVEL. The
rayed dry flashover voltage of the insulator or insulators,
when tested in accordance with ANSI C29.1-1982 [9]
shall not be less than that shown in Table 295-1, unless
based on a qualified engineering study. Higher insulation
levels than those shown in Table 295-1, or other effec-
tive means, shall be used where severe lightning, high
atmospheric contamination, or other unfavorable condi-
tions exist. Insulation levels for system voltages in excess
of those shown shall be based on a qualified engineering
study.

Table 295-1. Insulation Level Requirements
Nominal Minimum rated Nominal Minimum rated
voltage dry flashover voltage dry flashover
(between voltage of (between voltage of
phases) insulators’ phases) insulators
(kV) (kV) (kV) (kV)
0.75 5 46 125
2.4 20 69 175
6.9 39 115 315
13.2 55 138 390
23.0 75 161 445
34.5 100 230 640

'Interpolate for intermediate values.

Reviser's note: The brackets and enclosed material in the text of
the above section occurred in the copy filed by the agency and appear
herei‘nysuant to the requirements of RCW 34.08.040.

NEW SECTION

hﬁAC 296-44-29539 FACTORY TESTS. Each in-
stMator or insulating part thereof for use on circuits
operating at or above 2.3 kilovolts between conductors
shall be tested by the manufacturer in accordance with
applicable American National Standards or, where such
standards do not exist, other good engineering practices
to assure their performance.

The applicable American National Standards are
listed in WAC 296-44-29523.

NEW/SECTION

‘MAC 296-44-29541 SPECIAL INSULATOR
APRPLICATIONS. (1) Insulators for constant—current
circuits. Insulators for use on constant—current circuits
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shall be selected on the basis of the rated full load volt-
age of the supply transformer.

(2) Insulators for single—phase circuits directly con-
nected to three—phase circuits. Insulators used on single-
phase circuits directly connected to three—phase circuits
(without intervening isolating transformers) shall have
an insulation level not less than that required for the
three—phase circuit.

NEW/SECTION

AC 296-44-29551 PROTECTION AGAINST
RCING AND OTHER DAMAGE. In installing and
mainiaining insulators and conductors, precautions shall
be taken to prevent as far as is practical any damage
which might render the conductors or insulators liable to
fall. Precautions shall also be taken to prevent, as far as
is practical, any arc from forming or prevent any arc
which might be formed from injuring or burning any
parts of the supporting structures, insulators, or
conductors.

NEﬂ/gllSCTION

AC 296-44-29563 MECHANICAL
STRENGTH OF INSULATORS. Insulators shall
withstand all the loads specified in WAC 296-44-263
except those of WAC 296-44-26309(3) without exceed-
ing the following percentage of their rated ultimate
strength:

Cantilever 40 percent
Compression 50 percent
Tension 50 percent

NoTE 1: The rated ultimate mechanical strength of sus-
pension type insulators is considered to be the rated
"combined mechanical and electrical strength."

NOTE 2: See ANSI C29.1-1982 [9].

Reviser's note: The brackets and enclosed material in the text of
the above section occurred in the copy filed by the agency and appear
herein pursuant to the requirements of RCW 34.08.040.

NE}% SECTION

\K’VAC 296-44-29572 AERIAL CABLE SYS-
TEMS. (1) Electrical requirements.

(a) Covered or insulated conductors not meeting the
requirements of WAC 296-44-21209 (3)(a), (b) or (c)
shall be considered as bare conductors for all insulation
requirements.

(b) The insulators or insulating supports shall meet
the requirements of WAC 296-44-29529.

(c) The systems shall be so designed and installed to
minimize long term deterioration from electrical stress.

(2) Mechanical requirements.

(a) Insulators other than spacers used to support aeri-
al cable systems shall meet the requirements of WAC
296-44-29563.

(b) Insulating spacers used in spacer cable systems
shall withstand the loads specified in WAC 296-44-263
(except those of WAC 296-44-26309(3)) without ex-
ceeding fifty percent of their rated ultimate strength.
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NEW,SéTION

AC 296-44-317 MISCELLANEOUS RE-
QUIREMENTS.
NEW_8ECTION

C 296-44-31709  STRUCTURES  FOR

A
&/‘gRHEAD LINES. (1) Supporting structures.

(a) Protection of structures.

(i) Mechanical injury. Appropriate physical protection
shall be provided for supporting structures subject to ve-
hicular traffic abrasion which would materially affect
their strength.

(ii) Climbing. Readily climbable supporting struc-
tures, such as closely latticed poles or towers, including
those attached to bridges, carrying open supply conduct-
ors energized at more than 300 volts, which are adjacent
to roads, regularly travelled pedestrian thoroughfares, or
places where persons frequently gather (such as schools
or public playgrounds) shall be equipped with barriers to
inhibit climbing by unqualified persons or posted with
appropriate warning signs.

Note: This rule does not apply where the right—of-way
is fenced.

(iii) Fire. Supporting structures shall be placed and
maintained so as to be exposed as little as is practical to
brush, grass, rubbish, or building fires.

(iv) Attached to bridges. Supporting structures at-
tached to bridges for the purpose of carrying open sup-
ply conductors exceeding 600 volts shall be posted with
appropriate warning signs.

(b) Steps. Steps permanently installed on supporting
structures shall not be closer than eight feet from the
ground or other accessible surface.

Note: This rule does not apply where supporting struc-
tures are isolated.

(c) Identification. Supporting structures, including
those on bridges, on which supply or communication
conductors are maintained shall be so constructed, lo-
cated, marked, or numbered so as to facilitate identifi-
cation by employees authorized to work thereon. Date of
installation of such structures should be recorded where
practical by the owner.

(d) Obstructions. Signs, posters, notices, and other at-
tachments shall not be placed on supporting structures
without concurrence of the owner. Supporting structures
should be kept free from other climbing hazards such as
tacks, nails, vines, and through bolts not properly
trimmed.

(e) Decorative lighting. Attachment of decorative
lighting on structures shall not be made without the
concurrence of the owners and occupants.

(2) Unusual conductor supports. Where conductors
are attached to structures other than those used solely or
principally for their support, all rules shall be complied
with as far as they apply. Such additional precautions as
may be deemed necessary by the administrative authori-
ty shall be taken to avoid damage to the structures or
injury to the persons using them. The supporting of con-
ductors on trees and roofs should be avoided.
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NEW SECTION

MC 296-44-31719
General.

(a) Trees which may interfere with ungrounded sup-
ply conductors should be trimmed or removed.

TREE TRIMMING. (1)

Note: Normal tree growth, the combined movement of
trees and conductors under adverse weather conditions,
voltage, and sagging of conductors at elevated tempera-
tures are among the factors to be considered in deter-
mining the extent of trimming required.

(b) Where trimming or removal is not practical, the
conductor should be separated from the tree with suit-
able materials or devices to avoid conductor damage by
abrasion and grounding of the circuit through the tree.

(2) At line crossings, railroad crossings, and limited
access highway crossings. The crossing span and the ad-
joining span on each side of the crossing should be kept
free from overhanging or decayed trees or limbs which
othervij:}ight fall into the line.

NEW SECTION
AC 296-44-31729 GUYING AND BRACING.
1) Where used. When the loads to be imposed on sup-
porting structures are greater than can be safely sup-
ported by the structures alone, additional strength shall
be provided by the use of guys, braces, or other suitable
construction. Such measures shall also be used where
necessary to prevent undue increase of sags in adjacent
spans as well as to provide sufficient strength for those
supports on which the loads are considerably unbal-
anced, for example, at corners, angles, dead ends, large
differences in span lengths, and changes of grade of
construction.

(2) Strength. The strength of the guy or brace shall
meet the requirements of WAC 296-44-278 for the ap-
plicable grade of construction. For guy wires conforming
to ANSI/ASTM Standards, the minimum breaking
strength value therein defined shall be the rated breaking
strength required in this code.

(3) Point of attachment. The guy or brace should be
attached to the structure as near as is practical to the
center of the conductor load to be sustained. However,
on lines exceeding 8.7 kilovolts the location of the guy or
brace may be adjusted to minimize the reduction of the
insulation offered by nonmetallic support arms and sup-
porting structures.

(4) Guy fastenings. Guys having an ultimate strength
of two thousand pounds or more and subject to small
radius bends should be stranded and should be protected
by suitable guy thimbles or their equivalent. Cedar and
other softwood poles around which any guy having an
ultimate strength of ten thousand pounds or more is
wrapped should be protected by the use of suitable guy
shims.

Where there is a tendency for the guy to slip off the
shim, guy hooks or other suitable means of preventing
this action should be used. Shims are not necessary in
the case of supplementary guys, such as storm guys.
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(5) Guy markers (guy guards). The ground end of
anchor guys, exposed to pedestrian traffic, shall be pro-
vided with a substantial and conspicuous marker not less
than eight feet long.

NorTE: Visibility of markers can be improved by the use
of color or color patterns which provide contrast with the
surroundings.

(6) Electrolysis. Where anchors and rods are subject
to electrolysis, suitable measures should be taken to
minimize corrosion from this source.

(7) Anchor rods.

(a) Anchor rods should be installed so as to be in line
with the pull of the attached guy when under load.

NotE: This is not required for anchor rods installed in
rock or concrete.

(b) The anchor rod assembly shall have an ultimate
strength not less than that required of the guy.

NEW SECTION

WAC 296-44-31738 INSULATORS IN GUYS
ATTACHED TO SUPPORTING STRUCTURES. (1)
Properties of guy insulators.

(a) Material. Insulators shall be made of wet process
porcelain, wood, glass fiber, reinforced plastic or other
material of suitable mechanical and electrical properties.

(b) Electrical strength. The guy insulator shall have a
rated dry flashover voltage at least double the nominal
line voltage and a rated wet flashover voltage at least as
high as the nominal line voltage between conductors of
the guyed circuit. A guy insulator may consist of one or
more units.

(c) Mechanical strength. The rated ultimate strength
of the guy insulator shall be at least equal to the rated
breaking strength of the guy in which it is installed.

(2) Use of guy insulators.

(a) Ungrounded guys attached to supporting struc-
tures carrying open supply conductors of more than 300
volts, or if exposed to such conductors, shall be
insulated.

NoTe: Guys grounded in accordance with WAC 296-
44-18261 (3)(b) need not be insulated.

NOTE: A guy insulator is not required if the guy is at-
tached to a supporting structure on private right—of-way
if all the supply circuits exceeding 300 volts meet the
requirements of WAC 296-44-19409 (2)(b).

(b) Insulators shall be installed as follows:

(i) All insulators shall be located at least eight feet
above the ground.

(ii) Where hazard would exist with one insulator, two
or more guy insulators shall be placed so as to include,
in so far as is practical, the exposed section of the guy
between them.

(iii) Insulators shall be so placed that in case any guy
sags down upon another, the insulators will not become
ineffective.

(3) Corrosion protection. An insulator in the guy
strand used exclusively for the elimination of corrosion
of metal in ground rods, anchors, anchor rods, or pipe in
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an effectively grounded system, shall not be classified as
a guy insulator and shall not reduce the mechanical
strength of the guy.

NEW,/SECTION

dé(AC 296-44-31749 SPAN-WIRE INSULAT-
S. (1) Properties of span-wire insulators.

(a) Material. Insulators shall be made of wet process
porcelain, wooed, fiberglass, or other material of suitable
mechanical and electrical properties.

(b) Insulation level. The insulation level of span-wire
insulators shall meet the requirements of WAC 296-44—
29539.

A hanger insulator, where used to provide single insu-
lation as permitted by subsection (2) of this section shall
meet the requirements of WAC 296-44-29539.

(c) Mechanical strength. The rated ultimate strength
of the span—wire insulator shall be at least equal to the
rated breaking strength of the span-wire in which it is
installed.

(2) Use of span—wire insulators.

(a) All span-wires, including bracket span-wires,
shall have a suitable insulator (in addition to an insulat-
ed hanger if used) inserted between each point of sup-
port of the span—wire and the luminaire or trolley—
contact conductor supported.

Note |: Single insulation, as provided by an insulated
hanger, may be permitted when the span-wire or brack-
et is supported on wood poles supporting only trolley,
railway feeder, or communication conductors used in the
operation of the railway concerned.

NoTE 2: Insulators are not required if the span-wire is
effectively grounded.

NortE 3: This rule does not apply to insulated feeder taps
used as span-wires.

(b) In case insulated hangers are not used, the insula-
tor shall be located so that in the event of a broken wire
the energized part of the span—wire cannot be reached

from ghe ground.
NE% SECTION
AC 296-44-31757 OVERHEAD CONDUCT-
S. (1) Identification. All conductors of electric—sup-
ply and communication lines should, as far as is
practical, be arranged to occupy uniform positions
throughout, or shall be constructed, located, marked,
numbered, or attached to distinctive insulators or cross-
arms, so as to facilitate identification by employees
authorized to work thereon. This does not prohibit sys-
tematic transposition of conductors.

(2) Branch connections.

(a) Connections to circuits, service loops, and equip-
ment in overhead construction shall be accessible to
authorized employees.

(b) Connections shall be supported and placed so that
swinging or sagging cannot bring them in contact with
other conductors or interfere with the safe use of pole
steps, or reduce the climbing or lateral working space.




Washington State Register, Issue 86-16

NEW ;«EéTION

\M{AC 296-44-31765 EQUIPMENT ON SUP-
PORTING STRUCTURES. (1) Identification. All
equipment of electric-supply and communication lines
should be arranged to occupy uniform positions
throughout or shall be constructed, located, marked, or
numbered so as to facilitate identification by employees
authorized to work thereon.

(2) Location. All supply and communication equip-
ment such as transformers, regulators, capacitors, am-
plifiers, loading coils, surge arresters, switches, etc.,
when located below conductors or other attachments,
shall be mounted outside of the climbing space required
in WAC 296-44-212.

(3) Guarding. Exposed energized parts of equipment
such as switches, circuit breakers, surge arresters, etc.,
shall be enclosed or guarded if all of the following con-
ditions apply:

(a) The equipment is located below the top conductor
support.

(b) The equipment is located on the climbing side of
the structure.

(4) Clearance above ground. Equipment shall be
mounted at not less than the following heights above
ground, measured to the lower projection of such
equipment:

(a) Equipment cases which are effectively grounded,
or ungrounded cases which contain equipment connected
to circuits of nor more than 150 volts:

Over traveled portions of roadway 16 feet
Over shoulder of roadway 15 feet
Over walkways 10 feet

NoTE 1: The bottom of the housing of traffic control
signals suspended over the traveled portion of the road-
way shall be not less than fifteen feet nor more than
nineteen feet above the grade at the center of the
roadway.

NoTE 2: Effectively grounded equipment cases such as
fire alarm boxes, traffic control boxes, or meters may be
mounted over a walkway at a lower level for accessibility
provided such equipment does not unduly obstruct the
walkway. ‘

(b) Ungrounded equipment cases which contain
equipment connected to circuits of more than 150 volts
shall have the same clearances above ground as specified
for rigid live parts in WAC 296-44-21230(3).

(5) Clearances from buildings, bridges, or other
structures.

(a) Effectively grounded equipment cases may be lo-
cated on or adjacent to buildings, bridges, or other
structures provided that all exposed live parts of such
equipment are located so that the clearances for open
supply line conductors as specified in WAC 296-44-
21253 (3), (4) and (6) are maintained.

(b) Equipment cases which are not effectively ground-
ed shall be located so that the clearances for open supply
line conductors of WAC 296-44-21253 (3), (4) and (6)
are maintained.
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(c) Equipment cases shall be located so as not to serve
as a means of approach to exposed live parts by unqual-
ified persons.

(6) Street and area lighting.

(a) All exposed ungrounded conductive parts of
luminaires and their supports which are not insulated
from current—carrying parts shall be maintained at not
less than twenty inches from the surface of their sup-
porting structure:

NoTE 1: This may be reduced to five inches if located on
the side of the structure opposite the designated climbing
space.

NoTEe 2: This does not apply where the equipment is lo-
cated at the top or other vertical portion of the structure
which is not subject to climbing.

(b) The lowering rope or chain for luminaires ar-
ranged to be lowered for examination or maintenance
shall be of a material and strength designed to withstand
climatic conditions and to sustain the luminaire safely.
The lowering rope or chain, its supports, and fastenings
shall be examined periodically.

(c) Insulators, as specified in WAC 296-44-31738(1),
should be inserted at least eight feet from the ground in
metallic suspension ropes or chains supporting lighting
units of series circuits.

(d) A suitable device shall be provided by which each
lamp on series lighting circuits of more than 300 volts
may be safely disconnected from the circuit before the
lamp is handled.

NoTEe: This rule does not apply where the lamps are al-
ways worked on from suitable insulated platforms or
aerial lift devices, or handled with suitable insulated
tools, and treated as under full voltage of the circuit

concerne
NEW SECTION

COMMUNICATIONS

l/(@AC 296-44-31772
ROTECTIVE REQUIREMENTS. (1) Where re-

[971

quired. Where communications apparatus is handled by
other than qualified persons, it shall be protected by one
or more of the means listed in subsection (2) of this sec-
tion if such apparatus is permanently connected to lines
subject to any of the following:

(a) Lightning.

(b) Possible contact with supply conductors whose
voltage to ground exceeds 300 volts.

(c) Transient rise in ground potential exceeding 300
volts.

(d) Steady state induced voltage of a hazardous level.

NoTE: When communications cables will be in the vi-
cinity of supply stations where large ground currents
may flow, the effect of these currents on communications
circuits should be evaluated.

(2) Means of protection. Where communications ap-
paratus is required to be protected under subsection (1)
of this section protective means adequate to withstand
the voltage expected to be impressed shall be provided
by insulation, protected where necessary by arresters
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used in conjunction with fusible elements. Severe condi-
tions may require the use of additional devices such as
auxiliary arresters, drainage coils, neutralizing trans-
formers /or isolating devices.

NEWSECTION

zAC 296-44-31783 CIRCUITS OF ONE
SS USED EXCLUSIVELY IN THE OPERA-
TION OF CIRCUITS OF ANOTHER CLASS. (1)
Overhead communication circuits used exclusively in the
operation of supply circuits.

(a) Communication circuits used exclusively in the
operation of supply lines may be run either as ordinary
communication circuits or as supply circuits under the
conditions specified in (c) and (d) of this subsection, re-
spectively. After the selection of the type of communica-
tion circuit construction and protection for a section,
such construction and protection shall be consistently
adhered to throughout the extent of such section of the
communication system.

(b) Communication circuits used in operation of sup-
ply lines shall be isolated or guarded at all points so as
to be inaccessible to the public.

(c) Communication circuits used in the operation of
supply lines may be run as ordinary communication
conductors under the following conditions:

(i) Where such circuits are below supply conductors in
the operation of which they are used (including high-
voltage trolley feeders) at crossings, conflicts, or on
commonly used poles, provided:

(A) Such communication circuits occupy a position
below all other supply conductors or equipment at cross-
ings, conflicts, or on commonly used poles.

(B) Such communication circuits and their connected
equipment are adequately guarded and are accessible
only to authorized persons.

(ii) Where such circuits are below supply conductors
in the operation of which they are used and are above
other supply or communication conductors at wire cross-
ings, conflicts, or on the same poles, provided the com-
munication circuits are protected by fuseless surge
arresters, drainage coils, or other suitable devices to pre-
vent the communication circuit voltage from normally
exceeding 400 volts to ground.

Note: The grades of construction for communication
conductors with inverted levels apply.

(d) Communication circuits used in the operation of
supply lines shall comply with all requirements for the
supply lines with which they are used, where they do not
comply with the provisions of (c)(i) or (ii) of this
subsection.

NoTEe 1: If the voltage of the supply conductors con-
cerned exceeds 8.7 kilovolts, the communication con-
ductors need only meet the requirements for supply
conductors of 5 to 8.7 kilovolts.

NoTe 2: Where the supply conductors are required to
meet Grade C, the size of the communication conductors
may be the same as for Grade D (see WAC 296-44—
27833 (9)(b)) for spans up to one hundred fifty feet.
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(2) Supply circuits used exclusively in the operation of
communication circuits. Circuits used for supplying
power solely to apparatus forming part of a communica-
tions system shall be installed as follows:

(a) Open wire circuits shall have the grades of con-
struction, clearances, insulation, etc., prescribed else-
where in these rules for supply or communication
circuits of the voltage concerned.

(b) Special circuits operating at voltages in excess of
400 volts to ground and used for supplying power solely
to communications equipment may be included in com-
munications cables under the following conditions:

(i) Such cables shall have a conductive sheath or
shield which is effectively grounded and each such cir-
cuit shall be carried on conductors which are individual-
ly enclosed with an effectively grounded shield.

(ii) All circuits in such cables shall be owned or oper-
ated by one party and shall be maintained only by qual-
ified personnel.

(iii) Supply circuits included in such cables shall be
terminated at points accessible only to qualified
personnel.

(iv) Communications circuits brought out of such ca-
bles, if they do not terminate in a repeater station or
terminal office, shall be protected or arranged so that in
the event of failure within the cable, the voltage on the
communication circuit will not exceed 400 volts to
ground.

(v) Terminal apparatus for the power supply shall be
so arranged that the live parts are inaccessible when
such supply circuits are energized.

Note: The requirements of this section do not apply to
the supply circuits of 600 volts or less where the trans-
mitted power does not exceed 5 kilowatts and the instal-
lation cgmplies with WAC 296-44-19409 (2)(b).

NEW SECTION

\%AC 296-44-31792 ELECTRIC RAILWAY
CONSTRUCTION. (1) Trolley—contact conductor fas-
tenings. All overhead trolley—contact conductors shall be
supported and arranged so that the breaking of a single
contact conductor fastening will not allow the trolley
conductor live span—wire, or current—carrying connection
to come within ten feet (measured vertically) from the
ground, or from any platform accessible to the general
public.

Span-—wire insulation for trolley—contact conductors
shall comply with WAC 296-44-31749.

(2) High voltage contact conductors. Trolley—contact
conductors energized at more than 750 volts shall be
suspended so as to minimize the possibility of a break,
and in such a way that, if broken at one point, the con-
ductor will not come within twelve feet (measured verti-
cally) of the ground, or any platform accessible to the
public.

(3) Third rails. Third rails shall be protected by ade-
quate guards composed of wood or other suitable insu-
lating material.

NoTte: This rule does not apply where third rails are on
fenced right—of-way.
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(4) Prevention of loss of contact at railroad crossings
at grade. At crossings at grade with other railroads or
other electrified railway systems, contact conductors
shall be arranged as set forth in specifications of (a), (b),
(c), and (d) of this subsection, whichever apply:

(a) Where the crossing span exceeds one hundred feet
catenary construction shall be used for overhead trolley—
contact conductors.

(b) When pole trolleys, using either wheels or sliding
shoes, are used:

(i) The trolley—contact conductor shall be provided
with live trolley guards of suitable construction; or

(ii) The trolley—contact conductor should be at a uni-
form height above its own track throughout the crossing
span and the next adjoining spans. Where it is not prac-
tical to maintain a uniform height, the change in height
shall be made in a gradual manner.

NoTe: (b) of this subsection does not apply where the
crossing is protected by signals or interlocking.

(c) When pantograph type collectors are used, the
contact conductor and track through the crossing should
be maintained in a condition where rocking of panto-
graph—equipped cars or locomotives will not de-wire the
pantograph. If this cannot be done, auxiliary contact
conductors shall be installed. Wire height shall conform
with (b) of this subsection.

(d) Where two electrified tracks cross:

(i) When the trolley—contact conductors are energized
from different supply circuits, or from different phases of
the same circuit, the trolley—conductor crossover shall be
designed to insulate both conductors from each other.
The design shall not permit either trolley collector to
contact any conductor or part energized at a different
voltage than at which it is designed to operate.

(ii) Trolley—contact crossovers used to insulate trolley
conductors of the same voltage but of different circuit
sections shall be designed to prevent both sections being
simultaneously contacted by the trolley collector.

(e) When third rail construction is used, and the
length of the third rail gap at the crossings is such that a
car or locomotive stopping on the crossing can lose pro-
pulsion power, the crossing shall be protected by signals
or interlocking.

(5) Guards under bridges. Trolley guards of suitable
construction shall be provided where the trolley—contact
conductor is so located that a trolley pole leaving the
conductor can make simultaneous contact between it and

structure.

the brid
NE)'égEeCTION

\/WAC 296-44-350 SAFETY RULES FOR THE
INSTALLATION AND MAINTENANCE OF UN-
DERGROUND ELECTRIC-SUPPLY AND COM-
MUNICATION LINES.
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NEW _SECTION

lé(AC 296-44-35009 PURPOSE. The purpose of
WAC 296-44-350 through 296-44-49121 is the practi-
cal safeguarding of persons during the installation, oper-
ation, or maintenance of underground or buried supply
and communication cables and associated equipment.

NEW SHCTION

WC 296-44-35021 SCOPE. WAC 296-44-350
through 296-44-49121 cover supply and communication
cables and equipment in underground or buried systems.
The rules cover the associated structural arrangements
and the extension of such systems into buildings. It also
covers the cables and equipment employed primarily for
the utilization of electric power when such cables and
equipment are used by the utility in the exercise of its
function as a utility. They do not cover installations in
electric supply stations.

NEW/B’€C’TION

WAC 296-44-365 GENERAL REQUIREMENTS
APPLYING TO UNDERGROUND LINES. The in-
troduction WAC 296-44-005, 296-44-013 and 296-44—
016 definitions WAC 296-44-011, list of referenced
documents WAC 296-44-017, and grounding methods
WAC 296-44-023 shall apply to the requirements of
WAC 296-44-350 through 296-44-49]21.

NEW SMON

ny(c 296-44-36518 INSTALLATION AND
AINTENANCE. (1) Persons responsible for under-
ground facilities shall be in a position to indicate the lo-
cation of their facilities. 7

(2) Reasonable advance notice should be given to
owners or operators of other proximate facilities which
may be adversely affected by new construction or
changes in existing facilities.

NEW SECTION

MC 296-44-36527 ACCESSIBILITY. All parts
which must be examined or adjusted during operation
shall be arranged so as to be readily accessible to auth-
orized persons by the provision of adequate working
spaces, working facilities, and clearances.

NEWAECTION

WAC 296-44-36539 INSPECTION AND TESTS
OF LINES AND EQUIPMENT. (1) When in service.

(a) Initial compliance with safety rules. Lines and
equipment shall comply with these safety rules upon be-
ing placed in service.

(b) Inspection. Accessible lines and equipment shall
be inspected by the responsible party at such intervals as
experience has shown to be necessary.

(c) Tests. When considered necessary, lines and
equipment shall be subjected to practical tests to deter-
mine required maintenance.

(d) Record of defects. Any defects affecting compli-
ance with this code revealed by inspection, if not




WSR 86-16-007

promptly corrected, shall be recorded; such record shall
be maintained until the defects are corrected.

(e) Remedying defects. Lines and equipment with re-
corded defects which would endanger life or property,
shall be properly repaired, disconnected, or isolated.

(2) When out of service.

(a) Lines infrequently used. Lines and equipment in-
frequently used shall be inspected or tested as necessary
before being placed into service.

(b) Lines temporarily out of service. Lines and equip-
ment temporarily out of service shall be maintained in a
safe condition.

(c) Lines permanently abandoned. Lines and equip-
ment permanently abandoned shall be removed or main-

tain)?ﬂ a safe condition.

NEW SECTION

\/WAC 296-44-36551 GROUNDING OF CIR-
CUITS AND EQUIPMENT. (1) Methods. The meth-
ods to be used for grounding of circuits and equipment
are given in WAC 296-44-023.

(2) Conductive parts to be grounded. Cable sheaths
and shields (except conductor shields), equipment
frames and cases (including pad-mounted devices), and
conductive lighting poles shall be effectively grounded.

Ducts and riser guards of conductive material which en-
close electric supply lines shall be effectively grounded.

Norte: This rule does not apply to parts which are eight
feet or more above readily accessible surfaces or are
otherwise isolated or guarded.

(3) Use of earth as part of circuit. Supply circuits
shall not be designed to use the earth normally as the
sole conductor for any part of the circuit.

NE}% SECTION

\ZNAC 296-44-36563 COMMUNICATION PRO-
TECTIVE REQUIREMENTS. (1) Where required.
Where communications apparatus is handled by other
than qualified persons, it shall be protected by one or
more of the means listed in subsection (2) of this section
if such apparatus is permanently connected to lines sub-
ject to any of the following:

(a) Lightning.

(b) Possible contact with supply conductors whose
voltage exceeds 300 V.

(c) Transient rise in ground potential exceeding 300
V.

(d) Steady-state induced voltage of a hazardous level.

NoTE: When communications cables will be in the vi-
cinity of supply stations where large ground currents
may flow, the effect of these currents on communications
circuits should be evaluated.

(2) Means of protection. Where communications ap-
paratus is required to be protected under subsection (1)
of this section, protective means adequate to withstand
the voltage expected to be impressed shall be provided
by insulation, protected where necessary by arresters.

4 WAC 296-44-36575
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Severe conditions may require the use of additional de-
vices such as auxiliary arresters, drainage coils, neutral-

izing transformers, or isolating devices.
NE{‘ SECTION

INDUCED VOLTAGE.
Rules covering supply line influence and communication
line susceptiveness have not been detailed in this code.
Cooperative procedures are recommended to minimize
steady state voltages induced from proximate facilities.
Therefore, reasonable advance notice should be given to
owners or operators of other known proximate facilities
which may be adversely affected by new construction or
changes in existing facilities.

NEW/SECTION

\V{AC 296-44-38¢ UNDERGROUND CONDUIT
SYSTEMS.

Note: While it is often the practice to use duct and
conduit interchangeably, duct, as used herein, is a single
enclosed raceway for conductors or cable; conduit is a
structure containing one or more ducts; and conduit sys-
tem is the combination of conduit, conduits, manholes,
handholes, and/or vaults joined to form an integrated

whole.
NEW SECTION

WAC 296-44-38609 LOCATION. (1) Routing.

(a) General.

(i) Conduit systems should be subject to the least dis-
turbance practical. Conduit systems extending parallel to
other subsurface structures should not be located direct-
ly over or under other subsurface structures. If this is
not practical, the rule on clearances, as stated in subsec-
tion (2) of this section, should be followed.

(ii) Conduit alignment should be such that there are
no protrusions which would be harmful to the cable.

(iii) When bends are required, the minimum radius
shall be sufficiently large to prevent damage to cable be-
ing installed in the conduit.

RECOMMENDATION: The maximum change of direction
in any plane between lengths of straight rigid conduit
without the use of bends should be limited to 5°.

(b) Natural hazards. Routes through unstable soils
such as mud, shifting soil, etc., or through highly corro-
sive soils, should be avoided. If construction is required
in these soils, the conduit should be constructed in such
a manner as to minimize movement and/or corrosion or
both.

(c) Highways and streets. When conduit must be in-
stalled longitudinally under the roadway, it should be
installed in the shoulder or, to the extent practical,
within the limits of one lane of traffic.

(d) Bridges and tunnels. The conduit system shall be
located so as to minimize the possibility of damage by
traffic. It should be located to provide safe access for in-
spection or maintenance of both the structure and the
conduit system.

(e) Crossing railroad tracks.
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(i) The top of the conduit system should be located
not less than thirty—six inches below the top of the rails
of a street railway or fifty inches below the top of the
rails of a railroad. Where unusual conditions exist or
where proposed construction would interfere with exist-
ing installations, a greater depth then specified above
may be required.

Note: Where this is impractical, or for other reasons,
this clearance may be reduced by agreement between the
parties concerned. In no case, however, shall the top of
the conduit or any conduit protection extend higher than
the bottom of the ballast section which is subject to
working or cleaning.

(ii) At crossings under railroads, manholes, handholes,
and vaults should not, where practical, be located in the
roadbed.

(f) Submarine crossing. Submarine crossings should
be routed, installed, or both so they will be protected
from erosion by tidal action or currents. They should not
be located where ships normally anchor.

(2) Clearances from other underground installations.

(a) General. The clearance between a conduit system
and other underground structures paralleling it should
be as large as necessary to permit maintenance of the
system without damage to the paralleling structures. A
conduit which crosses over another subsurface structure
shall have a minimum clearance sufficient to prevent
damage to either structure. These clearances should be
determined by the parties involved.

NoTe: When conduit crosses a manhole, vault, or sub-
way tunnel roof, it may be supported directly on the roof
with the concurrence of all parties involved.

(b) Separations between supply and communications
conduit systems. Conduit systems to be occupied by
communications conductors shall be separated from
conduit systems to be used for supply systems by:

(i) Three inches of concrete.

(ii) Four inches of masonry.

(iii) Twelve inches of well tamped earth.

NoOTE: Lesser separations may be used where the parties
concur.

(c) Sewers, sanitary and storm.

(i) If conditions require a conduit to be installed par-
allel to and directly over a sanitary or storm sewer, it
may be done provided both parties are in agreement as
to the method.

(i) Where a conduit run crosses a sewer it shall be
designed to have suitable support on each side of the
sewer to prevent transferring any direct load onto the
sewer.

(d) Water lines. Conduit should be installed as far as
is practical from a water main in order to protect it from
being undermined if the main breaks. Conduit which
crosses over a water main shall be designed to have suit-
able support on each side as required to prevent trans-
ferring any direct loads onto the main.
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(e) Fuel lines. Conduit should have sufficient clear-
ance from fuel lines to permit the use of pipe mainte-
nance equipment. Conduit and fuel lines shall not enter
the same manbhole.

(f) Steam lines. Conduit should be so installed as to
prevent detrimental heat transfer between the steam and
conduit systems.

NEW SECTION

AC 296-44-38628 EXCAVATION AND
BACKFILL. (1) Trench. The bottom of the trench
should be undisturbed, tamped, or relatively smooth
earth. Where the excavation is in rock, the conduit
should be laid on a protective layer of clean tamped
backfill.

(2) Quality of backfill. All backfill should be free of
materials that may damage the conduit system.

RECOMMENDATION: Backfill within six inches of the con-
duit should be free of solid material greater than four
inches in maximum dimension or with sharp edges likely
to damage it. The balance of backfill should be free of
solid material greater than eight inches in maximum di-
mension. Backfill material should be adequately
compacted.

NEW S8ECTION

AC 296-44-38641
General.

(a) Duct material shall be corrosion resistant and
suitable for the intended environment.

(b) Duct materials, the construction of the conduit, or
both shall be designed so that a cable fault in one duct
would not damage the conduit to such an extent that it
would cause damage to cables in adjacent ducts.

(¢) The conduit system shall be designed to withstand
external forces to which it may be subjected by the sur-
face loadings set forth in WAC 296-44-38653(1) except
that impact loading may be reduced one-third for each
foot of cover so no impact loading need be considered
when cover is three feet or more.

(d) The internal finish of the duct shall be free of
sharp edges or burrs which could damage supply cable.

(2) Installation.

(a) Restraint. Conduit, including terminations and
bends, should be suitably restrained by backfill, concrete
envelope, anchors, or other means to maintain its design
position under stress of installation procedures, cable
pulling operations, and other conditions such as settling
and hydraulic or frost uplift.

(b) Joints. Ducts shall be joined in a manner sufficient
to prevent solid matter from entering the conduit line.
Joints shall form a sufficiently continuous smooth interi-
or surface between joining duct sections so that supply
cable will not be damaged when pulled past the joint.

(c) Externally coated pipe. When conditions are such
that externally coated pipe is required, the coating shall
be corrosion resistant and should be inspected, tested, or
both, to see that the coating is continuous and intact
prior to backfill. Precautions shall be taken to prevent
damage to the coating when backfilling.

DUCTS AND JOINTS. (1)
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(d) Building walls. Conduit installed through a build-
ing wall shall have internal and external seals intended
to prevent the entrance of gas into the building insofar
as practical. The use of seals may be supplemented by
gas venting devices in order to minimize building up of
positive gas pressures in the conduit.

(e) Bridges.

(i) Conduit installed in bridges shall include the capa-
bility to allow for expansion and contraction of the
bridge.

(ii) Conduits passing through a bridge abutment
should be installed so as to avoid or resist any shear due
to soil settlement.

(ii1) Conduit of conductive material installed on
bridges shall be effectively grounded.

(f) In vicinity of manholes. Conduit should be in-
stalled on compacted soil or otherwise supported when
entering a manhole to prevent shear stress on the con-
\/ WAC 296-44-38653 MANHOLES, HAND-

HOLES AND VAULTS. (1) Strength. Manholes,
handholes, and vaults shall be designed to sustain all ex-
pected loads which may be imposed upon the structure.
The horizontal design loads, vertical design loads, or
both shall consist of dead load, live load, equipment
load, impact, load due to water table, frost, and any
other load expected to be imposed upon the structure, to
occur adjacent to the structure, or both. The structure
shall sustain the combination of vertical and lateral
loading that produces the maximum shear and bending
moments in the structure.

(a) In roadway areas, the live load shall consist of the
weight of a moving tractor-semitrailer truck illustrated
in Figure 386—1. The vehicle wheel load shall be consid-
ered applied to an area as indicated in Figure 386-2. In
the case of multilane pavements, the structure shall sus-
tain the combination of loadings which result in vertical

and lateral structure loadings which produce the maxi-
mum shear and bending moments in the structure.

NOTE: Loads imposed by equipment used in road con-
struction may exceed loads to which the completed road
may be subjected.

(b) In designing structures not subject to vehicular
loading, the minimum live load shall be three hundred
pounds per square foot.

(c) Live loads shall be increased by thirty percent for
impact.
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Fig. 386-2
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(d) When hydraulic, frost, or other uplift will be en-
countered, the structure shall either be of sufficient
weight or so restrained as to withstand this force. The
weight of equipment installed in the structure is not to
be considered as part of the structure weight.

(e) Where pulling iron facilities are furnished, they
should be installed with a factor of safety of 2 based on
the expected load to be applied to the pulling iron.

(2) Dimensions. Manholes shall meet the following
requirements: A clear working space sufficient for per-
forming the necessary work shall be maintained. The
horizontal dimensions of the clear working space shall
be not less than three feet. The vertical dimensions shall
be not less than six feet except in manholes where the
opening is within one foot horizontally, of the adjacent
interior side wall of the manhole.

NoTE 1: Where one boundary of the working space is
an unoccupied wall and the opposite boundary consists
of cables only, the horizontal working space between
these boundaries may be reduced to thirty inches.
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NotEe 2: In manholes containing only communications
cables, equipment, or both, one horizontal dimension of
the working space may be reduced to not less than two
feet provided the other horizontal dimension is increased
so that the sum of the two dimensions is at least six
feet.

(3) Manhole access openings.

(a) Round access openings in a manhole containing
supply cables shall be not less than twenty—six inches in
diameter. Round access openings in any manhole con-
taining communication cables only, or manholes con-
taining supply cables and having a fixed ladder which
does not obstruct the opening, shall be not less than
twenty—four inches in diameter. Rectangular access
openings should have dimensions not less than twenty—
six inches by twenty—two inches.

(b) Openings shall be free of protrusions which will
injure personnel or prevent quick egress.

(4) Covers.

(a) Manholes and handholes, when not being worked
in, shall be securely closed by covers of sufficient weight
or proper design so they cannot be easily removed with-
out tools.

(b) Covers should be suitable designed or restrained
so that they cannot fall into manholes or protrude into
manholes sufficiently far to contact cable or equipment.

(c) Strength of covers and their supporting structure
shall be at least sufficient to sustain the applicable loads
of subsection (1) of this section.

(5) Access.

(a) Vault or manhole openings shall be located so
that safe access can be provided. When in the highway,
they should be located outside of the paved roadway
when practical. They should be located outside the area
of street intersections and crosswalks whenever practical
to reduce the traffic hazards to the men working at
these locations.

(b)(i) Personne! access openings in vaults or man-
holes should be located so that they are not directly
over the cable or equipment. Where these openings in-
terfere with curbs, etc., they can be located over the ca-
ble if one of the following is provided:

(A) A conspicuous warning sign.

(B) A protective barrier over the cable.

(C) A fixed ladder.

(ii) In vaults, other types of openings may be located
over equipment to facilitate work on this equipment.

(6) Access doors.

(a) Where accessible to the public, access doors to
utility tunnels and vaults shall be locked unless qualified
persons are in attendance to prevent entry by unquali-
fied persons.

(b) Such doors shall be designed so that a person on
the inside may exit when the door is locked from the
outside.

Nortk: This rule does not apply where the only means of
locking is by padlock and the latching system is so ar-
ranged that the padlock can be closed on the latching
system to prevent locking from the outside.
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(7) Ladder requirements. Fixed ladders shall be cor-
rosion resistant.

RECOMMENDATION: Ladders should conform to ANSI
A14.1-1982 [2], ANSI A14.2-1982 [3], ANSI Al4.3-
1982 [4] or ANSI A14.5-1982 [5].

(8) Drainage. Where drainage is into sewers, suitable
traps or other means should be provided to prevent en-
trance of sewer gas into manholes, vaults, or tunnels.

(9) Ventilation. Adequate ventilation to open air shall
be provided for manholes, vaults, and tunnels, having an
opening into enclosed areas used by the public. Where
such enclosures house transformers, switches, regulators,
etc., the ventilating system shall be cleaned at necessary
intervals.

NotEe: This does not apply to enclosed areas under wa-
ter or in other locations where it is impractical to
comply.

(10) Mechanical protection. Supply cables and equip-
ment should be installed or guarded in such a manner
as to avoid damage by objects falling or being pushed
through the grating.

(11) Identification. Manhole and handhole covers
should have an identifying mark which will indicate
ownership or type of utility.

Reviser's note: The brackets and enclosed material in the text of

the above section occurred in the copy filed by the agency and appear
herein pursuant jo the requirements of RCW 34.08.040.

NEW SECTION

\y‘fji:/{s-u—ws SUPPLY CABLE.
NEWSECTION

\ﬂAC 296-44-39809 GENERAL.

RECOMMENDATION: Cable should be capable of with-
standing tests applied in accordance with an applicable
standard issued by a recognized organization such as the
American National Standard Institute, Association of
Edison Iluminating Companies, the Insulated Cable
Engineers Association, the National Electrical Manu-
facturers Association, or the American Society for Test-
ing and Materials.

(1) The design and construction of conductors, insula-
tion, sheath, jacket, and shielding shall include consider-
ation of mechanical, thermal, environmental, and
electrical stresses which are expected during installation
and operation.

(2) Cable shall be designed and manufactured to re-
tain specified dimensions and structural integrity during
manufacture, reeling, storage, handling, and installation.

(3) Cable shall be designed and constructed in such a
manner that each component is protected from harmful
effects of other components.

(4) The conductor, insulation, and shielding shall be
designed to withstand the effects of the expected magni-
tude and duration of fault current, except in the imme-
diate vicinity of the fault.
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NE)c/SECTlON

/WAC 296-44-39823 SHEATHS AND JACKETS.
Sheaths, jackets, or both shall be provided when neces-
sary to protect the insulation or shielding from moisture
or other adverse environmental conditions.

N SECTION

WAC 296-44-39842 SHIELDING. (1) General.

(a) Conductor shielding should, and insulation shield-
ing shall, be provided as specified by an applicable doc-
ument issued by a nationally recognized cable
standardization organization.

NoTe: Typical cable standardization organizations in-
clude: The Association of Edison Illuminating Compa-
nies, the Insulated Cable Engineers Association and the
National Electrical Manufacturers Association.

NotE: Shielding is not required for short jumpers which
do not contact a grounded surface within enclosures or
vaults, provided the jumpers are guarded or isolated.

(b) Insulation shielding may be sectionalized provided
that each section is effectively grounded.

(2) Material.

(a) The shielding system may consist of
semiconducting materials, nonmagnetic metal, or both.
The shielding adjacent to the insulation shall be de-
signed to remain in intimate contact with the insulation
under all operating conditions.

(b) Shielding material shall either be designed to re-
sist excessive corrosion under the expected operating
conditions or shall be protected.

NEW/SECTION

\y/AC 296-44-39855 CABLE ACCESSORIES
AND JOINTS. (1) Cable accessories and joints shall be
designed to withstand the mechanical, thermal, environ-
mental, and electrical stresses expected during operation.

(2) Cable accessories and joints shall be designed and
constructed in such a manner that each component of
the cable and joint is protected from harmful effects of
the other components.

(3) Cable accessories and joints shall be designed and
constructed to maintain the structural integrity of the
cables to which they are applied and to withstand the
magnitude and duration of the fault current expected
during operation, except in the immediate vicinity of the
fault.

(4) For insulating joints, sce WAC 296-44-39842 .

(1)(b).
NE)((/ SECTION
MVAC 296-44-413 CABLE IN UNDERGROUND
STRUCTURES.
NE)ZZECTION
MAC 296-44-41309 GENERAL. (1) WAC 296-

98 shall apply to supply cable in underground
structures.

Washington State Register, Issue 86-16

(2) On systems operating above 2 kV to ground, the
design of the conductors or cables installed in nonmetal-
lic conduit should consider the need for an effectively

grounded shield, a sheath, or both.
NEW/éZTION

UI(AC 296-44-41321 INSTALLATION. (1)
General.

(a) Bending of the supply cable during handling, in-
stallation, and operation shall be controlled to avoid
damage.

(b) Pulling tensions and sidewall pressures on the
supply cable should be limited to avoid damage.

NoTE: Manufacturers' recommendations may be used as
a guide.

(c) Ducts should be cleaned of foreign material which
could damage the supply cable during pulling operations.

(d) Cable lubricants shall not be detrimental to cable
or conduit systems.

(e) On slopes or vertical runs, consideration should be
given to restraining cables to prevent downhill
movement.

(f) Supply, control, and communication cables shall
not be installed in the same duct unless the cables are
maintained or operated by the same utility.

(2) Cable in manholes and vaults.

(a) Supports.

(i) Cable supports shall be designed to withstand both
live and static loading and should be compatible with the
environment.

(ii) Supports shall be provided to maintain specified
separation between cables.

(iii) Horizontal runs of supply cables shall be sup-
ported at least three inches above the floor, or be suit-
ably protected.

NortE: This rule does not apply to grounding or bonding
conductors.

(iv) The installation should allow cable movement
without destructive concentration of stresses. The cable
should remain on supports during operation.

NoTE: Special protection may be necessary at the duct
entrance.

(b) Separation.

(i) Adequate working space shall be provided in ac-
cordance with WAC 296-44-38653(2).

(ii) Between supply and communication facilities (ca-
ble, equipment, or both).

(A) Where cable, equipment, or both are to be in-
stalled in a joint—use manhole or vault, it shall be done
only with the concurrence of all parties concerned.

(B) Supply and communication cables should be
racked from separate walls. Crossings should be avoided.

(C) Where supply and communication cables must be
racked from the same wall, the supply cables should be
racked below the communication cables.

(D) Supply and communication facilities shall be in-
stalled to permit access to either without moving the
other.
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(E) Clearances shall be maintained as specified in Ta-
ble 413-1.

(c) Identification.

(i) General.

(A) Cables shall be permanently identified by tags or

Table 4131
Minimum Separation Between Supply and
Communications Facilities in Joint—-Use Manholes and
Vaults

Phase—to-Phase Surface to Surface

Supply Voltage (in)
0 to 15,000 6
15,001 to 50,000 9
50,001 to 120,000 12
120,001 and above 24

Note 1: These separations do not apply to grounding
conductors.

NotE 2: These separations may be reduced by mutual
agreement between the parties concerned when suitable
barriers or guards are installed.

otherwise at each manhole or other access opening of the
conduit system.

Note: This requirement does not apply where the posi-
tion of a cable, in conjunction with diagrams or maps
supplied to workers, gives sufficient identification.

(B) All identification shall be of a corrosion—resistant
material suitable for the environment.

(C) All identification shall be of such quality and lo-
cated so as to be readable with auxiliary lighting.

(ii) Joint—use manholes. Where cables in a manhole
are maintained or operated by different utilities or are of
supply and communication usage, they shall be perma-
nently marked as to company, type of use, or both.

NEW,&ééTION

M/AC 296-44-41333 GROUNDING AND
NDING. (1) Insulation shielding of cable and joints
shall be effectively grounded.

(2) Cable sheaths or shields which are connected to
ground at a manhole shall be bonded or connected to a
common ground.

(3) Bonding and grounding leads shall be of a corro-
sion resistant material suitable for the environment or

suitably pfotected.
NEW SECTION
%AC 296-44-41341 FIREPROOFING. Although
fireproofing is not a requirement, it may be provided in

accordance with each utility's normal service reliability
practice to provide protection from external fire.
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NEW SECTION

\WAC 296-44-41359 COMMUNICATION CA-
BLES CONTAINING SPECIAL SUPPLY CIR-
CUITS. Special circuits operating at voltages in excess
of 400 V to ground and used for supplying power solely
to communications equipment may be included in com-
munications cables under the following conditions:

(1) Such cables shall have a conductive sheath or
shield which shall be effectively grounded and each such
circuit shall be carried on conductors which are individ-
ually enclosed with an effectively grounded shield.

(2) All circuits in such cables shall be owned or oper-
ated by one party and shall be maintained only by qual-
ified personnel.

(3) Supply circuits included in such cables shall be
terminated at points accessible only to qualified
employees.

(4) Communications circuits brought out of such ca-
bles, if they do not terminate in a repeater station or
terminal office, shall be protected or arranged so that in
event of a failure within the cable, the voltage on the
communications circuit will not exceed 400 V to ground.

(5) Terminal apparatus for the power supply shall be
so arranged that live parts are inaccessible when such
supply circuits are energized.

(6) Such cables shall be identified, and the identifica-
tion shall meet the pertinent requirements of WAC 296~
44-41321 (2)(c).

NoTE: The requirements of WAC 296-44-41359(1) do
not apply to supply circuits of 550 V or less which carry
power not in excess of 3200 W.

NEW SECTTON
€ 296-44-425 DIRECT BURIED CABLE.

NEW SECHON

w 296-44-42509 GENERAL. (1) WAC 296
98 through 296-44-39855 shall apply to direct
buried supply cable.

(2) Cables operating above 600 V to ground shall
have a continuous shield, sheath, or concentric neutral
which is effectively grounded. :

(3) Cables of the same circuit operating below 600 V
to ground and without an effectively grounded shield or
sheath shall be placed in close proximity (no intentional
separation) to each other.

(4) Communications cables containing special circuits

“supplying power solely to communications equipment

shall comply with the requirements of WAC 296-44—
41359 (1)(a) shrough (e).
NEW j‘EC%ON

.)nﬁc 296-44-42521
ING. (1) General.

(a) Cables should be located so as to be subject to the
least disturbance practical. Cables to be installed paral-
lel to other subsurface structures should not be located
directly over or under other subsurface structure, but if

this is not practical, the rules on clearances in WAC
296-44-42533 should be followed.

LOCATION AND ROUT-
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(b) Cables should be installed in as straight and direct
a line as practical. Where bends are required, the mini-
mum radius shall be sufficiently large to prevent damage
to the cable being installed.

(c) Cable systems should be routed so as to allow safe
access for construction, inspection, and maintenance.

(d) The location of structures in the path of the pro-
jected cable route shall, as far as practical, be deter-
mined prior to trenching, plowing, or boring operation.

(2) Natural hazards. Routes through unstable soil
such as mud, shifting soils, corrosive soils, or other nat-
ural hazards, should be avoided. If burying is required
through areas with natural hazards, the cables shall be
constructed and installed in such a manner as to protect
them from damage. Such protective measures should be
compatible with other installations in the area.

(3) Other conditions.

(a) Swimming pools. Supply cable should not be in-
stalled within five feet of a swimming pool or its auxilia-
ry equipment. If five feet is not attainable, supplemental
mechanical protection shall be provided.

(b) Buildings and other structures. Cable should not
be installed directly under building or storage tank
foundations. Where a cable must be installed under such
a structure, the structure shall be suitably supported to
prevent transfer of a harmful load onto the cable.

(c) Railroad tracks.

(i) The installation of cable longitudinally under the
ballast section for railroad tracks should be avoided.
Where cable must be installed longitudinally under the
ballast section of a railroad, it should be located at a
depth of not less than fifty inches below the top of the
rail.

NoTE: Where this is impractical, or for other reasons,
this clearance may be reduced by agreement between the
parties concerned.

NoTE: Where unusual conditions exist or where pro-
posed construction would interfere with existing installa-
tions, a greater depth than specified above would be
required.

(ii) Where a cable crosses under railroad tracks, the
same clearances indicated in WAC 296-44-38609
(1)(e) shall apply.

(d) Highways and streets. The installation of cable
longitudinally under traveled surfaces of highways and
streets should be avoided. When cable must be installed
longitudinally under the roadway, it should .be installed
in the shoulder or, if this is not practical, within the
limits of one lane of traffic to the extent practical.

(¢) Submarine crossings. Submarine crossings should
be routed, installed, or both, so they will be protected
from ergsion by tidal action or currents. They should not
be located where ships normally anchor.

NEW SECTION

WAC 296-44-42533 CLEARANCES FROM
OJ{HER UNDERGROUND STRUCTURES (SEW-
ERS, WATER LINES, FUEL LINES, BUILDING
FOUNDATIONS, STEAM LINES, OTHER SUPPLY
OR COMMUNICATION CONDUCTORS NOT IN
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RANDOM SEPARATION, ETC.). (1) Horizontal
clearance. The horizontal clearance between direct bur-
ied cable and other underground structures shall be con-
trolled at a minimum of twelve inches or larger as
necessary to permit access to and maintenance of either
facility without damage to the other. Installations with
less than twelve inch horizontal separation shall conform
with requirements of subsection (3) of this section,
WAC 296-44-42559, or both.

(2) Crossings.

(a) Where a cable crosses under another underground
structure, the structure shall be suitably supported to
prevent transfer of a harmful load onto the cable system.

(b) Where a cable crosses over another underground
structure, the cable shall be suitably supported to pre-
vent transfer of a harmful load onto the structure.

(c) Adequate support may be provided by installing
the facilities with sufficient vertical separation.

(d) Adequate vertical clearance shall be maintained to
permit access to and maintenance of either facility with-
out damage to the other. A vertical clearance of twelve
inches is, in general, considered adequate but the parties
involved may agree to a lesser separation.

(3) Parallel facilities. If conditions require a cable
system to be installed with less than twelve inches hori-
zontal separation or directly over and parallel to another
underground structure (or another underground struc-
ture installed directly over and parallel to a cable), it
may be done providing all parties are in agreement as to
the method. Adequate vertical clearance shall be main-
tained to permit access to and maintenance of either fa-
cility without damage to the other.

(4) Thermal protection. Cable should be installed with
sufficient clearance from other underground structures,
such as steam or cryogenic lines, to avoid thermal dam-
age to the cable. Where it is not practical to provide ad-
equate clearance, a suitable thermal barrier shall be
placed bftween the two facilities.

NEWSECTION

WAC 296-44-4254] INSTALLATION. (1)
Trenching. The bottom of the trench receiving direct
buried cable should be relatively smooth undisturbed
earth, well tamped earth, or sand. When excavation is in
rock or rocky soils, the cable should be laid on a protec-
tive layer of well tamped backfill. Backfill within four
inches of the cable should be free of materials that may
damage the cable. Backfill should be adequately com-
pacted. Machine compaction should not be used within
six inches of the cable.

(2) Plowing.

(a) Plowing in of cable in soil containing rock or other
solid material should be done in such a manner that the
solid material will not damage the cable, either during
the plowing operation or afterward.

(b) The design of cable plowing equipment and the
plowing—in operation should be such that the cable will
not be damaged by bending, side-wall pressure, or ex-
cessive cable tension.

(3) Boring. Where a cable system is to be installed by
boring and the soil and surface loading conditions are
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such that solid material in the region may damage the
cable, the cable shall be adequately protected.

(4) Depth of burial.

(a) The distance between the top of a cable and the
surface under which it is installed (depth of burial) shall
be sufficient to protect the cable from injury or damage
imposed by expected surface usage.

(b) Burial depths as indicated in this section are con-
sidered adequate, except as noted in (ii), (iii) and (iv)
following.

(i) Supply cables or conductors

Voltage Depth _of Burial
phase—to—phase (in)
0 to 600 24
601 to 50,000 30
50,001 and above 42

NoTE: Street light cables operating at not more than
150 V to ground may be buried at a depth not less than
eighteen inches.

(ii) In areas where frost conditions could damage ca-
bles, greater burial depths than indicated above may be
desirable.

(iii) Lesser depths than indicated above may be used
where supplemental protection is provided.

(iv) Where the surface is not to final grade, under
which a cable is to be installed, the cable should be
placed so as to meet or exceed the requirements indicat-
ed above, both at the time of installation and subsequent

thereto.
NEW SAN
RANDOM SEPARA-

\?(C 296-44-42559

TYON—ADDITIONAL REQUIREMENTS. These
rules apply to cables or conductors when the radial sep-
aration between them will be less than twelve inches.

(1) Supply cables or conductors. The cables or con-
ductors of a supply circuit and those of another supply
circuit may be buried together at the same depth with no
deliberate separation between facilities, provided all par-
ties involved are in agreement.

(2) Communication cables or conductors. The cables
or conductors of a communication circuit and those of
another communication circuit may be buried together
and at the same depth with no deliberate separation be-
tween facilities, provided all parties involved are in
agreement.

(3) Supply and communication cables or conductors.
Supply cables or conductors and communication cables
or conductors may be buried together at the same depth
with no deliberate separation between facilities, provided
all parties involved are in agreement and the following
requirements are met:

(a) Voltage.

(i) Grounded supply systems shall not be operated in
excess of 22,000 V to ground.

(ii) Ungrounded supply systems shall not be operated
in excess of 5,300 V phase—to—phase.
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(b) Bare or semiconducting jacketed grounded
conductor.

(i) A supply facility operating above 300 V to ground
shall include a bare or semiconducting jacketed ground-
ed conductor in continuous contact with the earth. This
conductor, adequate for the expected magnitude and du-
ration of the fault current which may be imposed, shall
be one of the following:

(A) A sheath, an insulation shield, or both;

(B) Multiple concentric conductors closely spaced
circumferentially;

(C) A separate conductor in contact with the earth
and in close proximity to the cable, where such cable or
cables also have a grounded sheath or shield not neces-
sarily in contact with the earth. The sheath, shield, or
both, as well as the separate conductor, shall be ade-
quate for the expected magnitude and duration of the
fault currents which may be imposed.

Note: This is applicable when a cable in nonmetallic
duct is considered as a direct buried cable installation
and random separation is desired.

Note: Where buried cable passes through a short sec-
tion of conduit such as under a roadway, the contact
with earth of the grounded conductor can be omitted,
provided the grounded conductor is continuous through
the conduit.

(ii) The bare conductor or conductors in contact with
the earth shall be of suitable corrosion resistant materi-
al. The conductor covered by a semiconducting jacket
shall be compatible with the jacketing compound.

(iii) The radial resistivity of the semiconducting jacket
shall not be more than one hundred meter ohms and
shall remain essentially stable in service. The radial re-
sistivity of the jacket material is that value calculated
from measurements on a unit length of cable, of the re-
sistance between the concentric neutral and a surround-
ing conducting medium. Radial resistivity is equal to the
resistance of a unit length times the surface area of
jacket divided by the average thickness of the jacket over
the neutral conductors. All dimensions are to be ex-
pressed in meters.

(c) Ungrounded supply systems. Cables of an un-
grounded supply system operating above 300 V shall be
of effectively grounded concentric shield construction in
continuous contact with the earth. Such cables shall be
maintained in close proximity to each other.

(4) Multiple cable systems. More than one cable sys-
tem buried in random separation may be treated as one
system when considering clearance from other under-
ground structures or facilities.

(5) Protection.

(a) Supply circuits operating above 300 V to ground
or 600 V between conductors shall be so constructed,
operated, and maintained that-when faulted, they shall
be promptly deenergized initially or following subse-
quent protective device operation (phase-to-ground
faults for grounded circuits, phase-to-phase faults for
ungrounded circuits).

(b) Ungrounded supply circuits operating above 300
V shall be equipped with a ground fault indication
system.
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(¢) Communication protective devices shall be ade-
quate for the voltage and currents expected to be im-
pressed on them in the event of contact with the supply
conductors.

(d) Adequate bonding shall be provided between the
effectively grounded supply conductor or conductors and
the communication cable shield or sheath at intervals
which should not exceed one thousand feet.

(e) In the vicinity of supply stations where large
ground currents may flow, the effect of these currents on
communication circuits should be evaluated before com-
munication cables are placed in random separation with

supply cables.
Nj/zSECTION
V'WAC 296 44-440 RISERS.

NE\)/éECTION

';/‘{'AC 296—44-44009 GENERAL. (1) Mechanical
otection for supply conductors or cables shall be pro-
vided as required by WAC 296-44-170 through 296—
44-31792. This protection should extend at least one
foot below ground level.

(2) Supply conductors or cable should rise vertically
from the cable trench with only such deviation as neces-
sary to permit a reasonable cable bending radius.

(3) Exposed conductive pipes or guards containing
supply copductors or cables shall be grounded in accord-
ance with WAC 296-44-36551.

NEW SECTION

V«’AC 296-44-44021 INSTALLATION. (1) The
installation should be designed so that water does not
stand in riser pipes above the frost iine.

(2) Conductors or cables shall be supported in a man-
ner designed to prevent damage to conductors, cables, or
terminals.

(3) Where conductors or cables enter the riser pipe or
elbow, they shall be installed in such a manner that shall
minimize the possibility of damage due to relative

movemgnt of the cable and pipe.
NE)XZECTION

AC 296-44-44033 POLE RISERS—ADDI-
TIONAL REQUIREMENTS. (1) Risers shall be locat-
ed on the pole so as to provide climbing space (see WAC
296—44-21273).

(2) The number, size, and location of riser ducts or
guards, shall be limited to allow adequate access for

climbjng.

NEW SECTION

\WAC 296—44-44047 PAD-MOUNTED INSTAL-
LATIONS. (1) Supply conductors or cables rising from
the trench to transformers, switchgear, or other equip-
ment mounted on pads shall be so placed and arranged
that they will not bear on the edges of holes through the

pad nor the edges of bends or other duct work below the
pad.
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(2) Cable entering pad-mounted equipment shall be
maintained substantially at adequate depth for the volt-
age class until it becomes protected by being directly
under the pad, unless other suitable mechanical protec-

tion is ptovided.

NE)O/;ZSCTION

‘/WAC 296-44-452 SUPPLY CABLE TERMINA-
TIONS.

NE\%ECTION

V&Aé 296—-44-45209 GENERAL. (1) Cable termi-
nations shall be designed and constructed to meet the
requirements of WAC 296-44-39855.

(2) Riser terminations not located within a vault,
pad-mounted equipment, or similar enclosure shall be
installed in a manner designed to assure that clearance
specified in Parts 1 and 2 of this code are maintained.

(3) A cable termination shall be designed to prevent
moisture penetration into the cable where such penetra-
tion is detrimental to the cable.

(4) Where clearances between parts at different po-
tentials are reduced below those adequate for the voltage
and BIL (basic impulse insulation level), suitable insu-
lating barriers or fully insulated terminals shall be pro-

vided togneet the required equivalent clearances.
NEWésCTION

%AC 296-44-45219 SUPPORT AT TERMINA-
TIONS. (1) Cable terminations shall be installed in a
manner designed to maintain their installed position.

(2) Where necessary, cable shall be supported or se-
cured in a manner designed to prevent the transfer of
damaging mechanical stresses to the termination, equip-
ment, or structure.

NEw,é{ECTION
IDENTIFICATION. Suit-

kph/t\C 296-44-45231
abfe circuit identification shall be provided for all

terminations.

Note: This requirement does not apply where the posi-
tion of the termination, in conjunction with diagrams or
maps sypplied to workmen, gives sufficient identification.

NEW SECTION

WAC 296-44-45243 SEPARATIONS AND
CLEARANCES IN ENCLOSURES OR VAULTS.
(1) Adequate electrical clearances and separations of
supply terminations shall be maintained, both between
conductors and between conductors and ground, consis-
tent with the type of terminator used.

(2) Where exposed live parts are in an enclosure,
clearances and separations or insulating barriers ade-
quate for the voltages and the design BIL shall be
provided.

(3) Where a termination is in a vault, uninsulated live
parts are permissible provided they are guarded or
isolated.
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NEW §E’£N

%C 296—44-45257 GROUNDING. (1) All ex-
posed conducting surfaces of the termination device,
other than live parts and equipment to which it is at-
tached, shall be effectively grounded, bonded, or both.

(2) Conductive structures supporting cable termina-
tions shall be effectively grounded.

NotEe: Grounding, bonding, or both is not required

where the ghove parts are isolated or guarded.
NEWSECTION

%AC 296—44-467 EQUIPMENT.

NEW S 10N

WAC 296-44-46709 GENERAL. (1) Equipment

udes:

(a) Buses, transformers, switches, etc.,
the operation of the electric-supply system.

installed for

(b) Repeaters, loading coils, etc., installed for the op--

eration of the communication system.

(c) Auxiliary equipment such as sump pumps, conve-
nience outlets, etc., installed incidental to the presence of
the supply or communication systems.

(2) Where equipment is to be installed in a joint-use
manhole, it shall be done with the concurrence of all
parties concerned.

(3) Supporting structures, including racks, hangers, or
pads and their foundations shall be designed to sustain
all loads and stresses expected to be imposed by the
supported equipment including those stresses caused by
its operati

NEWAECTION

\)&AC 296-44-46733 DESIGN. (1) The expected
thermal, chemical, mechanical, and environmental con-
ditions at the location shall be considered in the design
of all equipment and mountings.

(2) All equipment, including auxiliary devices, shall
be designed to withstand the effects of normal, emergen-
cy, and fault conditions expected during operation.

(3) Switches shall be provided with clear indication of
contact position, and the handles or activating devices
clearly marked to indicate operating directions.

RECOMMENDATION: The handles or control mechanism
of all switches throughout the system should operate in a
like direction to open and in a uniformly different direc-
tion to close in order to minimize errors.

(4) Remotely controlled or automatic devices shall
have provisions for local blocking to prevent operation if
such operation may result in a hazard to the worker.

(5) Enclosures containing fuses and interrupter con-
tacts shall be designed to withstand the effects of nor-
mal, emergency, and fault conditions expected during
operation.

(6) When tools are to be used to connect or disconnect
energized devices, space or barriers shall be designed to
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provide adequate clearance from ground or between
phases.

(7) Where pad—mounted equipment is not within a
fenced or otherwise protected area, access. to exposed
live parts in excess of 600 V shall require two separate
conscious acts. One shall be the opening of a door or
barrier which is locked or otherwise secured against un-
authorized entry. The other shall be either the opening
or the removal of a second secured door or barrier.

RECOMMENDATION: A prominent warning sign should be
placed on the second door or barrier and be visible when
the first is opened or removed.

NEW SECT}O{

96-44-46739 LOCATION IN UNDER-
G ND STRUCTURES. (1) Equipment shall not
obstruct personnel access openings in manholes or vaults
nor shall it prevent easy egress by men working in the
structures containing the equipment.

(2) Equipment shall not be installed closer than eight
inches to the back of fixed ladders and shall not interfere
with the proper use of such ladders.

(3) Equipment should be arranged in a manhole or
vault to permit installation, operation, and maintenance
of all items in such structures.

(4) Switching devices which have provision for manu-
al or electrical operation shall be operable from a safe
position. This may be accomplished by use of portable
auxiliary devices, temporarily attached.

(5) Equipment should not interfere with drainage of
the structure.

(6) Equipment shall not interfere with the ability to
ventilate any structure or enclosure.

NEW SEC)?I/N

296-44-46747 INSTALLATION. (1) Provi-
stpns~Tor lifting, rolling to final position, and mounting
shall be adequate for the weight of the device.

(2) Live parts shall be guarded or isolated to prevent
contact by persons in a normal position adjacent to the
equipment.

(3) Operating levers, inspection facilities, and test fa-
cilities shall be visible and readily accessible when
equipment is in final location without moving permanent
connections.

(4) Live parts shall be isolated or protected from ex-
posure to conducting liquids or other material expected
to be present in the structure containing the equipment.

(5) Operating controls of supply equipment, readily
accessible to unapthorized personnel, shall be secured by
bolts, locks, opSeals.

NEW SECTION

WAC 296-44-46755 GROUNDING. (1) Cases
and enclosures made of conductive material shall be ef-
fectively grounded or guarded.

(2) Guards constructed of conductive material shall
be effectively grounded.
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NEW SECTION

(/«'AC 296-44-46761 IDENTIFICATION. Where
ansformers, regulators, or other similar equipment op-
erate in myftiple, tags, diagrams, or other suitable means
shall be Msed to indicate that fact.

NEW SECTION
\/«’A C 296-44-491

NEy
NEW SECTION

V&’AC 296-44-49109 GENERAL. (1) The installa-

tion of supply and communication facilities in tunnels
shall meet the applicable requirements contained else-
where in WAC 296-44-350 through 296-44-49121 as
supplemented or modified by this section.

(2) Where the space occupied by supply or communi-
cations facilities in a tunnel is accessible to other than
qualified persons, or where supply conductors do not
meet the requirements of WAC 296-44-350 through
296—44-49121 for cable systems, the installation shall be
in accordance with the applicable requirements of WAC
296-44-170 through 296-44-31792.

(3) All parties concerned must be in agreement with
the design Af the structure and designs proposed for in-
stallationy’within it.

INSTALLATION IN TUN-

NEW SECTION

WAC 296-44-49121 ENVIRONMENT. (1) When
the/tunnel is accessible to the public or when workers
must enter the structure to install, operate, or maintain
the facilities in it, the design shall provide a controlled
safe environment including where necessary, barriers,
detectors, alarms, ventilation, pumps, and adequate
safety devices for all facilities. Controlled safe environ-
ment shall include:

(a) Design to avoid poisonous or suffocation
atmosphere.

(b) Design to protect persons from pressurized lines,
fire, explosion, and high temperatures.

(c) Design to avoid unsafe conditions due to induced
voltages.

(d) Design to prevent hazards due to flooding.

(e) Design to assure egress; two directions for egress
shall be provided for all points in tunnels.

(f) Working space, in accordance with WAC 296-44-
38653(2), the boundary of which shall be a minimum of
two feet away from vehicular operating space or from
exposed moving parts of machinery.

(g) Safeguards designed to protect workers from haz-
ards due to the operation of vehicles or other machinery
in tunnels.

(h) Unobstructed walkways for workers in tunnels.

(2) A condition of occupancy in multiple—use tunnels
by supply and communications facilities shall be that the
design and installation of all facilities is coordinated to
provide a safe environment for the operation of supply
facilities, communications facilities, or both. Safe envi-
ronment for facilities shall include:
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(a) Means to protect equipment from harmful effects
of humidity or temperature.

(b) Means to protect equipment from harmful effects
of liquids or gases.

(c) Coordinated design and operation of corrosion
control systems.

WSR 86-16-008
ADOPTED RULES

DEPARTMENT OF LABOR AND INDUSTRIES
{Order 86-27—Filed July 25, 1986]

I, Richard A. Davis, director of the \Department of
Labor and Industries, do promulgate and adopt at Room
334, General Administration Building, Olympia,
Washington 98504, the annexed rules relating to:

Amd WAC 296-350-050 Reassumption of jurisdiction—Time—
Notice of reassumption of jurisdiction
and informal conference.

Amd WAC 296-350-080 Reassumption of jurisdiction—Final
determination—Mailing.

This action is taken pursuant to Notice No. WSR 86—
11-070 filed with the code reviser on May 21, 1986.
These rules shall take effect thirty days after they are
filed with the code reviser pursuant to RCW
34.04.040(2).

This rule is promulgated pursuant to RCW 49.17.040
and 49.17.050 which directs that the director of the De-
partment of Labor and Industries has authority to im-
plement the provisions of RCW 49.17.140.

The undersigned hereby declares that the agency has
complied with the provisions of the Open Public Meet-
ings Act (chapter 42.30 RCW), the Administrative Pro-
cedure Act (chapter 34.04 RCW) and the State Register
Act (chapter 34.08 RCW) in the adoption of these rules.

APPROVED AND ADOPTED July 25, 1986.

By Richard A. Davis
Director

AM!NDATORY SECTION (Amending Order 76-6,
3/1/76)

WAC 296-350-050 REASSUMPTION OF JU-
RISDICTION—TIME—NOTICE OF REASSUMP-
TION OF JURISDICTION AND INFORMAL
CONFERENCE. After receipt of a notice of appeal
filed pursuant to RCW 49.17.140(3), and these rules,
the department after investigation of the allegations
contained in the notice of appeal, and not later than five
working days from the date of receipt of such notice of
appeal, shall make a determination to reassume jurisdic-
tion over the subject matter of the appeal or, in the al-
ternative, certify the record of the department which is
the subject of appeal to the board of industrial insurance
appeals along with such notice of appeal. If the depart-
ment determines to reassume jurisdiction over the sub-
ject matter of the appeal, a NOTICE OF REASSUMPTION OF
JURISDICTION and a NOTICE OF INFORMAL CONFERENCE
shall be issued giving notice that jurisdiction has been
reassumed and that an opportunity will be afforded to all
appealing parties as well as other interested parties as
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prescribed in RCW 49.17.140(3), to participate in an
informal conference and that any redetermination and
corrective notices will be completed not later than ((fif=
teen)) thirty working days following the date that the
determination to reassume jurisdiction was made. The
notice of informal conference shall give notice of the
time, date and place at which such informal conference
is to be conducted. The NOTICE OF REASSUMPTION OF
JURISDICTION AND INFORMAL CONFERENCE may be com-
bined on one document and issued as a single notice.

AMENﬁATORY SECTION (Amending Order 82-22,
filed/6/11/82)

“WAC 296-350-080 REASSUMPTION OF JU-
‘RISDICTION—FINAL DETERMINATION—
MAILING. (1) Immediately following the informal
conference the presiding officer shall complete a status
report of the reassumption of jurisdiction which shall in-
clude a summary of findings and conclusions and shall
state therein the redetermination and final decision of
the department. The presiding officer shall then complete
and submit those documents which are necessary for the
expeditious processing of these redeterminations and
final decisions such that all corrective abatement, relat-
ing to the subject matter of the reassumption of juris-
diction, can be issued by the department within
((fifteen)) thirty working days of the determination to
reassume jurisdiction over the subject matter of the
appeal.

(2) Corrective notices issued following reassumption
of jurisdiction shall be forwarded by certified mail or
personal delivery or service. Upon receipt of a corrective
notice of redetermination issued by the department pur-
suant to RCW 49.17.140(3), the employer shall imme-
diately post the corrective notice of redetermination or a
copy thereof in a prominent place at or near each place
a violation referred to in the corrective notice of rede-
termination occurred. The corrective notice of redeter-
mination or a copy thereof shall remain posted as
required by this section until the violation(s) have been
abated, or for three working days, whichever is longer.

WSR 86-16-009
ADOPTED RULES

DEPARTMENT OF LABOR AND INDUSTRIES
[Order 86—28—Filed July 25, 1986]

I, Richard A. Davis, director of the Department of
Labor and Industries, do promulgate and adopt at Room
334, General Administration Building, Olympia,
Washington 98504, the annexed rules relating to:

Amd WAC 296-62-07306 Requirements. for areas containing
carcinogens listed in WAC 296-62—
07302.

Vinyl chloride.

Acrylonitrile.
1,2,—dibromo—3—chloropropane.
Ethylene oxide.

Control of chemical agents.

Cotton dust.

Methods of compliance.

Amd  WAC 296-62-07329
Amd WAC 296-62-07341
Amd WAC 296-62-07345
Amd WAC 296-62-07353
Amd WAC 296-62-07515
Amd WAC 296-62-14533
Amd WAC 296-62-20009
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Amd WAC 296-62-20011
New  WAC 296-62-14543

Respiratory protection.
Appendix E—Vertical elutriator
equivalency protocol.

Sections are amended to update or add permissible
exposure limits for airborne toxic contaminants, revise
worker protection for specific carcinogenic chemicals,
and to adopt federal OSHA requirements.

This action is taken pursuant to Notice No. WSR 86—
11-071 filed with the code reviser on May 21, 1986.
These rules shall take effect. thirty days after they are
filed with the code reviser pursuant to RCW
34.04.040(2).

This rule is promulgated pursuant to RCW 49.17.040
and 49.17.050 which directs that the director of the De-
partment of Labor and Industries has authority to im-
plement the provisions of RCW 49.17.060 and
49.17.240. '

The undersigned hereby declares that the agency has
complied with the provisions of the Open Public Meet-
ings Act (chapter 42.30 RCW), the Administrative Pro-
cedure Act (chapter 34.04 RCW) and the State Register
Act (chapter 34.08 RCW) in the adoption of these rules.

APPROVED AND ADOPTED July 25, 1986.

By Richard A. Davis
Director

AMENDATORY SECTION (Amending Order 85-09,

ﬁ\l7§( 4/19/85)

WAC 296-62-07306 REQUIREMENTS FOR
AREAS CONTAINING CARCINOGENS LISTED
IN WAC 296-62-07302. (1) A regulated area shall be
established by an employer where listed carcinogens are
manufactured, processed, used, repackaged, released,
handled or stored.

(2) All such areas shall be controlled in accordance
with the requirements for the following category or cat-
egories describing the operation involved:

(a) Isolated systems. Employees working with carcin-
ogens within an isolated system such as a "glove box"
shall wash their hands and arms upon completion of the
assigned task and before engaging in other activities not
associated with the isolated system.

(b) Closed system operation. Within regulated areas
where carcinogens are stored in sealed containers, or
contained in a closed system including piping systems
with any sample ports or openings closed while carcino-
gens are contained within:

(i) Access shall be restricted to authorized employees
only;

(ii) Employees shall be required to wash hands, fore-
arms, face and neck upon each exit from the regulated
areas, close to the point of exit and before engaging in
other activities.

(c) Open vessel system operations. Open vessel system
operations as defined in WAC 296-62-07304 (2)(1) are
prohibited.

(d) Transfer from a closed system. Charging or dis-
charging point operations, or otherwise opening a closed
system. In operations involving "laboratory—type hoods,"
or in locations where a carcinogen is contained in an
otherwise "closed system," but is transferred, charged,
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or discharged into other normally closed containers, the
provisions of this section shall apply.

(i) Access shall be restricted to authorized employees
only;

(ii) Each operation shall be provided with continuous
local exhaust ventilation so that air movement is always
from ordinary work areas to the operation. Exhaust air
shall not be discharged to regulated areas, nonregulated
areas or the external environment unless decontaminat-
ed. Clean makeup air shall be introduced in sufficient
volume to maintain the correct operation of the local
exhaust system.

(iii) Employees shall be provided with, and required to
wear, clean, full body protective clothing (smocks, cov-
eralls, or long—sleeved shirt and pants), shoe covers and
gloves prior to entering the regulated area.

(iv) Employees engaged in a carcinogen handling op-
eration shall be provided with and required to wear and
use ((a—ha'l'f—facc—ﬁitcr—typc—rcsptrator—fcrd-usts—mtsts-
and—fumres;)) respiratory protection in accordance with
chapter 296-62 WAC, of the general safety and health

standards. ((A—respiratoraffording-highertevels—of pro-
tectiomrmay-besubstituted:
‘ e . L. :
Excrprion—N-Nitrosodimethytaminc-isnot a.d.us_t
mitst,—or—fume at_n'ormal'tcmpc:aturcs and .)a) posttive

(v) Prior to each exit from a regulated area, employ-
ees shall be required to remove and leave protective
clothing and equipment at the point of exit and at the
last exit of the day, to place used clothing and equip-
ment in impervious containers at the point of exit for
purposes of decontamination or disposal. The contents of
such impervious containers shall be identified, as re-
quired under WAC 296-62-07310 (2), (3) and (4).

(vi) Employees shall be required to wash hands, fore-
arms, face and neck on each exit from the regulated
area, close to the point of exit, and before engaging in
other activities.

(vii) Employees shall be required to shower after the
last exit of the day.

(viii) Drinking fountains are prohibited in the regu-
lated area.

(e) Maintenance and decontamination activities. In
clean up of leaks or spills, maintenance or repair opera-
tions on contaminated systems or equipment, or any op-
erations involving work in an area where direct contact
with carcinogens could result, each authorized employee
entering the area shall:

(i) Be provided with and required to wear, clean, im-
pervious garments, including gloves, boots and continu-
ous—air supplied hood in accordance with chapter 296—
24 WAUQC, the general safety and health standards;

(ii) Be decontaminated before removing the protective
garments and hood;

(iii) Be required to shower upon removing the protec-
tive garments and hood.

(f) Laboratory activities. The requirements of this
subdivision shall apply to research and quality control
activities involving the use of carcinogens listed in WAC
296-62-07302.

(i) Mechanical pipetting aids shall be used for all pi-
petting procedures.

’
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(ii) Experiments, procedures and equipment which
could produce aerosols shall be confined to laboratory-
type hoods or glove boxes.

(iii) Surfaces on which carcinogens are handled shall
be protected from contamination.

(iv) Contaminated wastes and animal carcasses shall
be collected in impervious containers which are closed
and decontaminated prior to removal from the work
area. Such wastes and carcasses shall be incinerated in
such a manner that no carcinogenic products are
released. :

(v) All other forms of listed carcinogens shall be in-
activated prior to disposal.

(vi) Laboratory vacuum systems shall be protected
with high efficiency scrubbers or with disposable abso-
lute filters.

(vi)) Employees engaged in animal support activities
shall be:

(A) Provided with, and required to wear, a complete
protective clothing change, clean each day, including
coveralls or pants and shirt, foot covers, head covers,
gloves, and appropriate respiratory protective equipment
or devices; and

(B) Prior to each exit from a regulated area, employ-
ees shall be required to remove and leave protective
clothing and equipment at the point of exit and at the
last exit of the day, to place used clothing and equip-
ment in impervious containers at the point of exit for
purposes of decontamination or disposal. The contents of
such impervious containers shall be identified as required
under WAC 296-62-07310 (2), (3) and (4).

(C) Required to wash hands, forearms, face and neck
upon each exit from the regulated area close to the point
of exit, and before engaging in other activities; and

(D) Required to shower after the last exit of the day.

(viii) Employees, other than those engaged only in
animal support activities, each day shall be:

(A) Provided with and required to wear a clean
change of appropriate laboratory clothing, such as a sol-
id front gown, surgical scrub suit, or fully buttoned lab-
oratory coat.

(B) Prior to each exit from a regulated area, employ-
ees shall be required to remove and leave protective
clothing and equipment at the point of exit and at the
last exit of the day, to place used clothing and equip-
ment in impervious containers at the point of exit for
purposes of decontamination or disposal. The contents of
such impervious containers shall be identified as required
under WAC 296-62-07310 (2), (3) and (4).

(C) Required to wash hands, forearms, face and neck
upon each exit from the regulated area close to the point
of exit, and before engaging in other activities.

(ix) Air pressure in laboratory areas and animal
rooms where carcinogens are handled and bioassay stud-
ies are performed shall be negative in relation to the
pressure in surrounding areas. Exhaust air shall not be
discharged to regulated areas, nonregulated areas or the
external environment unless decontaminated.

(x) There shall be no connection between regulated
areas and any other areas through the ventilation
system.

[(112]
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(xi) A current inventory of the carcinogens shall be
maintained.

(xii) Ventilated apparatus such as laboratory-type
hoods, shall be tested at least semi—annually or immedi-
ately after ventilation modification or maintenance oper-
ations, by personnel fully qualified to certify correct
containmept and operation.

AMEXDATORY SECTION (Amending Order 82-22,
fileg’6/11/82)

AC 296-62-07329 VINYL CHLORIDE. (1)
cope and application.

(a) This section includes requirements for the control
of employee exposure to vinyl chloride (chloroethene),
Chemical Abstracts Service Registry No. 75014.

(b) This section applies to the manufacture, reaction,
packaging, repackaging, storage, handling or use of vinyl
chloride or polyvinyl chloride, but does not apply to the
handling or use of fabricated products made of polyvinyl
chloride.

(c) This section applies to the transportation of vinyl
chloride or polyvinyl chloride except to the extent that
the department of transportation may regulate the haz-
ards covered by this section.

(2) Definitions.

(a) "Action level" means a concentration of vinyl
chloride of 0.5 ppm averaged over an 8~hour work day.

(b) "Authorized person" means any person specifically
authorized by the employer whose duties require him to
enter a regulated area or any person entering such an
area as a designated representative of employees for the
purpose of exercising an opportunity to observe monitor-
ing and measuring procedures.

(c) "Director” means chief, industrial hygiene section,
department of labor and industries.

(d) "Emergency" means any occurrence such as, but
not limited to, equipment failure, or operation of a relief
device which is likely to, or does, result in massive re-
lease of vinyl chloride.

(¢) "Fabricated product” means a product made
wholly or partly from polyvinyl chloride, and which does
not require further processing at temperatures, and for
times, sufficient to cause mass melting of the polyvinyl
chloride resulting in the release of vinyl chloride.

(f) "Hazardous operation" means any operation, pro-
cedure, or activity where a release of either vinyl chlo-
ride liquid or gas might be expected as a consequence of
the operation or because of an accident in the operation,
which would result in an employee exposure in excess of
the permissible exposure limit.

(g) "Polyvinyl chloride” means polyvinyl chloride
homopolymer or copolymer before such is converted to a
fabricated product.

(h) "Vinyl chloride” means vinyl chloride monomer.

(3) Permissible exposure limit.

(a) No employee may be exposed to vmyl chloride at
concentrations greater than 1 ppm averaged over any 8-
hour period, and

(b) No employee may be exposed to vinyl chloride at
concentrations greater than 5 ppm averaged over any
period not exceeding 15 minutes.
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(c) No employee may be exposed to vinyl chloride by
direct contact with liquid vinyl chloride.

(4) Monitoring.

(a) A program of initial monitoring and measurement
shall be undertaken in each establishment to determine
if there is any employee exposed, without regard to the
use of respirators, in excess of the action level.

(b) Where a determination conducted under para-
graph (4)(a) of this section shows any employee expos-
ures without regard to the use of respirators, in excess of
the action level, a program for determining exposures for
each such employee shall be established. Such a
program:

(i) Shall be repeated at least monthly where any em-
ployee is exposed, without regard to the use of respira-
tors, in excess of the permissible exposure limit.

(ii) Shall be repeated not less than quarterly where
any employee is exposed, without regard to the use of
respirators, in excess of the action level.

(iii) May be discontinued for any employee only when
at least two consecutive monitoring determinations,
made not less than 5 working days apart, show exposures
for that employee at or below the action level.

(c) Whenever there has been a production, process or
control change which may result in an increase in the
release of vinyl chloride, or the employer has any other
reason to suspect that any employee may be exposed in
excess of the action level, a determination of employee
exposure under subsection (4)(a) of this section shall be
performed.

(d) The method of monitoring and measurement shall
have an accuracy (with a confidence level of 95 percent)
of not less than plus or minus 50 percent from 0.25
through 0.5 ppm, plus or minus 35 percent from over 0.5
ppm through 1.0 ppm, plus or minus 25 percent over 1.0
ppm, (methods meeting these accuracy requirements are
available from the director).

(e) Employees or their designated representatives shall
be afforded reasonable opportunity to observe the moni-
toring and measuring required by this subdivision.

(5) Regulated area.

(a) A regulated area shall be established where:

(i) Vinyl chloride or polyvinyl chloride is manufac-
tured, reacted, repackaged, stored, handled or used; and

(ii) Vinyl chloride concentrations are in excess of the
permissible exposure limit.

(b) Access to regulated areas shall be limited to auth-
orized persons.

(6) Methods of compliance. Employee exposures to
vinyl chloride shall be controlled to at or below the per-
missible exposure limit provided in subsection (3) of this
section by engineering, work practice, and personal pro-
tective controls as follows:

(a) Feasible engineering and work practice controls
shall immediately be used to reduce exposures to at or
below the permissible exposure limit.

(b) Wherever feasible engineering and work practice
controls which can be instituted immediately are not
sufficient to reduce exposures to at or below the permis-
sible exposure limit, they shall nonetheless be used to
reduce exposures to the lowest practicable level, and
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shall be supplemented by respiratory protection in ac-
cordance with subsection (6) of this section. A program
shall be established and implemented to reduce expos-
ures to at or below the permissible exposure limit, or to
the greatest extent feasible, solely by means of engineer-
ing and work practice controls, as soon as feasible.

(c) Written plans for such a program shall be devel-
oped and furnished upon request for examination and
copying to the director. Such plans shall be updated at
least every six months.

(7) Respiratory protection. Where respiratory protec-
tion is required under this section:

(a) The employer shall provide a respirator which
meets the requirements of this subdivision and shall as-
sure that the employee uses such respirator((;—except

(b) Respirators shall be selected from among those
jointly approved by the Mining Enforcement and Safety
Administration, Depariment of the Interior, and the
National Institute for Occupational Safety and Health
under the provisions of 30 CFR Part 11.

(c) A respiratory protection program meeting the re-
quirements of chapter 296-62 WAC shall be established
and maintained.

(d) Selection of respirators for vinyl chloride shall be
as follows:

Atmospheric
concentration of
Vinyl Chloride Required Apparatus
(i) Unknown, or above 3,600

ppm Open—circuit, self-contained

breathing apparatus, pressure
demand type, with full facepiece.
((A))) Combination type C

supplied
air respirator, pressure demand
type, with full or half facepiece,
and auxiliary self—contained air
supply((s-or

(ii) Not over 3,600 ppm

’ 1 i *
t}plc '."I'. folt uItha" ’?”F;“F
supply)).

(iii) Not over ((+:660)) 250 ppm—Type C, supplied air respirator,

continuous flow type, with full

or half facepiece, helmet or hood.

(((A—Combimatiom—type—¢€))
Supplied

air respirator demand type,

with full facepiece((;

(iv) Not over 100 ppm
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Atmospheric
concentration of

Vinyl Chloride Required Apparatus

(v) Not over 25 ppm (A) A powered air—purifying

respirator with hood, helmet,

full or half facepiece,

and a canister which

provides a service life of

at least 4 hours for

concentrations of vinyl

chloride up to 25 ppm, or

(B) Gas mask, front or back—

mounted canister which provides

a service life of at least ((4=p))

4 hours for concentrations of

vinyl chloride up to 25 ppm.
(vi) Not over 10 ppm —————(({A)-ECombinationtype-€

€€))) Any chemical cartridge
respirator with ((amorganic
vapor)) a vinyl chloride cartridge
which provides a service life

of at least 1 hour for
concentrations of vinyl

chloride up to 10 ppm.

(e)(i) Entry into unknown concentrations or concen-
trations greater than 36,000 ppm (lower explosive limit)
may be made only for purposes of life rescue; and

(ii) Entry into concentrations of less than 36,000 ppm,
but greater than 3,600 ppm may be made only for pur-
poses of life rescue, firefighting, or securing equipment
50 as to prevent a greater hazard from release of vinyl
chloride.

(f) Where air—purifying respirators are used:

(i) Air-purifying canisters or cartridges shall be re-
placed prior to the expiration of their service life or the
end of the shift in which they are first used, whichever
occurs first, and

(ii) A continuous monitoring and alarm system shall
be provided where concentrations of vinyl chloride could
reasonably exceed the allowable concentrations for the
devices in use. Such system shall be used to alert em-
ployees when vinyl chioride concentrations exceed the
allowable concentrations for the devices in use.

(g) Apparatus prescribed for higher concentrations
may be used for any lower concentration.

(8) Hazardous operations.

(a) Employees engaged in hazardous operations, in-
cluding entry of vessels to clean polyvinyl chloride resi-
due from vessel walls, shall be provided and required to
wear and use;

(i) Respiratory protection in accordance with subsec-
tions (3) and (6) of this section; and

(ii) Protective garments to prevent skin contact with
liquid vinyl chloride or with polyvinyl chloride residue
from vessel walls. The protective garments shall be se-
lected for the operation and its possible exposure
conditions.

(b) Protective garments shall be provided clean and
dry for each use.
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(i) Emergency situations. A written operational plan
for emergency situations shall be developed for each fa-
cility storing, handling, or otherwise using vinyl chloride
as a liquid or compressed gas. Appropriate portions of
the plan shall be implemented in the event of an emer-
gency. The plan shall specifically provide that:

(A) Employees engaged in hazardous operations or
correcting situations of existing hazardous releases shall
be equipped as required in subsection (8) of this section;

(B) Other employees not so equipped shall evacuate
the area and not return until conditions are controlled by
the methods required in subsection (6) of this section
and the emergency is abated.

(9) Training. Each employee engaged in vinyl chloride
or polyvinyl chloride operations shall be provided train-
ing in a program relating to the hazards of vinyl chloride
and precautions for its safe use.

(a) The program shall include:

(i) The nature of the health hazard from chronic ex-
posure to vinyl chloride including specifically the carci-
nogenic hazard;

(ii) The specific nature of operations which could re-
sult in exposure to vinyl chioride in excess of the per-
missible limit and necessary protective steps;

(iii) The purpose for, proper use, and limitations of
respiratory protective devices;

(iv) The fire hazard and acute toxicity of vinyl chlo-
ride, and the necessary protective steps;

(v) The purpose for and a description of the monitor-
ing program;

(vi) The purpose for and a description of, the medical
surveillance program;

(vii) Emergency procedures:

(A) Specific information to aid the employee in rec-
ognition of conditions which may result in the release of
vinyl chloride; and

(B) A review of this standard at the employee's first
training and indoctrination program, and annually
thereafter.

(b) All materials relating to the program shall be
provided upon request to the director.

(10) Medical surveillance. A program of medical sur-
veillance shall be instituted for each employee exposed,
without regard to the use of respirators, to vinyl chloride
in excess of the action level. The program shall provide
each such employee with an opportunity for examina-
tions and tests in accordance with this subsection. All
medical examinations and procedures shall be performed
by or under the supervision of a licensed physician and
shall be provided without cost to the employee.

(a) At the time of initial assignment, or upon institu-
tion of medical surveillance;

(i) A general physical examination shall be performed
with specific attention to detecting enlargement of liver,
spleen or kidneys, or dysfunction in these organs, and for
abnormalities in skin, connective tissues and the pulmo-
nary system (See Appendix A).

(ii) A medical history shall be taken, including the
following topics:

(A) Alcohol intake,

(B) Past history of hepatitis,
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(C) Work history and past exposure to potential
hepatotoxic agents, including drugs and chemicals,

(D) Past history of blood transfusions, and

(E) Past history of hospitalizations.

(iii) A serum specimen shall be obtained and determi-
nations made of:

(A) Total bilirubin,

(B) Alkaline phosphatase,

(C) Serum glutamic oxalacetic transaminase (SGOT),

(D) Serum glutamic pyruvic transaminase (SGPT),
and

(E) Gamma glustamyl transpeptidase.

(b) Examinations provided in accordance with this
subdivision shall be performed at least:

(i) Every 6 months for each employee who has been
employed in vinyl chloride or polyvinyl chloride manu-
facturing for 10 years or longer; and

(i) Annually for all other employees.

(c) Each employee exposed to an emergency shall be
afforded appropriate medical surveillance.

(d) A statement of each employee's suitability for
continued exposure to vinyl chloride including use of
protective equipment and respirators, shall be obtained
from the examining physician promptly after any exam-
ination. A copy of the physician's statement shall be
provided each employee.

(e) If any employee's health would be materially im-
paired by continued exposure, such employee shall be
withdrawn from possible contact with vinyl chloride.

(f) Laboratory analyses for all biological specimens
included in medical examinations shall be performed in
laboratories licensed under 42 CFR Part 74.

(g) If the examining physician determines that alter-
native medical examinations to those required by sub-
section (10)(a) of this section will provide at least equal
assurance of detecting medical conditions pertinent to
the exposure to vinyl chloride, the employer may accept
such alternative examinations as meeting the require-
ments of subsection (10)(a) of this section, if the em-
ployer obtains a statement from the examining physician
setting forth the alternative examinations and the ra-
tionale for substitution. This statement shall be available
upon request for examination and copying to authorized
representatives of the director.

(11) Signs and labels.

(a) Entrances to regulated areas shall be posted with
legible signs bearing the legend:

CANCER—SUSPECT AGENT AREA AUTHORIZED PERSONNEL
ONLY

(b) Areas containing hazardous operations or where
an emergency currently exists shall be posted with legi-
ble signs bearing the legend:

CANCER—SUSPECT AGENT IN THIS AREA PROTECTIVE
EQUIPMENT REQUIRED AUTHORIZED PERSONNEL ONLY

(c) Containers of polyvinyl chloride resin waste from
reactors or other waste contaminated with vinyl chloride
shall be legibly labeled:

CONTAMINATED WITH VINYL CHLORIDE CANCER—
SUSPECT AGENT
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(d) Containers of polyvinyl chloride shall be legibly
labeled:

POLYVINYL CHLORIDE (OR TRADE NAME) CONTAINS
VINYL

CHLORIDE VINYL CHLORIDE IS A CANCER—SUSPECT
AGENT

(e) Containers of vinyl chloride shall be legibly label-
ed either:

VINYL CHLORIDE EXTREMELY FLAMMABLE GAS UNDER
PRESSURE CANCER—SUSPECT AGENT (or)

(f) In accordance with 49 CFR Part 173, Subpart H,
with the additional legends:

CANCER—SUSPECT AGENT

applied near the label or placard.

(g) No statement shall appear on or near any required
sign, label or instruction which contradicts or detracts
from the effect of any required warning, information or
instruction.

(12) Records.

(a) All records maintained in accordance with this
section shall include the name and social security num-
ber of each employee where relevant.

(b) Records of required monitoring and measuring
and medical records shall be provided upon request to
employees, designated representatives, and the assistant
director in accordance with WAC 296-62-05201
through 296-62-05209; and 296-62-05213 through
296-62-05217. These records shall be provided upon re-
quest to the director. Authorized personnel rosters shall
also be provided upon request to the assistant director.

(i) Monitoring and measuring records shall:

(A) State the date of such monitoring and measuring
and the concentrations determined and identify the in-
struments and methods used;

(B) Include any additional information necessary to
determine individual employee exposures where such ex-
posures are determined by means other than individual
monitoring of employees; and

(C) Be maintained for not less than 30 years.

(ii) Medical records shall be maintained for the dura-
tion of the employment of each employee plus 20 years,
or 30 years, whichever is longer.

(c) In the event that the employer ceases to do busi-
ness and there is no successor to receive and retain his
records for the prescribed period, these records shall be
transmitted by registered mail to the director, and each
employee individually notified in writing of this transfer.
The employer shall also comply with any additional re-
quirements set forth in WAC 296-62-05215.

(d) Employees or their designated representatives
shall be provided access to examine and copy records of
required monitoring and measuring.

(¢) Former employees shall be provided access to ex-
amine and copy required monitoring and measuring re-
cords reflecting their own exposures.

(f) Upon written request of any employee, a copy of
the medical record of that employee shall be furnished to
any physician designated by the employee.

(13) Reports.
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(a) Not later than 1 month after the establishment of
a regulated area, the following information shall be re-
ported to the director. Any changes to such information
shall be reported within 15 days.

(i) The address and location of each establishment
which has one or more regulated areas; and

(ii) The number of employees in each regulated area
during normal operations, including maintenance. v

(b) Emergencies and the facts obtainable at that time,
shall be reported within 24 hours to the director. Upon
request of the director, the employer shall submit addi-
tional information in writing relevant to the nature and
extent of employee exposures and measures taken to
prevent future emergencies of similar nature.

(c) Within 10 working days following any monitoring
and measuring which discloses that any employee has
been exposed, without regard to the use of respirators, in
excess of the permissible exposure limit, each such em-
ployee shall be notified in writing of the results of the
exposure measurement and the steps being taken to re-
duce the exposure to within the permissible exposure
limit.

(i) Effective January 1, 1975, the provisions set forth
in WAC 296-62-07329 shall apply.

APPENDIX A SUPPLEMENTARY MEDICAL INFORMATION

When required tests under paragraph (10)(a) of this
section show abnormalities, the tests should be repeated
as soon as practicable, preferably within 3 to 4 weeks. If
tests remain abnormal, consideration should be given to
withdrawal of the employee from contact with vinyl
chloride, while a more comprehensive examination is
made.

Additional tests which may be useful:

(A) For kidney dysfunction: Urine examination for
albumin, red blood cells, and exfoliative abnormal cells.

(B) Pulmonary system: Forced vital capacity, forced
expiratory volume at 1 second, and chest roentgenogram
(posterior—anterior, 14 x 17 inches).

(C) Additional serum tests: Lactic acid dehydrogen-
ase, lactic acid dehydrogenase isoenzyme, protein deter-
mination, and protein electrophoresis.

(D) For a more comprehensive examination on re-
peated abnormal serum tests: Hepatitis B antigen, and
liver scanning.

AMENDATORY SECTION (Amending Order 81-21,
filgd 8/27/81)

AC 296-62-07341
ope and application.
(a) This section applies to all occupational exposure to

acrylonitrile (AN), Chemical Abstracts Service Registry
No. 000107131, except as provided in subsection (1)(b)
and (c) of this section.

(b) This section does not apply to exposures which re-
sult solely from the processing, use, and handling of the
following materials:

(i) ABS resins, SAN resins, nitrile barrier resins, solid
nitrile elastomers, and acrylic and modacrylic fibers,
when these listed materials are in the form of finished
polymers, and products fabricated from such finished
polymers;

ACRYLONITRILE. (1)
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(ii) Materials made from and/or containing AN for
which objective data is reasonably relied upon to dem-
onstrate that the material is not capable of releasing AN
in airborne concentrations in excess of 1 ppm as an
eight-hour time-weighted average, under the expected
conditions of processing, use, and handling which will
cause the greatest possible release; and

(iii) Solid materials made from and/or containing AN
which will not be heated above 170° F during handling,
use, or processing.

(c) An employer relying upon exemption under
(1)(b)(ii) shall maintain records of the objective data
supporting that exemption, and of the basis of the em-
ployer's reliance on the data as provided in subsection
(17) of this section.

(2) Definitions, as applicable to this section:

(a) "Acrylonitrile” or "AN" — acrylonitrile monomer,
chemical formula CH2=CHCN.

(b) "Action level" — a concentration of AN of 1 ppm
as an eight-hour time-weighted average.

(c) "Authorized person” - any person specifically
authorized by the employer whose duties require the
person to enter a regulated area, or any person entering
such an area as a designated representative of employees
for the purpose of exercising the opportunity to observe
monitoring procedures under subsection (18) of this
section.

(d) "Director” — the director of labor and industries,
or his authorized representative.

(e) "Emergency” — any occurrence such as, but not
limited to, equipment failure, rupture of containers, or
failure of control equipment, which is likely to, or does,
result in unexpected exposure to AN in excess of the
ceiling limit.

(f) "Polyacrylonitrile” or "PAN" — polyacrylonitrile
homopolymers or copolymers, except for materials as
exempted under subsection (1)(b) of this section.

(3) Permissible exposure limits.

(a) Inhalation. (i) Time-weighted average limit
(TWA). The employer shall assure that no employee is
exposed to an airborne concentration of acrylonitrile in
excess of two parts acrylonitrile per million parts of air
(2 ppm), as an eight-hour time—weighted average.

(ii) Ceiling limit. The employer shall assure that no
employee is exposed to an airborne concentration of
acrylonitrile in excess of (10) ppm as averaged over any
fifteen—minute period during the working day.

(b) Dermal and eye exposure. The employer shall as-
sure that no employee is exposed to skin contact or eye
contact with liquid AN or PAN.

(4) Notification of use and emergencies.

(a) Use. Within ten days of the effective date of this
standard, or within fifteen days following the introduc-
tion of AN into the workplace, every employer shall re-
port, unless he has done so pursuant to the emergency
temporary standard, the following information to the di-
rector for each such workplace:

(i) The address and location of each workplace in
which AN is present;

(i) A brief description of each process of operation
which may result in employee exposure to AN;
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(iii) The number of employees engaged in each pro-
cess or operation who may be exposed to AN and an es-
timate of the frequency and degree of exposure that
occurs; and

(iv) A brief description of the employer's safety and
health program as it relates to limitation of employee
exposure to AN. Whenever there has been a significant
change in the information required by this subsection,
the employer shall promptly amend such information
previously provided to the director.

(b) Emergencies and remedial action. Emergencies,
and the facts obtainable at that time, shall be reported
within 24 hours of the initial occurrence to the director.
Upon request of the director, the employer shall submit
additional information in writing relevant to the nature
and extent of employee exposures and measures taken to
prevent future emergencies of a similar nature.

(5) Exposure monitoring.

(a) General. (i) Determinations of airborne exposure
levels shall be made from air samples that are represen-
tative of each employee's exposure to AN over an eight—
hour period.

(ii) For the purposes of this section, employee expo-
sure is that which would occur if the employee were not
using a respirator.

(b) Initial monitoring. Each employer who has a place
of employment in which AN is present shall monitor
each such workplace and work operation to accurately
determine the airborne concentrations of AN to which
employees may be exposed. Such monitoring may be
done on a representative basis, provided that the em-
ployer can demonstrate that the determinations are rep-
resentative of employee exposures.

(c) Frequency. (i) If the monitoring required by this
section reveals employee exposure to be below the action
level, the employer may discontinue monitoring for that
employee.

(ii) If the monitoring required by this section reveals
employee exposure to be at or above the action level but
below the permissible exposure limits, the employer shall
repeat such monitoring for each such employee at least
quarterly.

(iii) If the monitoring required by this section reveals
employee exposure to be in excess of the permissible ex-
posure limits, the employer shall repeat these determi-
nations for each such employee at least monthly. The
employer shall continue these monthly measurements
until at least two consecutive measurements, taken at
least seven days apart, are below the permissible expo-
sure limits, and thereafter the employer shall monitor at
least quarterly.

(d) Additional monitoring. Whenever there has been a
production, process, control or personnel change which
may result in new or additional exposure to AN, or
whenever the employer has any other reason to suspect a
change which may result in new or additional exposures
to AN, additional monitoring which complies with this
subsection shall be conducted.

(¢) Employee notification. (i) Within five working
days after the receipt of monitoring results, the employer
shall notify each employee in writing of the results
which represent that employee's exposure.
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(it) Whenever the results indicate that the representa-
tive employee exposure exceeds the permissible exposure
limits, the employer shall include in the written notice a
statement that the permissible exposure limits were ex-
ceeded and a description of the corrective action being
taken to reduce exposure to or below the permissible ex-
posure limits.

(f) Accuracy of measurement. The method of meas-
urement of employee exposures shall be accurate, to a
confidence level of 95 percent, to within plus or minus 25
percent for concentrations of AN at or above the per-
missible exposure limits, and plus or minus 35 percent
for concentrations of AN between the action level and
the permissible exposure limits.

(g) Weekly survey of operations involving liquid AN.
In addition to monitoring of employee exposures to AN
as otherwise required by this subsection, the employer
shall survey areas of operations involving liquid AN at
least weekly to detect points where AN liquid or vapor
are being released into the workplace. The survey shall
employ an infra-red gas analyzer calibrated for AN, a
multipoint gas chromatographic monitor, or comparable
system for detection of AN. A listing of levels detected
and areas of AN release, as determined from the survey,
shall be posted prominently in the workplace, and shall
remain posted until the next survey is completed.

(6) Regulated areas.

(a) The employer shall establish regulated areas
where AN concentrations are in excess of the permissi-
ble exposure limits.

(b) Regulated areas shall be demarcated and segre-
gated from the rest of the workplace, in any manner that
minimizes the number of persons who will be exposed to
AN.

(c) Access to regulated areas shall be limited to auth-
orized persons or to persons otherwise authorized by the
act or regulations issued pursuant thereto.

(d) The employer shall assure that in the regulated
area, food or beverages are not present or consumed,
smoking products are not present or used, and cosmetics
are not applied, (except that these activities may be
conducted in the lunchrooms, change rooms and showers
required under subsections (13)(a)-(13)(c) of this
section.

(7) Methods of compliance.

(a) Engineering and work practice controls. (i) The
employer shall institute engineering or work practice
controls to reduce and maintain employee exposures to
AN, to or below the permissible exposure limits, except
to the extent that the employer establishes that such
controls are not feasible.

(i1)) Wherever the engineering and work practice con-
trols which can be instituted are not sufficient to reduce
employee exposures to or below the permissible exposure
limits, the employer shall nonetheless use them to reduce
exposures to the lowest levels achievable by these con-
trols and shall supplement them by the use of respiratory
protection which complies with the requirements of sub-
section (8) of this section.

(b) Compliance program. (i) The employer shall es-
tablish and implement a written program to reduce em-
ployee exposures to or below the permissible exposure
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limits solely by means of engineering and work practice
controls, as required by subsection {7)(a) of this section.

(ii) Written plans for these compliance programs shall
include at least the following:

(A) A description of each operation or process result-
ing in employee exposure to AN above the permissible
exposure limits;

(B) Engineering plans and other studies used to de-
termine the controls for each process;

(C) A report of the technology considered in meeting
the permissible exposure limits;

(D) A detailed schedule for the implementation of
engineering or work practice controls; and

(E) Other relevant information.

(i) Written plans for such a program shall be sub-
mitted upon request to the director, and shall be avail-
able at the worksite for examination and copying by the
director, or any affected employee or representative.

(iv) The plans required by this subsection shall be re-
vised and updated at least every six months to reflect the
current status of the program.

(8) Respiratory protection.

(a) General. The employer shall assure that respira-
tors are used where required pursuant to this section to
reduce employee exposure to within the permissible ex-
posure limits and in emergencies. Compliance with the
permissible exposure limits may not be achieved by the
use of respirators except:

(i) During the time period necessary to install or im-
plement feasible engineering and work practice controls;
or

(ii) In work operations such as maintenance and re-
pair activities in which the employer establishes that en-
gineering and work practice controls are not feasible; or

(iii) In work situations where feasible engineering and
work practice controls are not yet sufficient to reduce
exposure to or below the permissible exposure limits; or

(iv) In emergencies.

(b) Respirator selection. (i) Where respiratory protec-
tion is required under this section, the employer shall
select and provide at no cost to the employee, the appro-
priate type of respirator from Table | and shall assure
that the employee wears the respirator provided.

TABLE 1

RESPIRATORY PROTECTION FOR ACRYLONITRILE (AN)

Concentration of AN or

Condition of Use Respirator Type

(a) Less than or equal to ((48))
25 x permissible exposure limits.

((H—Any—chemtcat—cartridge—res-
or

€2))) Any type C supplied air res-
pirator ((with-haif=mask)).

(b) Less than or equal to ((58))
100 x permissible exposure lim-

its. (1) ((Amy-orgamicvaporgas-mask;
or

€2))) Any supplied air respirator
with full facepiece; or
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Concentration of AN or

Condition of Use Respirator Type

() (2) Any self—contained
breathing apparatus
with full facepiece.

(c) Less than or equal to
((2:068)) 250 x permissible
exposure limits. (1) Supplied air respirator in posi-
tive pressure mode with full
facepiece, helmet, hood, or

suit.
(d) ((Fess—tham—or—equat—to
168;800)) Greater than 250 x
permissible exposure limits. (1) Supplied air respirator ((amd

)) with
full facepiece ((im—positive
pressure)) and an_auxiliary
self—contained air supply, op-
erated in pressure demand
mode; or

(2) Open circuit self-contained
breathing apparatus with full
facepiece in positive pressure
mode.

(e) Emergency entry into un-
known concentration ((of))
or firefighting. (1) Any self—contained breathing
apparatus with full facepiece
in positive pressure mode.

(1) Any .organic vapor gas mask;
or”

(2) Any self—contained breathing

((
faceptece)).

(ii) The employer shall select respirators from those
approved for use with AN by the National Institute for
Occupational Safety and Health under the provisions of
WAC 296-62-071.

(c) Respirator program. (i) The employer shall insti-
tute a respiratory protection program in accordance with
WAC 296-62-071.

(ii) ((Where—airpurifying-respirators—tchemicatcar=

(f) Escape.

€v))) Employees who wear respirators shall be al-
lowed to wash their faces and respirator facepieces to
prevent potential skin irritation associated with respira-
tor use.

(9) Emergency situations.

(a) Written plans. (i) A written plan for emergency
situations shall be developed for each workplace where
AN is present. Appropriate portions of the plan shall be
implemented in the event of an emergency.

(ii) The plan shall specifically provide that employees
engaged in correcting emergency conditions shall be
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equipped as required in subsection (8) of this section
until the emergency is abated.

(b) Alerting employees. (i) Alarms. Where there is
the possibility of employee exposure to AN in excess of
the ceiling limit due to the occurrence of an emergency,
a general alarm shall be installed and maintained to
promptly alert employees of such occurrences.

(ii) Evacuation. Employees not engaged in correcting
the emergency shall be restricted from the area and shall
not be permitted to return until the emergency is abated.

(10) Protective clothing and equipment.

(a) Provision and use. Where eye or skin contact with
liquid AN or PAN may occur, the employer shall pro-
vide at no cost to the employee, and assure that employ-
ees wear, appropriate protective clothing or other
equipment in accordance with WAC 296-24-07501 and
296-24-07801 to protect any area of the body which
may come in contact with liquid AN or PAN.

(b) Cleaning and replacement. (i) The employer shall
clean, launder, maintain, or replace protective clothing
and equipment required by this subsection, as needed to
maintain their effectiveness. In addition, the employer
shall provide clean protective clothing and equipment at
least weekly to each affected employee.

(ii) The employer shall assure that the employee re-
moves all protective clothing and equipment at the com-
pletion of a work shift and that an employee whose
protective clothing becomes wet with liquid AN or PAN
removes that clothing promptly to avoid skin contact
with the liquid AN or PAN. Protective clothing shall be
removed only in change rooms as required by subsection
(14)(a) of this section.

(iii) The employer shall assure that AN— or PAN-
contaminated protective clothing and equipment is
placed and stored in closable containers which prevent
dispersion of the AN or PAN outside the container.

(iv) The employer shall assure that no employee re-
moves AN— or PAN—contaminated protective equipment
or clothing from the change room, except for those em-
ployees authorized to do so for the purpose of launder-
ing, maintenance, or disposal.

(v) The employer shall inform any person who laun-
ders or cleans AN-—or PAN-contaminated protective
clothing or equipment of the potentially harmful effects
of exposure to AN.

(vi) The employer shall assure that containers of con-
taminated protective clothing and equipment which are
to be removed from the workplace for any reason are la-
beled in accordance with subsection (16)(c)(ii) of this
section, and that such labels remain affixed when such
containers leave the employer's workplace.

(11) Housekeeping.

(a) Surfaces. (i) All surfaces shall be maintained free
of accumulations of liquid AN and of PAN.

(ii) Dry sweeping and the use of compressed air for
the cleaning of floors and other surfaces where liquid
AN and PAN are found is prohibited.

(iii) Where vacuuming methods are selected, either
portable units or a permanent system may be used.

(A) If a portable unit is selected, the exhaust shall be
attached to the general workplace exhaust ventilation
system or collected within the vacuum unit, equipped
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with high efficiency filters or other appropriate means of
contaminant removal, so that AN is not reintroduced
into the workplace air; and

(B) Portable vacuum units used to collect AN may
not be used for other cleaning purposes and shall be la-
beled as prescribed by subsection (16)(c)(ii) of this
section.

(iv) Cleaning of floors and other contaminated surfac-
es may not be performed by washing down with a hose,
unless a fine spray has first been laid down.

(b) Liquids. Where AN is present in a liquid form, or
as a resultant vapor, all containers or vessels containing
AN shall be enclosed to the maximum extent feasible
and tightly covered when not in use, with adequate pro-
vision made to avoid any resulting potential explosion
hazard.

(12) Waste disposal. AN and PAN waste, scrap, de-
bris, bags, containers or equipment, shall be disposed of
in sealed bags or other closed containers which prevent
dispersion of AN outside the container, and labeled as
prescribed in subsection (16)(c)(ii) of this section.

(13) Hygiene facilities and practices. Where employ-
ees are exposed to airborne concentrations of AN above
the permissible exposure limits, or where employees are
required to wear protective clothing or equipment pur-
suant to subsection (11) of this section, or where other-
wise found to be appropriate, the facilities required by
WAC 296-24-12009 shall be provided by the employer
for the use of those employees, and the employer shall
assure that the employees use the facilities provided. In
addition, the following facilities or requirements are
mandated.

(a) Change rooms. The employer shall provide clean
change rooms in accordance with WAC 296--24-12011.

(b) Showers. (i) The employer shall provide shower
facilities in accordance with WAC 296-24-12009(3).

(ii) In addition, the employer shall also assure that
employees exposed to liquid AN and PAN shower at the
end of the work shift.

(c) Lunchrooms. (i) Whenever food or beverages are
consumed in the workplace, the employer shall provide
lunchroom facilities which have a temperature con-
trolled, positive pressure, filtered air supply, and which
are readily accessible to employees exposed to AN above
the permissible exposure limits.

(ii) In addition, the employer shall also assure that
employees exposed to AN above the permissible expo-
sure limits wash their hands and face prior to eating.

(14) Medical surveillance.

(a) General. (i) The employer shall institute a pro-
gram of medical surveillance for each employee who is
or will be exposed to AN above the action level. The
employer shall provide each such employee with an op-
portunity for medical examinations and tests in accord-
ance with this subsection.

(ii) The employer shall assure that all medical exami-
nations and procedures are performed by or under the
supervision of a licensed physician, and shall be provided
without cost to the employee.

(b) Initial examinations. At the time of initial assign-
ment, or upon institution of the medical surveillance
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program, the employer shall provide each affected em-
ployee an opportunity for a medical examination, in-
cluding at least the following elements:

(i) A work history and medical history with special
attention to skin, respiratory, and gastrointestinal sys-
tems, and those non-specific symptoms, such as head-
ache, nausea, vomiting, dizziness, weakness, or other
central nervous system dysfunctions that may be associ-
ated with acute or chronic exposure to AN.

(ii) A physical examination giving particular attention
to central nervous system, gastrointestinal system, respi-
ratory system, skin and thyroid.

(iii) A 14" x 17" posteroanterior chest x-ray.

(iv) Further tests of the intestinal tract, including
fecal occult blood and proctosigmoidoscopy, on all
workers 40 years of age or older, and to any other af-
fected employees for whom, in the opinion of the physi-
cian, such testing would be appropriate.

(c) Periodic examinations. (i) The employer shall pro-
vide examinations specified in this subsection at least
annually for all employees specified in subsection (14)(a)
of this section.

(if) If an employee has not had the examinations pre-
scribed in subsection (14)(b) of this section within six
months of termination of employment, the employer
shall make such examination available to the employee
upon such termination.

(d) Additional examinations. If the employee for any
reason develops signs or symptoms commonly associated
with exposure to AN, the employer shall provide appro-
priate examination and emergency medical treatment.

(e) Information provided to the physician. The em-
ployer shall provide the following information to the ex-
amining physician:

(i) A copy of this standard and its appendices;

(ii) A description of the affected employee's duties as
they relate to the employee's exposure;

(iii) The employee's representative exposure level;

(iv) The employee's anticipated or estimated exposure
level (for preplacement examinations or in cases of ex-
posure due to an emergency);

(v) A description of any personal protective equipment
used or to be used; and

(vi) Information from previous medical examinations
of the affected employee, which is not otherwise avail-
able to the examining physician.

(f) Physician’s written opinion. (i) The employer shall
obtain a written opinion from the examining physician
which shall include:

(A) The results of the medical tests performed;

(B) The physician's opinion as to whether the em-
ployee has any detected medical condition which would
place the employee at an increased risk of material im-
pairment of the employee's health from exposure to AN;

(C) Any recommended limitations upon the employ-
ec's exposure to AN or upon the use of protective cloth-
ing and equipment such as respirators; and

(D) A statement that the employee has been informed
by the physician of the results of the medical examina-
tion and any medical conditions which require further
examination or treatment.
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(ii) The employer shall instruct the physician not to
reveal in the written opinion specific findings or diagno-
ses unrelated to occupational exposure to AN.

(iii) The employer shall provide a copy of the written
opinion to the affected employee.

(15) Employee information and training.

(a) Training program. (i) The employer shall institute
a training program for all employees where there is oc-
cupational exposure to AN and shall assure their partic-
ipation in the training program.

(ii) The training program shall be provided at the
time of initial assignment, or upon institution of the
training program, and at least annually thereafter, and
the employer shall assure that each employee is in-
formed of the following:

(A) The information contained in Appendices A, B
and C*";

(B) The quantity, location, manner of use, release or
storage of AN and the specific nature of operations
which could result in exposure to AN, as well as any
necessary protective steps;

(C) The purpose, proper use, and limitations of
respirators;

(D) The purpose and a description of the medical
surveillance program required by subsection (14) of this
section;

(E) The emergency procedures developed, as required
by subsection (9) of this section; and

(F) The engineering and work practice controls, their
function and the employee's relationship thereto; and

(G) A review of .this standard.

(b) Access to training materials. (i) The employer
shall make a copy of this standard and its appendices
readily available to all affected employees.

(ii) The employer shall provide, upon request, all ma-
terials relating to the employee information and training
program to the director.

(16) Signs and labels.

(a) General. (i) The employer may use labels or signs
required by other statutes, regulations, or ordinances in
addition to, or in combination with, signs and labels re-
quired by this subsection.

(ii) The employer shall assure that no statement ap-
pears on or near any sign or label, required by this sub-
section, which contradicts or detracts from such effects
of the required sign or label.

(b) Signs. (i) The employer shall post signs to clearly
indicate all workplaces where AN concentrations exceed
the permissible exposure limits. The signs shall bear the
following legend:

DANGER
ACRYLONITRILE (AN)
CANCER HAZARD
AUTHORIZED PERSONNEL ONLY
RESPIRATORS REQUIRED

(i) The employer shall assure that signs required by
this subsection are illuminated and cleaned as necessary
so that the legend is readily visible.

(c) Labels. (i) The employer shall assure that precau-
tionary labels are affixed to all containers of AN, and to
containers of PAN and products fabricated from PAN,
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except for those materials for which objective data is
provided as to the conditions specified in subsection
(1)(b) of this section. The employer shall assure that the
labels remain affixed when the AN or PAN are sold,
distributed or otherwise leave the employer's workplace.
(ii) The employer shall assure that the precautionary
labels required by this subsection are readily visible and
legible. The labels shall bear the following legend:

DANGER
CONTAINS ACRYLONITRILE (AN)
CANCER HAZARD

(17) Recordkeeping.

(a) Objective data for exempted operations. (i) Where
the processing, use, and handling of products fabricated
from PAN are exempted pursuant to subsection (1)(b)
of this section, the employer shall establish and maintain
an accurate record of objective data reasonably relied
upon in support of the exemption.

(i) This record shall include the
information:

(A) The relevant condition in subsection (1)(b) upon
which exemption is based;

(B) The source of the objective data;

(C) The results of testing and analysis of the material
being processed;

(D) A description of the operation exempted; and

(E) Other data relevant to the operations, materials,
and processing covered by the exemption.

(iii) The employer shall maintain this record for the
duration of the employer's reliance upon such objective
data.

(b) Exposure monitoring. (i) The employer shall es-
tablish and maintain an accurate record of all monitor-
ing required by subsection (5) of this section.

(i1) This record shall include:

(A) The dates, number, duration, and results of each
of the samples taken, including a description of the
sampling procedure used to determine representative
employee exposure;

(B) A description of the sampling and analytical
methods used;

(C) Type of respiratory protective devices worn, if
any; and

(D) Name, social security number and job classifica-
tion of the employee monitored and of all other employ-
ees whose exposure the measurement is intended to
represent.

(iii) The employer shall maintain this record for at
least 40 years or the duration of employment plus 20
years, whichever is longer.

(c) Medical surveillance. (i) The employer shall es-
tablish and maintain an accurate record for each em-
ployee subject to medical surveillance as required by
subsection (14) of this section.

(ii) This record shall include:

(A) A copy of the physicians' written opinions;

(B) Any employee medical complaints related to ex-
posure to AN;

(C) A copy of the information provided to the physi-
cian as required by subsection (14)(f) of this section;
and

following
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(D) A copy of the employee's work history.

(iii) The employer shall assure that this record be
maintained for at least forty years or for the duration of
employment plus twenty years, whichever is longer.

(d) Availability. (i) The employer shall assure that all
records required to be maintained by this section be
made available upon request to the director for exami-
nation and copying.

(ii) Records required by subdivisions (a) through (c)
of this subsection shall be provided upon request to em-
ployees, designated representatives, and the assistant di-
rector in accordance with WAC 296-62-05201 through
296-62-05209 and 296-62-05213 through 296-62-
05217. Records required by subdivision (a) of this sec-
tion shall be provided in the same manner as exposure
monitoring records.

(iii) The employer shall assure that employee medical
records required to be maintained by this section, be
made available, upon request, for examination and
copying, to the affected employee or former employee, or
to a physician designated by the affected employee,
former employee, or designated representative.

(e) Transfer of records. (i) Whenever the employer
ceases to do business, the successor employer shall re-
ceive and retain all records required to be maintained by
this section.

(i1)) Whenever the employer ceases to do business and
there is no successor employer to receive and retain the
records for the prescribed period, these records shall be
transmitted to the director.

(iii) At the expiration of the retention period for the
records required to be maintained pursuant to this sec-
tion, the employer shall transmit these records to the
director.

(iv) The employer shall also comply with any addi-
tional requirements involving transfer of records set
forth in WAC 296-62-05215.

(18) Observation of monitoring.

(a) Employee observation. The employer shall provide
affected employees, or their designated representatives,
an opportunity to observe any monitoring of employee
exposure to AN conducted pursuant to subsection (5) of
this section.

(b) Observation procedures. (i) Whenever observation
of the monitoring of employee exposure to AN requires
entry into an area where the use of protective clothing or
equipment is required, the employer shall provide the
observer with personal protective clothing or equipment
required to be worn by employees working in the area,
assure the use of such clothing and equipment, and re-
quire the observer to comply with all other applicable
safety and health procedures.

(ii) Without interfering with the monitoring, observers
shall be entitled:

(A) To receive an explanation of the measurement
procedures;

(B) To observe all steps related to the measurement of
airborne concentrations of AN performed at the place of
exposure; and

(C) To record the results obtained.

(19) Effective date. This standard will become effec-
tive 30 days after it is filed with the code reviser.
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+ Appendices printed in addition to this section, and in-
formation contained therein is not intended, by itself,
to create any additional obligations not otherwise im-
posed or to detract from any existing obligations. Ap-
pendices are available from:

The Technical Services Section
, Division of Industrial Safety and Health
/ P.O. Box 207

Z Olympia, WA 98504

AMENDATORY SECTION (Amending Order 81-21,

filed 8/27/81)
MAC 296-62-07345 1,2-DIBROMO-3-CHLO-

OPROPANE. (1) Scope and application. This section
applies to all occupational exposures to 1,2—dibromo—3-
chloropropane (DBCP), Chemical Abstracts Service
Registry Number 96-12-8, except that this section does
not apply to exposure to DBCP which results solely from
the application and use of DBCP as a pesticide.

(2) Definitions applicable to this section:

(a) "Authorized person" — any person specifically
authorized by the employer and whose duties require the
person to be present in areas where DBCP is present;
and any person entering this area as a designated repre-
sentative of employees exercising an opportunity to ob-
serve employee exposure monitoring.

(b) "DBCP" - 1,2-dibromo—3-chloropropane.

(c) "Director” — the director of labor and industries,
or his authorized representative.

(3) Permissible exposure limits.

(a) Inhalation. (i) Time-weighted average limit
(TWA). The employer shall assure that no employee is
exposed to an airborne concentration in excess of 1 part
DBCP per billion part of air (ppb) as an eight—hour
time-weighted average.

(ii) Ceiling limit. The employer shall assure that no
employee is exposed to an airborne concentration in ex-
cess of ((50)) 5 parts DBCP per billion parts of air
(ppb) as averaged over any 15 minutes during the work-
ing day.

(b) Dermal and eye exposure. The employer shall as-
sure that no employee is exposed to eye or skin contact
with DBCP.

(4) Notification of use. Within ten days of the effec-
tive date of this section or within ten days following the
introduction of DBCP into the workplace, every employ-
er who has a workplace where DBCP is present shall re-
port the following information to the director for each
such workplace:

(a) The address and location of each workplace in
which DBCP is present;

(b) A brief description of each process or operation
which may result in employee exposure to DBCP;

(c) The number of employees engaged in each process
or operation who may be exposed to DBCP and an esti-
mate of the frequency and degree of exposure that
occurs;

(d) A brief description of the employer's safety and
health program as it relates to limitation of employee
exposure to DBCP.

(5) Exposure monitoring.

(206) 7536381
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(a) General. Determinations of airborne exposure lev-
els shall be made from air samples that are representa-
tive of each employee's exposure to DBCP over an
eight—hour period. (For the purposes of this section, em-
ployee exposure is that exposure which would occur if
the employee were not using a respirator.)

(b) Initial. Each employer who has a place of em-
ployment in which DBCP is present shall monitor, with-
in thirty days of the effective date of this section, each
workplace and work operation to accurately determine
the airborne concentrations of DBCP to which employ-
ees may be exposed.

(c) Frequency. (i) If the monitoring required by this
section reveals employee exposures to be below the per-
missible exposure limits, the employer shall repeat these
determinations at least quarterly.

(ii) If the monitoring required by this section reveals
employee exposure to be in excess of the permissible ex-
posure limits, the employer shall repeat these determi-
nations for each such employee at least monthly. The
employer shall continue these monthly determinations
until at least two consecutive measurements, taken at
least seven days apart, are below the permissible expo-
sure limit, thereafter the employer shall monitor at least
quarterly.

(d) Additional. Whenever there has been a production
process, control or personnel change which may result in
any new or additional exposure to DBCP, or whenever
the employer has any other reason to suspect a change
which may result in new or additional exposure to
DBCP, additional monitoring which complies with sub-
section (5) shall be conducted.

(e) Employee notification. (i) Within five working
days after the receipt of monitoring results, the employer
shall notify each employee in writing of results which
represent the employee's exposure.

(ii) Whenever the results indicate that employee ex-
posure exceeds the permissible exposure limit, the em-
ployer shall include in the written notice a statement
that the permissible exposure limit was exceeded and a
description of the corrective action being taken to reduce
exposure to or below the permissible exposure limits.

(f) Accuracy of measurement. The method of meas-
urement shall be accurate, to a confidence level of 95
percent, to within plus or minus 25 percent for concen-
trations of DBCP at or above the permissible exposure
limits.

(6) Methods of compliance. The employer shall con-
trol employee exposures to airborne concentrations of
DBCP to within the permissible exposure limit, and shall
protect against employee exposure to eye or skin contact
with DBCP by engineering controls, work practices and
personal protective equipment.

(a) Engineering controls. The employer shall develop
and implement, as soon as possible, feasible engineering
controls to reduce the airborne concentrations of DBCP
to within the permissible exposure limits.

(b) Work practices. The employer shall examine each
work area in which DBCP is present and shall institute,
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as soon as possible, work practices to reduce employee
exposure to DBCP. The work practices shall be de-
scribed in writing and shall include, among other things,
the following mandatory work practices:

(i) Limiting access to work areas where DBCP is
present to authorized personnel only;

(ii) Prohibiting smoking and the consumption of food
and beverages in work areas where DBCP is present;
and

(iii) Establishing good maintenance and housekeeping
practices including the prompt cleanup of spills, repair
of leaks, and the practices required in subsection (9) of
this section.

(c) Respiratory protection. Where engineering and
work practice controls are not sufficient to reduce em-
ployee exposures to airborne concentrations of DBCP to
within the permissible exposure limits, the employer
shall provide at no cost to the employee, and assure that
employees wear respirators in accordance with subsec-
tion (7) of this section.

(d) Engineering and work practice control plan. (i)
Within ninety days of the effective date of this section,
the employer shall develop a written plan describing
proposed means to reduce employee exposures to DBCP
to the lowest feasible level solely by means of engineer-
ing and work practice controls.

(ii) Written plans required under subsection (6)(d)
shall be submitted upon request to the director, and shall
be available at the worksite for examination and copying
by the director, and any affected employee or designated
representative of employees.

(7) Respirators.

(a) Required use. The employer shall assure that res-
pirators are used where required under this section to
reduce employee exposure to within the permissible ex-
posure limits, and in emergencies.

(b) Respirator selection. (i) Where respirators are
used to reduce employee exposures to within the permis-
sible exposure limit and in emergencies, the employer
shall select and provide, at no cost to the employee, the
appropriate respirator from Table I and shall assure that
the employee wears the respirator provided.

(ii) The employer shall select respirators from among
those approved by the National Institute for Occupa-
tional Safety and Health (NIOSH) under the provisions
of WAC 296-62-071.

TABLE 1
RESPIRATORY PROTECTION FOR DBCP
RESPIRATORY PROTECTION
Concentration not greater than:

((169)) 25 ppb:
(« fremicat 4 . "
pesticide-cartridge(s))).
Any supplied—air respirator.
Any self-contained ((cartridge)) breathing
apparatus.
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ooy jopp:
((A—chemicat—cartridge—respirator—with—ful
: : ’ id idgets)-
canister:)) .
Any supplied—air respirator with full face-
piece, helmet or hood.

Any self—contained breathing apparatus
with full facepiece.

((5:866)) 250 ppb:
A Type C supplied-air respirator operated
in pressure—~demand or other positive pres-
sure or continuous flow mode.

((26;660)) 500 ppb:
A Type C supplied —air respirator with full
facepiece operated in pressure—demand ((or
)) mode((;-or)) with

other—positivepressure
full facepiece((; hood-or—thetmet-operated-in
continuous—flowmode)).

Greater than ((26;608)) 500 ppb or entry ((and-escape
from)) into unknown concentrations:

A combination respirator which includes a
Type C supplied—air respirator with full
facepiece operated in pressure—dcmand ((er
)
mode and an auxiliary self—contained
breathing apparatus ((operated-im—pressure=
demand-orpositivepressure-mode) ).

A self—contained breathmg apparatus with
full facepiece operated in pressure—demand

((orother—posttivepressure)) mode.
Firefighting:

A self—contained breathing apparatus with
full facepiece operated in pressure~demand

((orother—pousitive pressure)) mode.

(c) Respirator program. (i) The employer shall insti-
tute a respiratory protection program in accordance with
WAC 296-62-071.

(i) ((Whereair=purifyingrespirators—(chemicat—car-
tridgeor—gas—mask)arcused;-theair—purifymg-canister
mF :allt_ndg:(sj Sha].l; be 1:plla:::‘d prior—to tlFl: ::T"a]“.i'f

tit))) Employees who wear respirators shall be al-
lowed to wash their face and respirator facepiece to pre-
vent potential skin irritation associated with respirator
use.

(8) Protective clothing and equipment.

(a) Provision and use. Where eye or skin contact with
liquid or solid DBCP may occur, employers shall provide
at no cost to the employee, and assure that employees
wear impermeable protective clothing and equipment in
accordance with WAC 296-24-07501 and 296-24—
07801 to protect the area of the body which may come
in contact with DBCP.

(b) Cleaning and replacement. (i) The employer shall
clean, launder, maintain, or replace protective clothing
and equipment required by this subsection to maintain
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their effectiveness. In addition, the employer shall pro-
vide clean protective clothing and equipment at least
daily to each affected employee.

(ii) The employer shall assure that the employee re-
moves all protective clothing and equipment at the com-
pletion of a workshift.

(iii) The employer shall assure that DBCP—contami-
nated protective work clothing and equipment is placed
and stored in closed containers which prevent dispersion
of DBCP outside the container.

(iv) The employer shall inform any person who laun-
ders or cleans DBCP—contaminated protective clothing
or equipment of the potentially harmful effects of expo-
sure to DBCP.

(v) The employer shall assure that the containers of
contaminated protective clothing and equipment which
are to be removed from the workplace for any reason are
labeled in accordance with subsection (13)(c) of this
section.

(vi) The employer shall prohibit the removal of DBCP
from protective clothing and equipment by blowing or
shaking.

(9) Housekeeping.

(a) Surfaces. (i) All surfaces shall be maintained free
of accumulations of DBCP.

(ii) Dry sweeping and the use of air for the cleaning
of floors and other surfaces where DBCP dust or liquids
are found is prohibited.

(iii) Where vacuuming methods are selected, either
portable units or a permanent system may be used.

(A) If a portable unit is selected, the exhaust shall be
attached to the general workplace exhaust ventilation
system or collected within the vacuum unit, equipped
with high efficiency filters or other appropriate means of
contaminant removal, so that DBCP is not reintroduced
into the workplace air; and

(B) Portable vacuum units used to collect DBCP may
not be used for other cleaning purposes and shall be la-
beled as prescribed by subsection (13)(c) of this section.

(iv) Cleaning of floors and other contaminated surfac-
es may not be performed by washing down with a hose,
unless a fine spray has first been laid down.

(b) Liquids. Where DBCP is present in a liquid form,
or as a resultant vapor, all containers or vessels contain-
ing DBCP shall be enclosed to the maximum extent fea-
sible and tightly covered when not in use.

(c) Waste disposal. DBCP waste, scrap, debris, bags,
containers or equipment, shall be disposed in sealed bags
or other closed containers which prevent dispersion of
DBCP outside the container.

(10) Hygiene facilities and practices. Hygiene facili-
ties shall be provided and practices implemented in ac-
cordance with the requirements of WAC 296-24—12009.

(11) Medical surveillance.

(a) General. The employer shall institute a program
of medical surveillance for each employee who is or will
be exposed, without regard to the use of respirators, to
DBCP. The employer shall provide each such employee
with an opportunity for medical examinations and tests
in accordance with this subsection. All medical exami-
nations and procedures shall be performed by or under
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the supervision of a licensed physician, and shall be pro-
vided without cost to the employee.

(b) Frequency and content. Within 30 days of the ef-
fective date of this section or time of initial assignment,
and whenever exposure to DBCP, the employer shall
provide a medical examination including at least the
following:

(i) A complete medical and occupational history with
emphasis on reproductive history.

(ii) A complete physical examination with emphasis
on the genito-urinary tract, testicle size, and body
habitus including the following tests:

(A) Sperm count;

(B) Complete urinalysis (U/A);

(C) Complete blood count; and

(D) Thyroid profile.

(iii) A serum specimen shall be obtained and the fol-
lowing determinations made:

(A) Serum multiphasic analysis (SMA 12);

(B) Serum testosterone;

(C) Serum follicle stimulating hormone (FSH);

(D) Serum luteinizing hormone (LH).

(c) Information provided to the physician. The em-
ployer shall provide the following information to the ex-
amining physician:

(i) A copy of this standard and its appendices;

(ii) A description of the affected employee's duties as
they relate to the employee's exposure;

(iii) The level of DBCP to which the employee is ex-
posed; and

(iv) A description of any personal protective equip-
ment used or to be used.

(d) Physician's written opinion. (i) The employer shall
obtain a written opinion from the examining physician
which shall include:

(A) The results of the medical tests performed;

(B) The physician's opinion as to whether the em-
ployee has any detected medical condition which would
place the employee at an increased risk of material im-
pairment of health from exposure to DBCP;

(C) Any recommended limitations upon the employ-
ce's exposure to DBCP or upon the use of protective
clothing and equipment such as respirators; and

(D) A statement that the employee was informed by
the physician of the results of the medical examination,
and any medical conditions which require further exam-
ination or treatment.

(ii) The employer shall instruct the physician not to
reveal in the written opinion specific findings or diagno-
ses unrelated to occupational exposure to DBCP.

(iii) The employer shall provide a copy of the written
opinion to the affected employee.

(12) Employee information and training.

(a) Training program. (i) Within thirty days of the
effective date of this standard, the employer shall insti-
tute a training program for all employees who may be
exposed to DBCP and shall assure their participation in
such training program.

(ii) The employer shall assure that each employee is
informed of the following:

(A) The information contained in Appendices A, B
and C*;
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(B) The quantity, location, manner of use, release or
storage of DBCP and the specific nature of operations
which could result in exposure to DBCP as well as any
necessary protective steps;

(C) The purpose, proper use, and limitations of
respirators;

(D) The purpose and description of the medical sur-
veillance program required by subsection (11) of this
section; and

(E) A review of this standard.

(b) Access to training materials. (i) The employer
shall make a copy of this standard and its appendices
readily available to all affected employees.

(ii) The employer shall provide, upon request, all ma-
terials relating to the employee information and training
program to the director.

(13) Signs and labels.

(a) General. (i) The employer may use labels or signs
required by other statutes, regulations, or ordinances in
addition to or in combination with, signs and labels re-
quired by this subsection.

(ii) The employer shall assure that no statement ap-
pears on or near any sign or label required by this sub-
section which contradicts or detracts from the required
sign or label.

(b) Signs. (i) The employer shall post signs to clearly
indicate all work areas where DBCP may be present.
These signs shall bear the legend:

DANGER

1,2-Dibromo—3—chloropropane

(Insert appropriate trade or common names)
CANCER HAZARD
AUTHORIZED PERSONNEL ONLY

(ii)) Where airborne concentrations of DBCP exceed
the permissible exposure limits, the signs shall bear the
additional legend:

RESPIRATOR REQUIRED

(c) Labels. (i) The employer shall assure that precau-
tionary labels are affixed to all containers of DBCP and
of products containing DBCP, and that the labels re-
main affixed when the DBCP or products containing
DBCP are sold, distributed, or otherwise leave the em-
ployer's workplace. Where DBCP or products containing
DBCP are sold, distributed or otherwise leave the em-
ployer's workplace bearing appropriate labels required
by EPA under the regulations in 40 CFR Part 162, the
labels required by this subsection need not be affixed.

(ii) The employer shall assure that the precautionary
labels required by this subsection are readily visible and
legible. The labels shall bear the following legend:

DANGER
1,2-Dibromo—3—chloropropane
CANCER HAZARD

(14) Recordkeeping.
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(a) Exposure monitoring. (i) The employer shall es-
tablish and maintain an accurate record of all monitor-
ing required by subsection (5) of this section.

(ii) This record shall include:

(A) The dates, number, duration and results of each
of the samples taken, including a description of the
sampling procedure used to determine representative
employee exposure;

(B) A description of the sampling and analytical
methods used;

(C) Type of respiratory worn, if any; and

(D) Name, social security number, and job classifica-
tion of the employee monitored and of all other employ-
ees whose exposure the measurement is intended to
represent.

(iii) The employer shall maintain this record for the
effective period of this standard.

(b) Medical surveillance. (i) The employer shall es-
tablish and maintain an accurate record for each em-
ployee subject to medical surveillance required by
subsection (11) of this section.

(ii) This record shall include:

(A) A copy of the physician's written opinion.

(B) Any employee medical complaints related to ex-
posure to DBCP;

(C) A copy of the information provided the physician
as required by subsection (11)(c) of this section; and

(D) A copy of the employee's work history.

(iii) The employer shall assure that this record be
maintained for the effective period of this standard.

(c) Availability. (i) The employer shall assure that all
records required to be maintained by this section be
made available upon request to the director for exami-
nation and copying.

(ii)) Employee exposure monitoring records and em-
ployee medical records required by this subsection shall
be provided upon request to employees'-designated rep-
resentatives and the assistant director in accordance with
WAC 296-62-05201 through 296-62-05209; and 296—
62-05213 through 296-62-05217.

(d) Transfer of records. (i) If the employer ceases to
do business, the successor employer shall receive and re-
tain all records required to be maintained by this section
for the prescribed period.

(ii) If the employer ceases to do business and there is
no successor employer to receive and retain the records
for the prescribed period, the employer shall transmit
these records by mail to the director.

(iii) At the expiration of the retention period for the
records required to be maintained under this section, the
employer shall transmit these records by mail to the
director.

(iv) The employer shall also comply with any addi-
tional requirements involving transfer of records set
forth in WAC 296-62-05215.

(15) Observation of monitoring.

(a) Employec observation. The employer shall provide
affected employees, or their designated representatives,
an opportunity to observe any monitoring of employee
exposure to DBCP conducted under subsection (5) of
this section.
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(b) Observation procedures. (i) Whenever observation
of the measuring or monitoring of employee exposure to
DBCP requires entry into an area where the use of pro-
tective clothing or equipment is required, the employer
shall provide the observer with personal protective cloth-
ing or equipment required to be worn by employees
working in the area, assure the use of such clothing and
equipment, and require the observer to comply with all
other applicable safety and health procedures.

(ii) Without interfering with the monitoring or meas-
urement, observers shall be entitled to:

(A) Receive an explanation of the measurement
procedures;

(B) Observe all steps related to the measurement of
airborne concentrations of DBCP performed at the place
of exposure; and

(C) Record the results obtained.

(16) Effective date. This standard will become effec-
tive 30 days after it is filed with the code reviser.

(D Appendices printed in addition to this section, and in-
formation contained therein is not intended, by itself,
to create any additional obligations not otherwise im-

posed or to detract from any existing obligations. Ap-
pendices are available from:

The Technical Services Section

Division of Industrial Safety and Health
P.O. Box 207

/ Olympia, WA 98504 (206) 753-6381
AMENDATORY SECTION (Amending Order 85-09,
filed 4/19/85)

WAC 296-62-07353 ETHYLENE OXIDE. (1)
Scope and application.

(a) This section applies to all occupational exposures
to ethylene oxide (EtO), Chemical Abstracts Service
Registry No. 75-21-8, except as provided in (b) of this
subsection.

(b) This section does not apply to the processing, use,
or handling of products containing EtO where objective
data are reasonably relied upon that demonstrate that
the product is not capable of releasing EtO in airborne
concentrations at or above the action level under the ex-
pected conditions of processing, use, or handling that
will cause the greatest possible release.

(c) Where products containing EtO are exempted un-
der (b) of this subsection, the employer shall maintain
records of the objective data supporting that exemption
and the basis for the employer's reliance on the data, as
provided in subsection (11)(a) of this section.

(2) Definitions: For the purpose of this section, the
following definitions shall apply:

(a) "Action level" means a concentration of airborne
EtO of 0.5 ppm calculated as an eight-hour time-
weighted average.

(b) "Authorized person” means any person specifically
authorized by the employer whose duties require the
person to enter a regulated area, or any person entering
such an area as a designated representative of employees
for the purpose of exercising the right to observe moni-
toring and measuring procedures under subsection (12)
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of this section, or any other person authorized by chap-
ter 49.17 RCW or regulations issued under chapter 49-
.17 RCW.

(c) "Director" means the director of the department
of labor and industries, or designee.

(d) "Emergency” means any occurrence such as, but
not limited to, equipment failure, rupture of containers,
or failure of control equipment that is likely to or does
result in an unexpected significant release of EtO.

(e) "Employee exposure” means exposure to airborne
EtO which would occur if the employee were not using
respiratory protective equipment.

(f) "Ethylene oxide" or "EtO" means the three-
membered ring organic compound with chemical formu-
la C,H,O.

(3) Permissible exposure limits (PEL). Eight-hour
time—weighted average (TWA). The employer shall en-
sure that no employee is exposed to an airborne concen-
tration of EtO in excess of one part EtO per million
parts of air (1 ppm) as an eight-hour time-weighted av-
erage. (Eight—hour TWA).

(4) Exposure monitoring.

(a) General.

(i) Determinations of employee exposure shall be
made from breathing zone air samples that are repre-
sentative of the eight~hour TWA of each employee.

(ii) Representative eight-hour TWA employee expo-
sure shall be determined on the basis of one or more
samples representing full-shift exposure for each shift
for each job classification in each work area.

(iii) Where the employer can document that exposure
levels are equivalent for similar operations in different
work shifts, the employer need only determine represen-
tative employee exposure for that operation during one
shift.

(b) Initial monitoring.

(i) Each employer who has a workplace or work oper-
ation covered by this standard, except as provided in
subsection (1)(b) or (4)(b)(ii) of this section, shall per-
form initial monitoring to determine accurately the air-
borne concentrations of EtO to which employees may be
exposed.

(ii) Where the employer has monitored after June 15,
1983, and the monitoring satisfies all other requirements
of this section, the employer may rely on such earlier
monitoring results to satisfy the requirements of (b)(i) of
this subsection.

(c) Monitoring frequency (periodic monitoring).

(i) If the monitoring required by (b) of this subsection
reveals employee exposure at or above the action level
but at or below the eight—hour TWA, the employer shall
repeat such monitoring for each such employee at least
every six months.

(i) If the monitoring required by (b)(i) of this sub-
section reveals employee exposure above the eight—hour
TWA, the employer shall repeat such monitoring for
each such employee at least every three months.

(iii) The employer may alter the monitoring schedule
from quarterly to semiannually for any employee for
whom two consecutive measurements taken at least sev-
en days apart indicate that the employee's exposure has
decreased to or below the eight—-hour TWA.
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(d) Termination of monitoring.

(i) If the initial monitoring required by (b)(i) of this
subsection reveals employee exposure to be below the
action level, the employer may discontinue the monitor-
ing for those employees whose exposures are represented
by the initial monitoring.

(ii) If the periodic monitoring required by (c) of this
subsection reveals that employee exposures, as indicated
by at least two consecutive measurements taken at least
seven days apart, are below the action level, the employ-
er may discontinue the monitoring for those employees
whose exposures are represented by such monitoring.

(e) Additional monitoring. Notwithstanding the provi-
sions of (d) of this subsection, the employer shall insti-
tute the exposure monitoring required under (b)(i) and
(c) of this subsection whenever there has been a change
in the production, process, control equipment, personnel
or work practices that may result in new or additional
exposures to EtO or when the employer has any reason
to suspect that a change may result in new or additional
exposures.

(f) Accuracy of monitoring. Monitoring shall be ac-
curate, to a confidence level of ninety-five percent, to
within plus or minus twenty—five percent for airborne
concentrations of EtO at the 1 ppm TWA and to within
plus or minus thirty—five percent for airborne concentra-
tions of EtO at the action level of 0.5 ppm.

(g) Employee notification of monitoring results.

(i) The employer shall, within fifteen working days
after the receipt of the results of any monitoring per-
formed under this standard, notify the affected employee
of these results in writing either individually or by post-
ing of results in an appropriate location that is accessible
to affected employees.

(ii) The written notification required by (g)(i) of this
subsection shall contain the corrective action being taken
by the employer to reduce employee exposure to or be-
low the PEL, wherever monitoring results indicated that
the PEL has been exceeded.

(5) Regulated areas.

(a) The employer shall establish a regulated area
wherever occupational exposures to airborne concentra-
tions of EtO may exceed the TWA.

(b) Access to regulated areas shall be limited to auth-
orized persons.

(¢) Regulated areas-shall be demarcated in any man-
ner that minimizes the number of employees within the
regulated area.

(6) Methods of compliance.

(a) Engineering controls and work practices.

(i) The employer shall institute engineering controls
and work practices to reduce and maintain employee ex-
posure to or below the TWA, except to the extent that
such controls are not feasible.

(ii) Wherever the feasible engineering controls and
work practices that can be instituted are not sufficient to
reduce employee exposure to or below the TWA, the
employer shall use them to reduce employee exposure to
the lowest levels achievable by these controls and shall
supplement them by the use of respiratory protection
that complies with the requirements of subsection (7) of
this section.
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(iii) Engineering controls are generally infeasible for
the following operations: Collection of quality assurance
sampling from sterilized materials removal of biological
indicators from sterilized materials: Loading and un-
loading of tank cars; changing of ethylene oxide tanks on
sterilizers; and vessel cleaning. For these operations, en-
gineering controls are required only where the director
demonstrates that such controls are feasible.

(b) Compliance program.

(i) Where the TWA is exceeded, the employer shall
establish and implement a written program to reduce
employee exposure to or below the TWA by means of
engineering and work practice controls, as required by
(a) of this subsection, and by the use of respiratory pro-
tection where required or permitted under this section.

(ii) The compliance program shall include a schedule
for periodic leak detection surveys and a written plan for
emergency situations, as specified in subsection (8)(a)(i)
of this section.

(iii) Written plans for a program required in (b) of
this subsection shall be developed and furnished upon
request for examination and copying to the director, af-
fected employees and designated employee representa-
tives. Such plans shall be reviewed at least every twelve
months, and shall be updated as necessary to reflect sig-
nificant changes in the status of the employer's compli-
ance program.

(iv) The employer shall not implement a schedule of
employee rotation as a means of compliance with the
TWA.

(7) Respiratory protection and personal protective
equipment.

(a) General. The employer shall provide respirators,
and ensure that they are used, where required by this
section. Respirators shall be used in the following
circumstances.

(i) During the interval necessary to install or imple-
ment feasible engineering and work practice controls;

(ii) In work operations, such as maintenance and re-
pair activities, vessel cleaning, or other activities for
which engineering and work practice controls are not
feasible; '

(iii) In work situations where feasible engineering and
work practice controls are not yet sufficient to reduce
exposure to or below the TWA; and

(iv) In emergencies.

(b) Respirator selection.

(i) Where respirators are required under this section,
the employer shall select and provide, at no cost to the
employee, the appropriate respirator as specified in Ta-
ble 1, and shall ensure that the employee uses the respi-
rator provided.

(ii) The employer shall select respirators from among
those jointly approved as being acceptable for protection
against EtO by the Mine Safety and Health Adminis-
tration (MSHA) and by the National Institute for Oc-
cupational Safety and Health (NIOSH) under the
provisions of 30 CFR Part 11.

(c) Respirator program. Where respiratory protection
is required by this section, the employer shall institute a
respirator program in accordance with WAC 296-62—
071.
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(d) Protective clothing and equipment. Where eye or
skin contact with liquid EtO or EtO solutions may oc-
cur, the employer shall select and provide, at no cost to
the employee, appropriate protective clothing or other
equipment in accordance with WAC 296-24-07501 and
296-24-07801 and to protect any area of the body that
may come in contact with liquid EtO or EtO in solution,
and shall ensure that the employee wears the protective
clothing and equipment provided.

(8) Emergency situations.

(a) Written plan.

(i) A written plan for emergency situations shall be
developed for each workplace where there is a possibility
of an emergency. Appropriate portions of the plan shall
be implemented in the event of an emergency.

(ii) The plan shall specifically provide that employees
engaged in correcting emergency conditions shall be
equipped with respiratory protection as required by sub-
section (7) of this section until the emergency is abated.

(iii) The plan shall include the elements prescribed in
WAC 296-24-567, "Employee emergency plans and fire
prevention plans.” :

(b) Alerting employees. Where there is the possibility
of employee exposure to EtO due to an emergency,
means shall be developed to alert potentially affected
employees of such occurrences promptly. Affected em-
ployees shall be immediately evacuated from the area in
the event that an emergency occurs.

Table 1.—Minimum Requirements for Respiratory
Protection for Airborne EtO

Condition of use or
concentration of
airborne EtO (ppm)

Minimum required respirator

(a) Full facepiece respirator with
EtO approved canister, front-or
back-mounted.

(a) Positive—pressure supplied air
respirator, equipped with full
facepiece, hood, or helmet, or

(b) Continuous—flow supplied air
respirator (positive pressure)
equipped with hood, helmet or
suit.

(a) Positive—pressure self—contained
breathing apparatus (SCBA),
equipped with full facepiece, or

(b) Positive—pressure full facepiece
supplied air respirator equipped
with an auxiliary positive—pressure
self—contained breathing
apparatus.

Equal to or less
than 50.

Equal to or less
than 2,000.

Concentration above
2,000 or unknown
concentration (such
as in emergencies).

Firefighting (a) Positive pressure self—contained
breathing apparatus equipped with
full facepiece.

Escape (a) Any respirator described above.

Note.—Respirators approved for use in higher concentrations are
permitted to be used in lower concentrations.

(9) Medical surveillance.

(a) General.

(i) Employees covered.

(A) The employer shall institute a medical surveil-
lance program for all employees who are or may be ex-
posed to EtO at or above the action level, without regard
to the use of respirators, for at least thirty days a year.
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(B) The employer shall make available medical ex-
aminations and consultations to all employees who have
been exposed to EtO in an emergency situation.

(i) Examination by a physician. The employer shall
ensure that all medical examinations and procedures are
performed by or under the supervision of a licensed phy-
sician, and are provided without cost to the employee,
without loss of pay, and at a reasonable time and place.

(b) Medical examinations and consultations.

(i) Frequency. The employer shall make available
medical examinations and consultations to each employ-
ee covered under (a)(i) of this subsection on the follow-
ing schedules:

(A) Prior to assignment of the employee to an area
where exposure may be at or above the action level for
at least thirty days a year.

(B) At least annually each employee exposed at or
above the action level for at least thirty days in the past
year.

(C) At termination of employment or reassignment to
an area where exposure to EtO is not at or above the
action level for at least thirty days a year.

(D) As medically appropriate for any employee ex-
posed during an emergency.

(E) As soon as possible, upon notification by an em-
ployee either (I) that the employee has developed signs
or symptoms indicating possible overexposure to EtO, or
(I1) that the employee desires medical advice concerning
the effects of current or past exposure to EtO on the
employee's ability to produce a healthy child.

(F) If the examining physician determines that any of
the examinations should be provided more frequently
than specified, the employer shall provide such examina-
tions to affected employees at the frequencies recom-
mended by the physician.

(ii) Content.

(A) Medical examinations made available pursuant to
(b)(i)(A) through (D) of this subsection shall include:

(I) A medical and work history with special emphasis
directed to symptoms related to the pulmonary,
hematologic, neurologic, and reproductive systems and
to the eyes and skin.

(II) A physical examination with particular emphasis
given to the pulmonary, hematologic, neurologic, and
reproductive systems and to the eyes and skin.

(III) A complete blood count to include at least a
white cell count (including differential cell count), red
cell count, hematocrit, and hemoglobin.

(IV) Any laboratory or other test which the examin-
ing physician deems necessary by sound medical
practice.

(B) The content of medical examinations or consulta-
tion made available pursuant to (b)(i)(E) of this subsec-
tion shall be determined by the examining physician, and
shall include pregnancy testing or laboratory evaluation
of fertility, if requested by the employee and deemed
appropriate by the physician. ‘

(c) Information provided to the physician. The em-
ployer shall provide the following information to the ex-
amining physician:

(i) A copy of this standard and Appendices A, B, and
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(ii) A description of the affected employee's dutics as
they relate to the employee's exposure.

(iii} The employee's representative exposure level or
anticipated exposure level.

(iv) A description of any personal protective and re-
spiratory equipment used or to be used.

(v) Information from previous medical examinations
of the affected employee that is not otherwise available
to the examining physician.

(d) Physician's written opinion.

(i) The employer shall obtain a written opinion from
the examining physician. This written opinion shall con-
tain the results of the medical examination and shall
include:

(A) The physician's opinion as to whether the em-
ployee has any detected medical conditions that would
place the employee at an increased risk of material
health impairment from exposure to EtO;

(B) Any recommended limitations on the employee or
upon the use of personal protective equipment such as
clothing or respirators; and

(C) A statement that the employee has been informed
by the physician of the results of the medical examina-
tion and of any medical conditions resulting from EtO
exposure that require further explanation or treatment.

(ii) The employer shall instruct the physician not to
reveal in the written opinion given to the employer spe-
cific findings or diagnoses unrelated to occupational ex-
posure to EtO.

(iii) The employer shall provide a copy of the physi-
cian's written opinion to the affected employee within
fifteen days from its receipt. .

(10) Communication of EtO hazards to employees.

(a) Signs and labels.

(i) The employer shall post and maintain legible signs
demarcating regulated areas and entrances or
accessways to regulated areas that bear the following
legend:

DANGER
ETHYLENE OXIDE
CANCER HAZARD AND REPRODUCTIVE HAZARD
AUTHORIZED PERSONNEL ONLY
RESPIRATORS AND PROTECTIVE CLOTHING MAY BE
REQUIRED
TO BE WORN IN THIS AREA

(ii) The employer shall ensure that precautionary la-
bels are affixed to all containers of EtO whose contents
are capable of causing employee exposure at or above
the action level, and that the labels remain affixed when
the containers of EtO leave the workplace. For the pur-
poses of this subsection, reaction vessels, storage tanks,
and pipes or piping systems are not considered to be
containers. The labels shall comply with the require-
ments of WAC 296-62-05411 of WISHA's hazard
communication standard, and shall include the following
legend:

(A)
((€xUTION)) DANGER
CONTAINS ETHYLENE OXIDE
CANCER HAZARD AND REPRODUCTIVE HAZARD; and
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(B) A warning statement against breathing airborne
concentrations of EtO.

(iii) The labeling requirements under this section do
not apply where EtO is used as a pesticide, as such term
is defined in the Federal Insecticide, Fungicide, and Ro-
denticide Act (7 U.S.C. 136 et seq.), when it is labeled
pursuant to that act and regulations issued under that
act by the Environmental Protection Agency.

(b) Material safety data sheets. Employers who are
manufacturers or importers of EtO shall comply with
the requirements regarding development of material
safety data sheets as specified in WAC 296-62-05413 of
the hazard communication standard.

(c) Information and training.

(i) The employer shall provide employees who are po-
tentially exposed to EtO at or above the action level with
information and training on EtO at the time of initial
assignment and at least annually thereafter.

(ii) Employees shall be informed of the following:

(A) The requirements of this section with an explana-
tion of its contents, including Appendices A and B;

(B) Any operations in their work area where EtO is
present;

(C) The location and availability of the written EtO
final rule; and

(D) The medical surveillance program required by
subsection (9) of this section with an explanation of the
information in Appendix C.

(ii1) Employee training shall include at least:

(A) Methods and observations that may be used to
detect the presence or release of EtO in the work area
(such as monitoring conducted by the employer, contin-
uous monitoring devices, etc.);

(B) The physical and health hazards of EtO;

(C) The measures employees can take to protect
themselves from hazards associated with EtO exposure,
including specific procedures the employer has imple-
mented to protect employees from exposure to EtO, such
as work practices, emergency procedures, and personal
protective equipment to be used; and

(D) The details of the hazard communication pro-
gram developed by the employer, including an explana-
tion of the labeling system and how employees can
obtain and use the appropriate hazard information.

(11) Recordkeeping.

(a) Objective data for exempted operations.

(i) Where the processing, use, or handling of products
made from or containing EtO are exempted from other
requirements of this section under subsection (1)(b) of
this section, or where objective data have been relied on
in licu of initial monitoring under subsection (4)(b)(ii)
of this section, the employer shall establish and maintain
an accurate record of objective data reasonably relied
upon in support of the exemption.

(ii) This record shall include at least the following
information:

(A) The product qualifying for exemption;

(B) The source of the objective data;

(C) The testing protocol, results of testing, and/or
analysis of the material for the release of EtO;

(D) A description of the operation exempted and how
the data support the exemption; and
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(E) Other data relevant to the operations, materials,
processing, or employee exposures covered by the
exemption. ‘

(iii) The employer shall maintain this record for the
duration of the employer's reliance upon such objective
data.

(b) Exposure measurements.

(i) The employer shall keep an accurate record of all
measurements taken to monitor employee exposure to
EtO as prescribed in subsection (4) of this section.

(ii) This record shall include at least the following
information:

(A) The date of measurement;

(B) The operation involving exposure to EtO which is
being monitored,;

(C) Sampling and analytical methods used and evi-
dence of their accuracy;

(D) Number, duration, and results of samples taken;

(E) Type of protective devices worn, if any; and

(F) Name, social security number and exposure of the
employees whose exposures are represented.

(iii) The employer shall maintain this record for at
least thirty years, in accordance with WAC 296-62—
05207.

(c) Medical surveillance.

(i) The employer shall establish and maintain an ac-
curate record for each employee subject to medical sur-
veillance by subsection (9)(a)(i) of this section, in
accordance with WAC 296-62-05207.

(i1) The record shall include at least the following
information:

(A) The name and social security number of the
employee;

(B) Physicians' written opinions,;

(C) Any employee medical complaints related to ex-
posure to EtO; and

(D) A copy of the information provided to the physi-
cian as required by subsection (9)(c) of this section.

(iii) The employer shall ensure that this record is
maintained for the duration of employment plus thirty
years, in accordance with WAC 296-62-05207.

(d) Availability.

(i) The employer, upon written request, shall make all
records required to be maintained by this section avail-
able to the director for examination and copying.

(ii) The employer, upon request, shall make any ex-
emption and exposure records required by subsection
(12)(a) and (b) of this section available for examination
and copying to affected employees, former employees,
designated representatives and the director, in accord-
ance with WAC 296-62-05201 through 296-62-05209
and 296-62-05213 through 296-62-05217.

(iii) The employer, upon request, shall make employee
medical records required by (c) of this subsection avail-
able for examination and copying to the subject employ-
ee, anyone having the specific written consent of the
subject employee, and the director, in accordance with
WAC 296-62-052.

(e) Transfer of records.

(i) The employer shall comply with the requirements
concerning transfer of records set forth in WAC 296-
62-05207.



Washington State Register, Issue 86-16

(ii) Whenever the employer ceases to do business and
there is no successor employer to receive and retain the
records for the prescribed period, the employer shall no-
tify the director at least ninety days prior to disposal and
transmit them to the director.

(12) Observation of monitoring.

(a) Employee observation. The employer shall provide
affected employees or their designated representatives an
opportunity to observe any monitoring of employee ex-
posure to EtO conducted in accordance with subsection
(4) of this section.

(b) Observation procedures. When observation of the
monitoring of employee exposure to EtO requires entry
into an area where the use of protective clothing or
equipment is required, the observer shall be provided
with and be required to use such clothing and equipment
and shall comply with all other applicable safety and
health procedures.

(13) Dates.

(a) Effective date. This section shall become effective
thirty days after filing with the Code Reviser.

(b) Start—up dates.

(i) The requirements of subsections (3) through (12)
of this section, including feasible work practice controls
but not including engineering controls specified in sub-
section (6)(a) of this section, shall be complied with
within one hundred eighty days after the effective date
of this section.

(ii) Engineering controls specified by subsection (6)(a)
of this section shall be implemented within one year af-
ter the effective date of this section.

(14) Appendices. The information contained in the
appendices is not intended by itself to create any addi-
tional obligations not otherwise imposed or to detract
from any existing obligation. Appendices are available
from:

Support Services
Division of Industrial
Safety and Health
P.O. Box 207
Olympia, WA 98504
(206) 753-6381

AVAATORY SECTION (Amending Order 82-1,
1¢d 1/15/82)

WAC 296-62-14533 COTTON DUST. (1) Scope
and application.

(a) This section, in its entirety, applies to the control
of employee exposure to cotton dust in all workplaces((;
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protectivemeans—arc—avattable)) where employees en-

gage in yarn manufacturing, engage in slashing and
weaving operations, or work in waste houses for textile
operations.

(b) This section does not apply to the handling or
processing of woven or knitted materials; to maritime
operations covered by chapters 296-56 and 296-304
WAC; to harvesting or ginning of cotton; or to the con-
struction industry.

(c) Only subsection (8) Medical surveillance, subsec-
tion (11) (b) Medical surveillance, subsection (11)(c)
Availability, subsection (11)(d) Transfer of records, and
Appendices B, C, and D of this section apply in all work
places where employees exposed to cotton dust engage in
cottonseed processing or waste processing operations.

(d) This section applies to yarn manufacturing and
slashing and weaving operations exclusively using
washed cotton (as defined by subsection (14) of this sec-
tion) only to the extent specified by subsection (14) of
this section.

(e) This section, in its entirety, applies to the control
of all employees exposure to the cotton dust generated in
the preparation of washed cotton from opening until the
cotton is thoroughly wetted.

(f) This section does not apply to knitting, classing or
warehousing operations except that employers with these
operations, if requested by WISHA, shall grant WISHA
access to their employees and workplaces for exposure
monitoring and medical examinations for purposes of a
health study to be performed by WISHA on a sampling
basis.

(2) Definitions applicable to this section:

(a) "Blow down" - the cleaning of equipment and
surfaces with compressed air.

(b) "Blow off" — the use of compressed air for clean-
ing of short duration and usually for a specific machine
or any portion of a machine.

(c) "Cotton dust” — dust present in the air during the
handling or processing of cotton, which may contain a
mixture of many substances including ground—up plant
matter, fiber, bacteria, fungi, soil, pesticides, noncotton
plant matter and other contaminants which may have
accumulated with the cotton during the growing, har-
vesting and subsequent processing or storage periods.
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Any dust present during the handling and processing of
cotton through the weaving or knitting of fabrics, and
dust present in other operations or manufacturing pro-
cesses using ((mew)) raw or waste cotton fibers or cotton
fiber byproducts from textile mills are considered cotton
dust within this definition. Lubricating oil mist associat-
ed with weaving operations is not considered cotton dust.
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cotton dust greater than ((560)) 750 yg/m3 mean con-
centration, averaged over an eight—hour period, as mea-

sured by a vertical elutriator or ((a-method-of-equivatent
accuracy-and-precision)) an equivalent instrument.

(b) Action levels.
(i) The action level for yarn manufacturing and cotton
washing operations is an airborne concentration of lint—

((fe))) (d) "Director" — the director of labor and in-
dustries or his authorized representative.
((d))) (e) "Equivalent instrument” — a cotton dust

free respirable cotton dust of 100 ug/m’ mean concen-
tration, averaged over an eight—hour period, as measured
by a vertical elutriator or an equivalent instrument.

sampling device that meets the vertical elutriator equiv-
alency requirements as described in subsection

(ii) The action level for waste houses for textile oper-
ations is an airborne concentration of lint—free respirable

(4)(a)(ii1) of this section.

(f) "Lint—free respirable cotton dust” — particles of
cotton dust of approximately 15 microns or less aerody-
namic equivalent diameter.

((fe))) (g) "Vertical elutriator cotton dust sampler"
or_"vertical elutriator” — a dust sampler which has a
particle size cut—off at approximately 15 microns aero-
dynamic equivalent diameter when operating at the flow
rate of 7.4 + 0.2 liters per minute.

((€f))) (h) "Waste processing” — waste recycling
(sorting, blending, cleaning and willowing) and
garneting.

(i) "Yarn manufacturing” — all textile mill operations
from opening to, but not including, slashing and
weaving.

((fey"Washed-cottor——cottomwhich—has—beenthor-
ngl.llb ztslh:d m l.'ﬁ“ ] at:; E”;.C ‘;sl k]": , o th:l cotton

(3) Permissible exposure limits and action levels.

(a) Permissible exposure limits.

(i) The employer shall assure that no employee who is
exposed to cotton dust in yarn manufacturing and cotton
washing operations is exposed to airborne concentrations
of lmt—free respirable cotton dust greater than 200
ug/m’ mean concentration, averaged over an eight—hour
period, as measured by a vertical elutriator or ((arreth=
od-of equivatent—accuracyand-preciston)) an equivalent
instrument.

() Q The employer shall assure than no em-
ployee who is exposed to cotton dust in ((the)) textile

((prcccsscs—kmwn—as—shshmg—and—wcavmg)) mill waste

cotton dust of 250 ug/m’ mean concentration, averaged
over an eight—hour period, as measured by a vertical
elutriator or an equivalent instrument.

(iii) The action level for the textile processes known as
slashing and weaving is an airborne concentration of
lint—free respirable cotton dust of 375 ug/m’ mean con-
centration, averaged over an eight—hour period, as mea-
sured by a vertical elutriator or an equivalent
instrument.

(4) Exposure monitoring and measurement.

(a) General.

(i) For the purposes of this section, employee exposure
is that exposure which would occur if the employee were
not using a respirator.

(i) The sampling device to be used shall be either the
vertical elutriator cotton dust sampler or ({(a—method—of
equivatent—accuracy—and—preciston)) an_equivalent
instrument.

(iii) If an alternative to the vertical elutriator cotton
dust sampler is used, the employer shall establish equiv-
alency by demonstrating that the alternative sampling
devices:

(A) ((Cotteet)) It collects respirable particulates in
the same range as the vertical elutriator (approximately
15 microns);

(B) Replicate exposure data ((in—side=by=side—ficld
compansorrs)) used to establish equivalency are collected
in side—by-side field and laboratory comparisons; and

(O) ((Arecequivatent-withimanmaccuracy-and-precision
range-of plus—or-minus—twenty=fiveperecent—formincty=

it:)) A minimum of
100 samples over the range of 0.5 to 2 times the permis-

house operations or is exposed in yarn manufacturing to

sible exposure limit are collected, and ninety percent of

dust from "lower grade washed cotton” as defined in

these samples have an accuracy range of plus or minus

subsection (14)(e) of this section is exposed to airborne
concentrations of lmt—free respirable cotton dust greater
than ((#56)) 500 ug/ m’ mean concentration, averaged
over an elght—hour period, as measured by a vertical
elutriator or ((amethodofequivatentaccuracyandpre-
ciston)) an equivalent instrument.

())) m The employer shall assure that no em-

ployee who is exposed to cotton dust ((texceptforex=
posures—m—yarnﬂnamrfacturmg-ami-sfashng—and—wcavmg
covcrcd—by—svbsccﬁon—(-&-}(—aﬁ—and—(—b—)—of—thm—sccmn)) in

the textile processes known as slashing and weaving is
exposed to airborne concentrations of lint—free respirable

twenty—five percent of the vertical elutriator reading
with a ninety—five percent confidence level as demon-
strated by a statistically valid protocol. (An acceptable
protocol for demonstrating equivalency is described in
Appendix E of this section.)

(iv) WISHA will issue a written opinion stating that
an instrument is equivalent to a vertical elutriator cotton
dust sampler if:

(A) A manufacturer or employer requests an opinion
in writing and supplies the following information:

(I) Sufficient test data to demonstrate that the instru-
ment meets the requirements specified in this paragraph
and the protocol specified in Appendix E of this section;

(II) Any other relevant information about the instru-
ment and its testing requested by WISHA; and
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(IIT) A certification by the manufacturer or employer
that the information supplied is accurate, and

(B) If WISHA finds, based on information submitted
about the instrument, that the instrument meets the re-
quirements for equivalency specified by this subsection.

(b) Initial monitoring. Each employer who has a place
of employment ((imwhich—cottondustispresent;)) with-
in the scope of subsections (1)(a), (d) or (e) of this sec-
tion shall conduct monitoring by obtaining
measurements which are representative of the exposure
of all employees to airborne concentrations of lint—free
respirable cotton dust over an eight-hour period. The
sampling program shall include at least one determina-
tion during each shift for each work area.

(c) Periodic monitoring.

(i) ((Fhre-employer shattrepeat-the-measurements-re-

stxmronths:

1)) If the initial monitoring required by (4)(b) of
this section or any subsequent monitoring reveals em-
ployee exposure to be at or below the permissible expo-
sure limit, the employer shall repeat the monitoring for
those employees at least annually.

(ii) If the initial monitoring required by (4)(b) of this
section or any subsequent monitoring reveals employee
exposure to be above the PEL, the employer shall repeat
the monitoring for those employees at least every six
months.

(iii) Whenever there has been a productlon process,
or control change which may result in new or additional
exposure to cotton dust, or whenever the employer has
any other reason to suspect an increase in employee ex-
posure, the employer shall repeat the monitoring and
measurements ((
section)) for those employees affected by the change or
increase.

(d) Employee notification.

(i) Within ((five)) twenty working days after the re-
ceipt of monitoring results, the employer shall notify
cach employee in writing of the exposure measurements
which represent that employee's exposure.

(ii) Whenever the results indicate that the employee's
exposure exceeds the applicable permissible exposure
limit specified in subsection (3) of this section, the em-
ployer shall include in the written notice a statement
that the permissible exposure limit was exceeded and a
description of the corrective action taken to reduce ex-
posure below the permissible exposure limit.

(5) Methods of compliance.

(a) Engineering and work practice controls. The em-
ployer shall institute engineering and work practice con-
trols to reduce and maintain employee exposure to
cotton dust at or below the permissible exposure limit
specified in subsection (3) of this section, except to the
extent that the employer ((establishes)) can establish
that such controls are not feasible.

(b) Whenever feasible engineering and work practice
controls are not sufficient to reduce employee exposure
to or below the permissible exposure limit, the employer
shall nonetheless institute these controls to immediately
reduce exposure to the lowest feasible level, and shall
supplement these controls with the use of respirators
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which shall comply with the provisions of subsection (6)
of this section.
(c) Compliance program.

(i) ((Bach—emptoyer—shattestablishand—mplement—=
) . ;
ritten pmgxa_m'suﬂi:mlt to ”.ﬂu."‘ CXposuTesto-orbe
0 .th: .p:umssmll: :::pl:su:] nrt s':l:ly o) m:.ansl Ini
subsection—(5){a)of this—scction:)) Where the most re-

cent exposure monitoring data indicates that any em-
ployee is exposed to cotton dust levels greater than the
permissible exposure limit, the employer shall establish
and implement a written program sufficient to reduce
exposures to or below the permissible exposure limit
solely by means of engineering controls and work prac-
tices as required by (a) of this subsection.

(ii) The written program shall include at least the
following:

(A) A description of each operation or process result-
ing in employee exposure to cotton dust;

(B) Engineering plans and other studies used to de-
termine the controls for each process;

(C) A report of the technology considered in meeting
the permissible exposure limit;

(D) Monitoring data obtained in accordance with
subsection (4) of this section;

(E) A detailed schedule for development and imple-
mentation of engineering and work practice controls, in-
cluding exposure levels projected to be achieved by such
controls;

(F) Work practice program; and

(G) Other relevant information.

(iii) The employer's schedule as set forth in the com-
pliance program, shall project completion of the imple-
mentation of the compliance program no later than
March 27, 1984 or as soon as possible if monitoring af-
ter March 27, 1984 reveals exposures over the PEL, ex-
cept as provided in (13)(b)(ii)(B) of this section.

(iv) The employer shall complete the steps set forth in
his program by the dates in the schedule.

(v) Written programs shall be submitted, upon re-
quest, to the director, and shall be available at the
worksite for examination and copying by the director,
and any affected employee or their designated
representatives.

(vi) The written programs required under subsection
(5)(c) of this section shall be revised and updated at
least every six months to reflect the current status of the
program and current exposure levels.

(d) Mechanical ventilation. When mechanical ventila-
tion is used to control exposure, measurements which
demonstrate the effectiveness of the system to control
exposure, such as capture velocity, duct velocity, or stat-

ic pressure shall be made at ((least—every—stx—months:
Mreasurements—of —the—systemr's—ffectiveness—to—controt

L
CXposures shatt E'I.S: ’t: made—within—five d‘a5s of zm;_
:hlan.g: T p'mductm-x pl.alc:ss or-control .l":h 1F"=5
dust)) reasonable intervals.

(6) Use of respirators.

(a) General. Where the use of respirators is required

under this section, the employer shall provide, at no cost
to the employee, and assure the use of respirators which
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comply with the requirements of this subsection (6).
Respirators shall be used in the following circumstances:

(i) During the time periods necessary to install or im-
plement feasible engineering controls and work practice
controls;

(ii) During maintenance and repair activities in which
engineering and work practice controls are not feasible;

(iii) In work situations where feasible engineering and
work practice controls are not yet sufficient to reduce
exposure to or below the permissible exposure limits;

(iv) In operations specified under subsection (7)(a) of
this section; and

(v) Whenever an employee requests a respirator.

(b) Respirator selection. (i) Where respirators are re-
quired under this section, the employer shall select the
appropriate respirator from Table | and shall assure that
the employee uses the respirator provided.

TABLE 1

Cotton dust

concentration Required respirator

Not greater than—

(a) 5 x the applicable ((+
permissible
exposure limit (PEL).

singteuse)) A disms‘ablc
respirator with a
particulate filter.
WQW

3 Fred-at . .

(b) 10 x the applicable ((+=
((permissibte
exposuretimit)) PEL.

2)) A quarter

or half-mask respirator, other than a
disposable respirator, equipped with

particulate filters.

(c) 100 x the applicable ((+—High-effictency-particutate-fitter
((permissibte respirator-with-afut-facepiceeor
D)) A

full facepiece respirator cqunpped
with high—efliciency particulate
filters.

(= . . .

(d) Greater than 100 x
the applicable

«
imit)) PEL.

pressure-mode)) A powered
air—purilying respirator equipped
with high—efficiency particulate
filters.

NOTES

1. A disposable respirator means the filter element is
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2. Any respirators permitted at higher environmental
concentrations can be used at lower concentrations.

3. Self—contained breathing apparatus are not re-
quired respirators but are permitted respirators.

4. Supplied air respirators are not required but are
permitted under the following conditions: Cotton dust
concentration not greater than 10X the PEL—Any sup-
plied air respirator; not greater than 100X the PEL—
Any supplied air respirator with full facepiece, helmet or
hood; greater than 100X the PEL—A supplied air res-
pirator operated in positive pressure mode.

(i) The employer shall select respirators from those
tested and approved for protection against dust by the
National Institute for Occupational Safety and Health
{(NIOSH) under the provisions of 30 CFR Part 11.

(iii) Whenever respirators are required by this section
for concentrations not greater than ((5)) 100 x the ap-
plicable permissible exposure limit, the employer shall

((prowd'c—and—pcrmrt—t‘hc—cnm}oytv-to—usc—at—thc-cm—
ployee's—option;smgleuse-dust-respirator—tn—preference
)), upon the

request of the employee, provide a powered air purifying
respirator with a high efficiency particulate filter in lieu
of the respirator specified in paragraphs (a), (b), or (c)
of Table I.

(i) ((Whtncvcr.—rcspira-torrarc—rcqtrifcd—by—ﬁﬁs—sctf-

respirator—from—Fable—+)) Whenever a physician deter-

mines that an employee who works in an area in which
the dust level exceeds the PEL is unable to wear any
form of respirator, including a powered air purifying
respirator, the employee shall be given the opportunity

an inseparable part of the respirator.

to transfer to another position which is available or
which later becomes available having a dust level at or
below the PEL. The employer shall assure that an em-
ployee who is transferred from an area in which the dust
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level exceeds the PEL due to an inability to wear a res-
pirator suffers no reduction in current wage rate or other
benefits as a result of the transfer.

(c) Respirator program. The employer shall institute a
respirator program in accordance with WAC 296-62-
071.

(d) Respirator usage.

(i) The employer shall assure that the respirator used
by each employee exhibits minimum face piece leakage
and that the respirator is fitted properly.

(i) The employer shall allow each employee who uses
a filter respirator, to change the filter elements whenever
an increase in breathing resistance is detected by the
employee. The employer shall maintain an adequate
supply of filter elements for this purpose.

(iii) The employer shall allow employees who wear
respirators to wash their faces and respirator face pieces
to prevent skin irritation associated with respirator use.

(7) Work practices. Each employer shall, regardless of
the level of employee exposure, immediately establish
and implement a written program of work practices((;))
which shall minimize cotton dust exposure ({(fer—each

).

’

The following shall be included where applicable:
(a) Compressed air "blow down" cleaning shall be
prohibited, where alternative means are feasible. Where

compressed air ((lb}o-w—down—rs—donc—rcsmrators-shaﬂ

s

n ki

the—area)) is used for cleaning, the employees perform-
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(i) Each employer ((

i ; )) covered by the standard
shall institute a program of medical surveillance for all
employees exposed to cotton dust. -

(ii) The employer shall assure that all medical exami-
nations and procedures are performed by or under the
supervision of a licensed physician and are provided
without cost to the employee.

(iii) Persons other than licensed physicians, who ad-
minister the pulmonary function testing required by this
section shall ((comptete)) have completed a NIOSH ap-
proved training course in spirometry.

(b) Initial examinations. The employer shall provide
medical surveillance to each employee who is or may be
exposed to cotton dust ((with-amopportuntty-for medical
surveittanee)). For new employees’ this examination
shall be provided prior to initial assignment. The medi-
cal surveillance shall include at least the following:

(1) A medical history;

(ii) The standardized questionnaire contained in
WAC 296-62-14537; and

(iii) A pulmonary function measurement, including a
determination of forced vital capacity (FVC) and forced
expiratory volume in one second (FEV,), the FEV,/
FVC ratio, and the percentage that the measured values
of FEV, and FVC differ from the predicted values, us-
ing the standard tables in WAC 296-62-14539. These
determinations shall be made for each employee before
the employee enters the workplace on the first day of the
work week, preceded by at least thirty—five hours of no
exposure to cotton dust. The tests shall be repeated dur-
ing the shift, no less than four hours and no more than

ing the "blow down" or "blow off" shall wear suitable

ten hours after the beginning of the work shift; and, in

respirators. Employees whose presence is not required to

any event, no more than one hour after cessation of ex-

perform "blow down" or "blow off" shall be required to

posure. Such exposure shall be typical of the employee's

leave the area affected by the "blow down" or "blow off"

usual workplace exposure. The predicted FEV, and

during this cleaning operation.

(b) Cleaning of clothing or floors with compressed air
shall be prohibited.

(c) Floor sweeping shall be performed with a vacuum
or with methods designed to minimize dispersal of dust.

(d) ((eotton-and-cotton-\mtc-shaﬂ-bcstatkcd,—sortcd:

units—ofthe—equipnment:)) In areas where employees are

exposed to concentrations of cotton dust greater than the
permissible exposure limit, cotton and cotton waste shall
be stacked, sorted, baled, dumped, removed or otherwise
handled by mechanical means, except where the em-
ployer can show that it is infeasible to do so. Where in-

FVC for blacks shall be multiplied by 0.85 to adjust for
((raerat)) ethnic differences.
((?hcsc—d-ctcrmm-aﬂons—shaﬂ—bc—madc—fomach—m*

)

(iv) Based upon the questionnaire results, each em-
ployee shall be graded according to Schilling's byssinosis
classification system.

(¢) Periodic examinations.

(1) The employer shall provide at least annual medical
surveillance for all employees exposed to cotton dust

((which—shatt-include-atteastanmupdateof-themedical
history—and-standardizedquestionnaire(theabbreviated

omaires AppBe :
questionmaire, App B‘ Hb a"diﬂﬂflcil EP“]'F"U‘I”." f"".cm)’)'

above the action level in yarn manufacturing, slashing

feasible, the method used for handling cotton and cotton

and weaving, cotton washing and waste house opera-

waste shall be the method which reduces exposure to the

tions. The employer shall provide medical surveillance at

lowest level feasible.
(8) Medical surveillance.
(a) General.

least every two years for all employees exposed to cotton
dust at or below the action level, for all employees ex-
posed to cotton dust from washed cotton (except from
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washed cotton defined in subsection (9)(c) of this sec-
tion), and for all employees exposed to cotton dust in
cottonseed processing and waste processing operations.
Periodic_medical surveillance shall include at least an
update of the medical history, standardized question-
naire (Appendix B—111), Schilling byssinosis grade, and
the pulmonary function measurements in (b)(iii) of this
subsection.

(i) Medical surveillance as required in ((subscction
£83)) (c)(i) of this ((seetton)) subsection shall be provid-
ed every six months for all employees in the following
categories:

(A) An FEV, of greater than eighty percent of the
predicted value, but with an FEV, decrement of five
percent or 200 ml. on a first working day;

(B) An FEV, of less than eighty percent of the pre-
dicted value; or

(C) Where, in the opinion of the physician, any sig-
nificant change in questionnaire findings, pulmonary
function results, or other diagnostic tests ((fras)) have
occurred.

(ii1) An employee whose FEV, is less than sixty per-
cent of the predicted value shall be referred to a physi-
cian for a detailed pulmonary examination.

(iv) A comparison shall be made between the current
examination results and those of previous examinations
and a determination made by the physician as to wheth-
er there has been a significant change.

(d) Information provided to the physician. The em-
ployer shall provide the following information to the ex-
amining physician:

(i) A copy of this regulation and its appendices;

(i) A description of the affected employee's duties as
they relate to the employee's exposure;

(iii) The employee's exposure level or anticipated ex-
posure level;

(iv) A description of any personal protective equip-
ment used or to be used; and

(v) Information from previous medical examinations
of the affected employee which is not readily available to
the examining physician.

(e) Physician's written opinion. (i) The employer shall
obtain and furnish the employee with a copy of a written
opinion from the examining physician containing the
following:

(A) The results of the medical examination and tests
including the FEV,, FVC, and FEV,/FVC ratio;

(B) The physician's opinion as to whether the em-
ployee has any detected medical conditions which would
place the employee at increased risk of material impair-
ment of the employee's health from exposure to cotton
dust;

(C) The physician's recommended limitations upon
the employee's exposure to cotton dust or upon the em-
ployee's use of respirators including a determination of
whether an employee can wear a negative pressure res-
pirator, and where the employee cannot, a determination

Washington State Register, Issue 86-16

of the employee's ability to wear a powered air purifying
respirator; and

(D) A statement that the employee has been informed
by the physician of the results of the medical examina-
tion and any medical conditions which require further
examination or treatment.

(i) The written opinion obtained by the employer
shall not reveal specific findings or diagnoses unrelated
to occupational exposure.

(9) Employee education and training.

(a) Training program.

(i) The employer shall provide a training program for

all employees ((imat—workplaces—where—cotton—dust—is

present;)) exposed to cotton dust and shall assure that
each employee ((inthese-workptaces)) is informed of the

following:
(A) ((Fhe—specificmature—of—the—operations—which
- . 1 . .

B))) The acute and long term health hazards associ-
ated with exposure to cotton dust;

(B) The names and descriptions of jobs and processes
which could result in exposure to cotton dust at or above
the PEL.

(C) The measures, including work practices required
by subsection (7) of this section, necessary to protect the
employee from exposures in excess of the permissible
exposure limit;

((¢€))) (D) The purpose, proper use and limitations
of respirators required by subsection (6) of this section;

((tB))) (E) The purpose for and a description of the
medical surveillance program required by subsection (8)
of this section and other information which will aid ex-
posed employees in understanding the hazards of cotton
dust exposure; and

((€E))) (F) The contents of this standard and its
appendices.

(ii) The training program shall be provided prior to
initial assignment and shall be repeated ((atteast)) an-
nually for each employee exposed to cotton dust, when
job assignments or work processes change and when em-
ployee performance indicates a need for retraining.

(b) Access to training materials. (i) Each employer
shall post a copy of this section with its appendices in a
public location at the workplace, and shall, upon request,
make copies available to employees.

(ii) The employer shall provide all materials relating
to the employee training and information program to the
director upon request.

((('m')-'ln—addmon-to—thmformatmn—rcmmcd—by—sub-
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(10) Signs. The employer shall post the following
warning sign in each work area where the permissible
exposure limit for cotton dust is exceeded:

WARNING
COTTON DUST WORK AREA
MAY CAUSE ACUTE OR DELAYED LUNG INJURY

(BYSSI NOSIS)

RESPIRATORS REQUIRED IN THIS AREA

(11) Recordkeeping.

(a) Exposure measurements.

(i) The employer shall establish and maintain an ac-
curate record of all measurements required by subsec-
tion (4) of this section.

(ii) The record shall include:

(A) A log containing the items listed in WAC 296-
62-14535(4)(a), and the dates, number, duration, and
results of each of the samples taken, including a de-
scription of the procedure used to determine representa-
tive employee exposures;

(B) The type of protective devices worn, if any, and
length of time worn; and

(C) The names, social security number, job classifica-
tions, and exposure levels of employees whose exposure
the measurement is intended to represent.

(iii) The employer shall maintain this record for at
least twenty years.

(b) Medical surveillance.

(i) The employer shall establish and maintain an ac-
curate medical record for each employee subject to
medical surveillance required by subsection (8) of this
section.

(ii) The record shall include:

(A) The name and social security number and de-
scription of the duties of the employee;

(B) A copy of the medical examination results includ-
ing the medical history, questionnaire response((s)), re-
sults of all tests, and the physician's recommendation;

(C) A copy of the physician's written opinion;

(D) Any employee medical complaints related to ex-
posure to cotton dust;

(E) A copy of this standard and its appendices, except
that the employer may keep one copy of the standard
and the appendices for all employees, provided that he
references the standard and appendices in the medical
surveillance record of each employee; and

(F) A copy of the information provided to the physi-
cian as required by subsection (8)(d) of this section.

(iii) The employer shall maintain this record for at
least twenty years.

(c) Availability.

(i) The employer shall make all records required to be
maintained by subsection (11) of this section available to
the director for examination and copying.

(ii) Employee exposure measurement records and em-
ployee medical records required by this subsection shall
be provided upon request to employees, designated rep-
resentatives, and the assistant director in accordance
with WAC 296-62-05201 through 296—62-05209 and
296-62-05213 through 296-62-05217.
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(d) Transfer of records.

(i) Whenever the employer ceases to do business, the
successor employer shall receive and retain all records
required to be maintained by subsection (11) of this
section.

(ii) Whenever the employer ceases to do business, and
there is no successor employer to receive and retain the
records for the prescribed period, these records shall be
transmitted to the director.

(iii) At the expiration of the retention period for the
records required to be maintained by this section, the
employer shall notify the director at least three months
prior to the disposal of such records and shall transmit
those records to the director if he requests them within
that period.

(iv) The employer shall also comply with any addi-
tional requirements involving transfer of records set
forth in WAC 296-62-05215.

(12) Observation of monitoring.

(a) The employer shall provide affected employees or
their designated representatives an opportunity to ob-
serve any measuring or monitoring of employee exposure
to cotton dust conducted pursuant to subsection (4) of
this section.

(b) Whenever observation of the measuring or moni-
toring of employee exposure to cotton dust requires entry
into an area where the use of personal protective equip-
ment is required, the employer shall provide the observer
with and assure the use of such equipment and shall re-
quire the observer to comply with all other applicable
safety and health procedures.

(c) Without interfering with the measurement, obser-
vers shall be entitled to:

(i) An explanation of the measurement procedures;

(ii) An opportunity to observe all steps related to the
measurement of airborne concentrations of cotton dust
performed at the place of exposure; and

(iii) An opportunity to record the results obtained.

(13) Effective date.

(a) General. This emergency rule is effective upon fil-
ing with the code reviser, except as otherwise provided
below.

(b) Startup dates.

(i) Initial monitoring. The initial monitoring required
by subsection (4)(b) of this section shall be completed as
soon as possible but no later than September 27, 1980.

(ii) Methods of compliance; ((engineering—and—work

practice-—controls:))
(A) The engineering and work practice controls re-

quired by subsection (5) of this section shall be imple-
mented no later than March 27, 1984 except as set forth
in (13)(b)(ii)(B) of this section.

(B) The engineering and work practice controls re-
quired by subsection (5) of this section shall be imple-
mented no later than March 27, 1986, for ring spinning
operations (including only ring spinning and winding,
twisting, spooling, beaming and warping following ring
spinning) where the operations meet the following
criteria:

(1) The weight of the yarn being run is one hundred
percent cotton and the average yarn count by weight is
eighteen or below;
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(II) The average weight of the yarn run is eighty per-
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(i) In order for an employer to qualify as exempt or

cent or _more cotton and the average yarn count by

partially exempt from this standard for operations using

weight is sixteen or below; or
(III) The average weight of the yarn being run is fifty

washed cotton, the employer must demonstrate that the
cotton was washed in a facility which is open to inspec-

percent or more cotton and the average yarn count by

tion by the director and the employer must provide suf-

weight is fourteen or below:
(C) When the provisions of (b)(ii)(B) of this subsec-

ficient_accurate documentary evidence to demonstrate
that the washing methods utilized meet the requirements

tion are being relied upon, the following definitions shall

of this section.

apply:
(I) The average cotton content shall be determined by

(ii) An_employer who handles or processes cotton
which has been washed in a facility not under the em-

dividing the total weight of cotton in the yarns being run

ployer's control and claims an exemption or partial ex-

by the total weight of all the yarns being run in the rel-

emption under this paragraph, must obtain from the

evant work area.
(I) The average yarn count shall be determined by

cotton washer and make available at the worksite, to the
director, or his designated representative, to any affected

multiplying the yarn count times the pounds of each

employee, or to their designated representative the

particular yarn being run to get the "total hank" for

following:

each of the yarns being run in the relevant area. The

(A) A certification by the washer of the cotton of the

"total hank" values for all of the yarns being run should

grade of cotton, the type of washing process, and that

then be summed and divided by the total pounds of yarn

the batch meets the requirements of this section:

being run, to produce the average yarn count number for
all the yarns being run in the relevant work area.
(D) Where the provisions of (b)(ii)(B) of this subsec-

(B) Sufficient accurate documentation by the washer
of the cotton grades and washing process; and
(C) An authorization by the washer that the director

tion are being relied upon, the employer shall update the

may inspect the washer's washing facilities and docu-

employer's compliance plan no later than February 13,

mentation of the process.

1986, to indicate the steps being taken to reduce cotton
dust levels to 200 ug/m’ through the use of engineering

(c) Medical and dyed cotton. Medical grade (USP)
cotton, cotton that has been scoured, bleached and dyed,

and work practice controls by March 27, 1986.
(E) Where the provisions of (b)(ii)(B) of this subsec-

and mercerized yarn shall be exempt from all provisions
of this standard.

tion are being relied upon, the employer shall maintain
airborne concentrations of cotton dust below 1000 ug/m

(d) Higher grade washed cotton. The handling or
processing of cotton classes as "low middling light spot-

” mean concentration averaged over an eight—hour peri-

ted or better" which has been washed:

od measured by a vertical elutriator or a method of
equivalent accuracy and precision with engineering and

(i) On a continuous batt system or a rayon rinse
system.

work practice controls and shall maintain the permissible
exposure limit specified by subsection (3)(a)(i) of this
section with any combination of engineering controls,
work practice controls and respirators.

(iii) Compliance program. The compliance program
required by subsection (5)(c) of this section shall be es-
tablished no later than March 27, 1981.

(iv) Respirators. The respirators required by subsec-
tion (6) of this section shall be provided no later than
Aprll 27, 1980. ((Hntﬂ—Scptcmbcr—2—7—l—989—thc—p-rov1—

9)

(v) Work practices. The work practices required by
subsection (7) of this section shall be implemented no
later than June 27, 1980.

(vi) Medical surveillance. The ((initiat)) medical sur-
veillance required by subsection (8) of this section shall
be completed no later than March 27, 1981 for the tex-

(ii)) With water,

(iii) At a temperature of no less than 60°C,

(iv) With a water—to-—fiber ratio of no less than 40:1,
and

(v) With bacterial levels in the wash water controlled
to limit bacterial contamination of the cotton, shall be
exempt from all provisions of the standard except the
requirements of subsection (8) Medical surveillance,
subsection (11)(b) Medical surveillance, subsection
(11)(c) Availability, subsection (11)(d) Transfer of re-
cords, and Appendices B, C, and D or this section.

(e) Lower grade washed cotton. The handling and
processing of cotton of grades lower than "low middling
light spotted,” that has been washed as specified in (d)
of this subsection and has also been bleached, shall be
exempt from all provisions of the standard except the

requirements of subsection (3)(a) Permissible exposure

tile industry and no later than June 13, 1986 for the

limits, subsection (4) Exposure monitoring and measure-

cotton seed processing and waste processing industry.

(vii) Employee education and training. The initial ed-
ucation and training required by subsection (9) of this
section shall be completed as soon as possible but no
later than June 27, 1980.

(14) Washed cotton.

(a) Exemptions. Cotton, after it has been washed by

ment, subsection (8) Medical surveillance, subsection
(11) Recordkeeping, and Appendices B, C and D of this
section.

(f) Mixed grades of washed cotton. If more than one
grade of washed cotton is being handled or processed
together, the requirements of the grade with the most
stringent _exposure limit, medical and monitoring re-

the processes described in this section is exempt from all

quirements shall be followed.

or _parts of this section as specified if the requirements of

(15) Appendices.

this section are met.
(b) Initial requirements.

(a) Appendix B, WAC 296-62-14537, Appendix C,
WAC 296-62-14539 and Appendix D, WAC 296-62—
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14541 are incorporated as part of this chapter and the
contents of these appendices are mandatory.

(b) Appendix A, WAC 296—-62—14535 contains infor-
mation which is not intended to create any additional
obligations not otherwise imposed or to detract from any
existing obligations.

(c) Appendix E of this section is a protocol which may
be followed in the validation of alternative measuring
devices as equivalent to the vertical elutriator cotton
dust sampler. Other protocols may be used if it is dem-
onstrated that they are statistically valid, meet the re-
quirements in _subsection (4)(a)(iii) of this section, and
are appgopriate for demonstrating equivalency.

NEK{SECTION

WAC 296-62-14543 APPENDIX E—VERTICAL
ELUTRIATOR EQUIVALENCY PROTOCOL. (a)
Samples to be taken—In order to ascertain equivalency,
it is necessary to collect a total of 100 samples from at
least 10 sites in a mill. That is, there should be 10 repli-
cate readings at each of 10 sites. The sites should repre-
sent dust levels which vary over the allowable range of
0.5 to 2 times the permissible exposure limit. Each sam-
ple requires the use of two vertical elutriators (VE's) and
at least one but not more than two alternative devices
(AD's). Thus, the end result is 200 VE readings and ei-
ther 100 or 200 AD readings. The 2 VE readings and
the 1 or 2 AD readings at each time and site must be
made simultaneously. That is, the two VE's and one or
two AD's must be arranged together in such a way that
they are measuring essentially the same dust levels.

(b) Data averaging—The two VE readings taken at
each site are then averaged. These averages are to be
used as the 100 VE readings. If two alternate devices
were used, their test results are also averaged. Thus, af-
ter this step is accomplished, there will be 100 VE read-
ings and 100 AD readings.

(c) Differences—For each of the 100 sets of measure-
ments (VE and AD) the difference is obtained as the
average VE reading minus the AD reading. Call these
differences D,. Thus, we have.

D, = VE, - AD, i = 1,2,...,100 (1)

Next we compute the arithmetic mean and standard
deviations of the differences, using equations (2) and (3),
respectively.

— 1 N
XD_FZDi (2)
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2
ZD? -( ZNpi) (3)

N~—-1

Sp

where N equals the number of differences (100 in this case),

Xp is the arithmetic mean and Sy is the standard deviation.

We next calculate the critical value as T=KSp » | Xp] where
X=1.87, based on 100 samples.
(d) Equivalency test. The next step is to obtain the
average of the 100 VE readings. This is obtained by
equation (4)

N
Xye =-’{‘—(§ vE;) @

We next multiply 0.25 by Xyg. If T<0.25 Xyp, we can say
that the aiternate device has passed the equivalency test.

A DATORY SECTION (Amending Order 81-20,
ﬁvﬁ 7/27/81)

WAC 296-62-20011
TION. (1) General.

(a) Where respiratory protection is required under
this section, the employer shall provide and assure the
use of respirators which comply with the requirements of
this section. Compliance with the permissible limit expo-
sure may not be achieved by the use of respirators
except:

(i) During the time period necessary to install or im-
plement feasible engineering and work practice controls;
or

(ii) In work operations such as maintenance and re-
pair activity in which engineering and work practice
controls are technologically not feasible; or

(iii) In work situations where feasible engineering and
work practice controls are not yet sufficient to reduce
exposure to or below the permissible exposure limit; or

(iv) In emergencies.

(b) Notwithstanding any other requirement of this
section, until January 20, 1978, the wearing of respira-
tors shall be at the discretion of each employee where
the employee is not in the vicinity of visible emissions.

(2) Selection.

(a) Where respirators are required under this section,
the employer shall select, provide and assure the use of
the appropriate respirator or combination of respirators
from Table I below.

RESPIRATORY PROTEC-
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TABLE 1

RESPIRATORY PROTECTION FOR COKE
OVEN EMISSIONS

Airborne concentration

of coke oven emissions Required respirator

(A) A Type C supplied air respi-
rator operated in pressure de-

(1) Any concentration.

mand or other positive
pressure or continuous flow
mode; or

(B) A powered air-purifying par-
ticulate filter respirator for
dust, mist, and fume; or

A powered air—purifying par-
ticulate filter respirator com-
bination chemical cartridge
and particulate filter respira-
tor for coke oven emissions.

©

(ii) Concentrations not greater

than 1500 ug/ml. (A) Any particulate filter respira-
tor for dust, mist and fume,
except single-use respirator;
or

Any particulate filter respira-
tor or combination chemical
cartridge and particulate filter

respirator for coke oven emis-

(B)

sions; or

(C) Any respirator listed in sub-
section (2)(a)(i) of this
section,

(b) Not later than January 20, 1978, whenever res-
pirators are required by this section for concentrations
not greater than 1500 ug/m’, the employer shall pro-
vide, at the option of each affected employee, either a
particulate filter respirator as provided in subsection
(2)(a)(ii) of this section, or a powered air purifying res-
pirator as provided in subsection (2)(a)(i) of this section.

(c) The employer shall select respirators from among
those approved for protection against dust, fume, and
mist by the National Institute for Occupational Safety
and Health (NIOSH) under the provisions of 30 CFR
Part 11, except that not later than January 20, 1979, the
employer shall select respirators from among those ap-
proved by NIOSH for protection against coke oven
emissions.

(3) Respirator program. The employer shall institute
a respiratory protection program in accordance with
WAC 296-62-071.

(4) Respirator usage.

(a) The employer shall assure that the respirator is-
sued to the employee exhibits minimum facepiece leak-
age and that the respirator is fitted properly. ((Fhe

employer-shatt-performquantitativefit-testsanmuattyfor
cach—employee-who-uses-anonpowered;particutatefilter

(b) The employer shall allow each employee who uses
a filter respirator to change the filter elements whenever
an increase in breathing resistance is detected and shall
maintain an adequate supply of filter elements for this
purpose.

(c) The employer shall aliow employees who wear

respirators to wash their face and respirator facepiece to
prevent skin irritation associated with respirator use.
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AME}(DATORY SECTION (Amending Order 84-24,
filed/12/11/84)

AC 296-62-07515 CONTROL OF CHEMI-

AL AGENTS. Chemical agents shall be controlled in

such a manner that the workers exposure shall not ex-

ceed the applicable limits in WAC 296-62-075 through
296-62-07515.

TABLE 1
PERMISSIBLE EXPOSURE LIMITS (PEL)
ppm mg/M*
Substance (See note a) (See note b)
((Abate _—1f
200——————360
Acetic-acid HH———35
Aecticanhydride S0
Acetone +000—————2460
Avcetonitrite H—30
Acetytene-dichioride;see152=
Bichiorocthylene )
#Acetylenetetrabromide 4
Addrin—Skin = 925
Ahtytateohot—Skin 3
Mi‘y*chioride +—F5
Altylpropyt-disutfide 2
Adundum-(AL0D —_—10
2=Aminocthanolsce
Ethanotamine —_—
Ammonia 4——35
Ammontunrsulfamate-(Ammate) s 1
m=Amytacetate H—525
see—Amylacetate 25———656
Antimony-&-Compounds—as-Sby e
ANTFU-(aiphaNaphthyl
Argon Simpte Asphyxiant
Arsenic-&-Compounds-tas-As)
whichareexemptfrom-WAE
2966207347 5
Asphait-(petroteun)-fomes _—5
Barium-(solublecompounds) _—5
B o S
Bmmde’ ——5_
Biphenyt;sec-Biphenyt
Boron-oxide R —— 1
Boron-tribromide +—10
€ Boron-trifivoride +——3
Butadierre-(1:3=butadienc) +006————2,200
Butanethiot-scc-Butyl-mercaptan
2=Butanone 200———5990
2=Butoxycthanot-Butyt-ECelto-
sotvey=Skin 5——————240
Butytacetate-(n=butytacetate) Ho————He
scc=Butyi-acetate 200————950
tert=Butylacetate 200————950
Butyt-ateohot 106———————300
€ Butytamine—Skin 5
€—tert=Butyl-chromatetas-€rO)—=
Skin S — T
m=Butyt-glycidyt-cther<BGE) 56—m———238
Butyl-mercaptan G5————— 5
p=tert=Butyl=toluene HH—66
€alciumrcarbonate —_—— 19



Washington State Register, Issue 86-16

WSR 86-16-009

[141]

TABLE | TABLE |
PERMISSIBLE EXPOSURE LIMITS (PEL) PERMISSIBLE EXPOSURE LIMITS (PEL)
ppm mg/M> ppm mg/M’
Substance (See note a) (See note b) Substance (See note a) (See note b)
62-07347 hydantoin ——————— 3
| = 5 € Bicht brobett Ski 5 50
Ehtors ; } Sk _ 65 P ; tichtorid
E . l l. l ] -l 0_5. B’ch*mw 1haltc l,eee ;vaea
Ehlorine-dioxide 63 Bicidrin—Skin 925
€—€htoroacetaldehyde 3 Diethytamino-ethanot—Skin HH————56
i ; e Dricthvt i Sii
Ehtorobenzene Biftvorodibromomethane 10— 866
= et freme: Bii s Ski 5
Ehtorodiphenyl-(42%-Chtorine) B vt oSk ]
Ehtorodiphenyl-(54%-Chiori Bimcth ot i
Epichiorhydes o Ski
Ehtoroform(Fri=chtoromethanc) 5—249 chioroethylphosphatesee
+=Chioro=t=nitropropanc 20— 166 biBrom
h Ski 25 % Biisobutyit
€hrommum-Metat-&-insot—saits t Bimethylsutfate—=Skin 5
Coat itchvotatites(k Bimitrot il
sotuble-fractionanthracene; Skin —————————+
BaPt ; cridine Bir esol—Siki o2
€Eopper-fume R EEEE———— 1 4 Skin 06— 3660
_— Biphenyimethane-ditsocyanate
€Erotorratdehyde 22— Bipropytencgiycol-methyt
Eumenc==Skin 56——————245 ether—Skin +HH——————666
amic ENy—Ski 5 Disecroctyhphthat Bi
Eyanogen o cthythexyl=phthatate) —_
Eyclohexane 300———+650 Emery . R . —_—10
Eyciohexanct 5——————200 Endosutfan-Fhiodan{Bly=skin T — ¥
24=-D —_—10 +2=Epoxypropanc;sce
bbF _—1 Propylene—oxide
PB¥P;-seeDichiorvos —_— 3= =t=
e - o -
Piacetoncatcoho-(4=hydroxy=4= Ethanethiolsec-Ethylmercaptan
methyl=2=pentanonc) 59— 240 Ethanotamine I
Ethytemediammine _—— 2=Ethoxyethylacetate¢Celt
- ——— 3 Ethyt-atcohot-tethanoty +660————+9606
>-N-Bibutylami hamot=Siki > ; Ethviamm
Bibutytptrosphrate 5 Ethytsec—amytketone(5=meth=
Bibutytphthatate _— yh-3—heptamome) 430
GwBt.cHombenmc 56— 360 Ethyl-bromide 200—————890
p~Dichiorobenzene F—————450 Ethyl-butylt-ketone(3-
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TABLE 1 TABLE 1
PERMISSIBLE EXPOSURE LIMITS (PEL) PERMISSIBLE EXPOSURE LIMITS (PEL)
ppm mg/M’ Ppm mg/M>
Substance (See note a) (See note b) Substance (See note a) (See note b)
Ethytether 490——————1;260 {:rthmn-rhydndc 0-625
Ethytsilicate +——————856 Magnesturroxide-fume _— 18
? . Matathi Sid _ ]
€ Manganese-and-compounds;as
Mn ——— 5
Marble _—f
Mrethane ) Simpte Asphyxtant
Methanethiolh-sce-Methyt
mercaptan
Mecthoxychtor i —
2=Mrcthoxyethanot=skim(Mcthyt
cettosotvey 25——80
Methytacetate 200———610
Methytacetylene-tpropymc) +H00——————+656
Methytacetylenc=propadiene
Methylat-(dimethoxy=methanc) +060———————3;106
Methytateohot-tmethanoh) 200———————269
Methytamine o
Methylamytatcohot-sce-Methyl
tsobutyt-carbinot
Methyl2=cyano—acrylate e
Methyhisoamytketone H————AF5
Methy-(n=amybketone (2=
Heptanonc? ) H0———465
Methyt-bromide—Skin =0
Mecthybutytketone;see2=
Hexanone
Methytcettosotve=skin;see2=
Methoxyethanot ) — ——
Methyl-cellosolveacetate=Skim;
sccEthylenegiyeot
monomethytether-acetate —
Mrethytchioride HH—————216
Mrethytchloroform 356—————1900
Methyleyctohexane 500——————2,000
Methyleyctohexanot H00————470
o—Mrcthyleyclo=hexanone=—=Skin +HH———466
.‘vhthy}_.,ydu-, dienyt s
nese-tricarbonyHtasMm)==skin 92
Methyl-demeton=skin _—h5
Methytcthyh-ketone- (MEK);see
2=Butanone
Mcrhyl—_foﬁpate H————250
MrethyHodide—Skin 38
Methybisoburtyt-carbinol—Si 2 ]
Hexomre
Methytsocyanate—=Skin 662———005
Methylmercaptan et
Methytmethacrylate He———HO
Methyi-parathion=skin —_—32
Methyl-propytketone,see 2=
Pentanone
€ Methytsiticate 30
€o=Methylstyrene . 10— 480
Mot ohemvi-
bbb 602——————62
Molybdenum—tsotubte-com=
pounds) -5
—(insoluble-compounds) —_——18
‘Morphotine—Skin 20—
Naphtha{coattar) +06—————400
Neon Simpte Asphyxiant
MNicketcarbonyt - H
) {Secnote—a2)
Nickelt-mretal-and-sotublecom=
pounds;asNG _—
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TABLE 1 TABLE 1
PERMISSIBLE EXPOSURE LIMITS (PEL) PERMISSIBLE EXPOSURE LIMITS (PEL)
ppm mg/M* ppm mg/M>
Substance (See note a) (See note b) Substance (See note a) (See note b)
Nitrot St 5 . _ 6>
N R Ss:ilcu!nlu m"'pﬁm’"d.s tas5c) . .
‘”. “:l ° rzene—Sh 160 316 Sit Carbid 6:05 BE y
Nitrogen Simpte Asphyxiant Sitver-metat-and-sohsbtecom=-
&ngcn—dmndt 9 pounds — 6-01
Nitrogen-triftuoride 29 Sodivm-flnoroacetate (1986)—
€ Nitroglycerin—Skin 62— 3 Skin 0-05
+=Nitropropanc 26— 56 Starch ——————10
Nitrototuene=Skin 530 Stoddard-solvent 20— 156
Nitrotrichtoromethame;see Strychnine —_ 015
ehlvropicrin Sucrose —_—ig
Octane 46— 1966 Sulfuric-acid —_—_—
{Seenote—) Sutfurpentafluoride 6025——6:25
Ozonc H—62 Fantatum —_— %
Pentaborane 0:005———6:6+ Fetturium-hexaftuoride ¢ 62
Pcntachhmmphth-a*enc_—ﬁkin —_—5 FEPP—S5kin 9:05
Pcmachhrophend—%km ——f5 €E—TFerphenyls +— 95
Phenot—S5kin — Fetrachtoromethane,see-€Carbon
Phenyt-cther-{vapor) 3 Fetrachtoromaphthatene—Skin _—3
{vapor) 3 {See—note—h)
Phenylethylene;sce-Styrene Fetrahydrofuran 260—————————590
Phenyt-giyeidytcther(PGE) 60 FetramethyHead-tas-Pb)—Skin 0-+50
Phenythydrazine=—Skin —22 Seenote—h)
Phosdrin-tMevinphost & y—Skin 1 Fetranitromethane —%
Phosphoricacid —_— Fhattiunr(sotuble-compounds)y—
Phosphorus—pentachioride - Firiramr— — 5
Phosnt tr Frrte X .
T t &S—‘ﬁ. ———%_
Pl ]h"l"p:'.m“l tr xl:l.ﬂlund: 5 5 FSH{I t72nd-SnOz)-as |s3" R
;::::jﬁ'g ﬁl:’:; 43 Fimoxid
indandione) _ ot Fitarmi froxid _ 10
Phatinunr(Sotuble-Saits)asPt = 9:002 o=Fotuidime—Skin &F——33
Potychiorobiphenyls. ¥ rene- Chiori ;
¥ 5 o
Propane Stmptc Asphyxtant Fributyl-phosphate —_—5
n=Propytacetate 200—————840 chioroform
m=Propyhnitrate 26— ——HO Frichtoromethane;sec
L. . > 5 A : -
;'up":c"e ""."l“ Skin 106 240 Fricthviam; IEEE 85 EEE BE
Pyridine 5 2:4;6=Frinitrophenot,scePicric
—Solubtesaits 6-00+ Friorthocresyt-phosphate —b
Rommet e —1 Friphenytphosphate D E—
ductstas-formatdchyde) e — T —Sotubte —
Rotenone-tcommerctat) —_—5 —nsotuble N —
Rouge —————18 Furpentine H0——560
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TABLE 1 TABLE |
PERMISSIBLE EXPOSURE LIMITS (PEL) PERMISSIBLE EXPOSURE LIMITS (PEL)
ppm mg/M3 ppm mg/M3
Substance (See note a) (See note b) Substance (See note a) (See note b)
Yrantum-(maturat)-sot—&—insot: Boron tribromide 1 10
compounds-as& B —— 71 C Boron trifluoride 1 3
¥anadium-{VoO5)as-¥-Dust G Bromacil I 10
Vinyhacetate H——— 36 Bromine 0l 07
¥inyh-bromide 256—————+168 Bromine pentafluoride 01 = 07
¥inyttotuene i S— Bromochloromethane 200 0 1,050
Hytene-txytol) 100—————————435 Butadiene (1,3-butadiene) 0w 000022
Xytidine—Sikin — 35 Butane 800 1900
Fitrivm e Butanethial, see Butyl mercaptan
Zime-chioride-fume —_—t 2—-Butanone 20 5%
Zincoxide-fume _5 2-Butoxy ethanol (Butyl Cello-
Zirconiom-compounds-tas—Zr) ——) )| solve)—skin 2 120
Abate, see Temenhos Butyl acetate (n-butyl acetate) 150 710
A%ae, see " emephos sec—Butyl acetate 200 950
Acetaldehyde 00 = 180 tert—Butyl acelate 200 950
Aceticacid o == 02 Butyl acrylate 10 55
C_Acetic anhydride 5 20 C_n—Butyl alcohol-skin 50 150
Acetone 750 = 1,780 sec—Butyl alcohol 100 305
Acetonitrile 4 070 tert-Butyl alcohol 100 300
2-Acetylaminofluorene, see WAC C_Butylamine_skin 5 15
296-62-073 . . C tert-Butyl chromate (as CrO3)—
Acetylene Simple Asphyxiant sKin — 0.1
Acetylene dichloride, see 1,2~ i n—Butyl glycidyl ether (BGE) 25 135
A Etl;ll::l::)tﬂth!l;l:)e y . . s n-Butyl lactate 35 25
C etrabromide r 15 Butyl mercaptan 0.5 1.5
chtxl Isalicylic acid —(-) - —_.._(5) 25 o-sec~Butylphenol-skin 5 30
crolein 0L 02> p-tert-Butyl—toluene 10 60
Acrylamide-skin = @@ 03 C_Cadmium oxide fume, as Cd — 0.05
Acrylic acid . o 0000 30 Cadmium dust and salts, as Cd — 0.05
Acrylonitrile—skin, see WAC Calcium arsenate, see WAC 296—
296-62-07341 6207347
Aldrin—skin = 0.25 Calcium carbonate — 10
Ally! alcohol-skin 2 5 Calcium cyanamide — 0.5
Allyl chloride r 3 Calcium hydroxide — 5
Allyl propyl disulfide 2 12 Calcium oxide — 2
a-Alumina, see Aluminum oxide Calcium silicate — 10
Alt;l::ln:n:j 4 10 Camphor (synthetic) 2 12
m nd oxide j—

Sta anc on = S Cadgl::tlactam . |
soluble salts — 2 vapor 5 20
alkyls (NOC) —_ 2 p X

Alundum, see aluminum oxide g:E::{:)l — (5) 1
4_Aminodiphenyl, sec WAC 296- Carbaryl (Sevin!®)) = 5
62-073 Carbofuran — 0.1
2-Aminoethanol, see Carbon black — 3.5
Ethanolamine Carbon dioxide 5,000 9,000
2-Aminopyridine 05 = 000 2 Carbon monoxide 50 55
Ammonia . 25 02018 Carbon tetrabromide 0.1 1.4
Ammonium chloride, fume - @10 Carbonyl chloride, see phosgene
Ammonium sulfamate (Ammate) — 0 Carbonyl fluoride 2 5
n—Amyl acetate loo = 530 Catechol 5 20
sec—Amyl acetate ‘s 0 670 Cellulose (paper fiber) — 10
Aniline & homolgues—skin 2 10 Cesium _hydroxide — 2
Anisidine (o, p-isomers)—skin 01 05 Chlordane—skin — 0.5
Antimony & Compounds (as Sb) = 0.5 Chlorinated camphene—skin — 0.5
ANTU (alpha Naphthyl Chlorinated diphenyl oxide — 0.5
thiourea) = 03 C_Chlorine 1 3
Argon Simple Asphyxiant Chlorine dioxide 0.1 0.3
Arsenic & Compounds (as As) C Chilorine tri—fluoride 0.1 0.4
which are exempt from WAC C_Chiloroacetaldehyde 1 3
296-62-07347 = @@ 02 a—Chloroacetophenone
Arsine 005 =~ 02 (Phenacylchloride) 0.05 0.3
Asbestos, see WAC 296-62— Chloroacetyl chioride 0.05 0.2
07517 Chlorobenzene
ASPh-’*l_h (petroleum) fumes ol _ 5 (Monochlorobenzene) 75 350
Atrazine ] — S C_o-Chiorobenzylidene
Azinphos methyl-skin = 02 malononitrile (OCBM)-skin 0.05 0.4
Barium (soluble compounds) = 05 Chlorobromomethane 200 1,050
Benomyl 08 10 2-Chloro-1,3-butadiene, see
Benzidine, sece WAC 296-62-073 Chlorogrene
p—Benzoquione, see Quinone Chlorodifluoromethane 1,000 3,500
Benzoyl peroxide — 5 Chlorodiphenyl (42% Chlorine)—
Benzyl chloride 1 5 skin — !
Biphenyl, see Diphenyl Chiorodiphenyl (54% Chlorine)—
Bismuth telluride — _10 skin — 0.5
Se—doped ) — 5 1-Chloro-2,3-epoxy propane, see
Borates, tetra, sodium salts Epichlorhydrin
anhydrous — 1 2-Chloroethanol, see Ethylene
decahydrate o 5 chlorohydrin
pentahydrate — 1 Chloroethylene, see vinylchloride
Boron oxide — 10
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PERMISSIBLE EXPOSURE LIMITS (PEL)

TABLE 1
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PERMISSIBLE EXPOSURE LIMITS (PEL)

Substance

ppm
(See note a)

mg/M>
(See note b)

ppm mg/M>
Substance (See note a) (See note b)
Chloroform (Trichloromethane) 10 50
1-Chloro—1-nitropropane 2 10
bis-Chloromethyl ether, see
WAC 296-62-073
Chloropentafluorocthane 1,000 6,320
Chloropicrin 0.1 0.7
Chloroprene (2-chloro—1,3—-bu-
tadiene)-skin 10 35
o-Chlorostyrene 50 285
o—Chlorotoluene 50 250
2-Chloro-6—(trichloromethyl)
pyridine, see Nitrapyrin
Chlorpyrifos—skin — 0.2
Chromium Metal 0.5
Chromium (I1) compounds, as Cr — 0.
Chromium (111) compounds, as
Cr — 0.5
Chromium (VI) compounds, as
Cr — 0.05
Chromyl chloride 0.025 0.15
Clopidol — 10
Coal tar pitch volatiles (benzene
soluble fraction anthracene,
BaP, phenanthrene, acridine,
chrysene, pyrene) 0.2
Cobalt, metal fume & dust, as Co — 0.1
Cobalt carbonyl, as Co — 0.1
Cobalt hydrocarbonyl, as Co — 0.1
Copper, as Cu
Fume — 0.1
Dusts and Mists — 1.0
Corundum, see Aluminum oxide
Cotton Dust (raw) — 1.0
., (See_note ¢)
CraglR] herbicide — 10
Cresol (all isomers)-skin 5 22
Crotonaldehyde 2 6
Crufomate — 5
Cumene-skin 50 245
Cyanamide — 2
Cyanide (as CN)-skin — 5
Cyanogen 10 20
C_Cyanogen chloride 03 0.6
Cyclohexane 300 1,050
Cyclohexanol 50 200
Cyclohexanone-skin 25 100
Cyclohexene 300 1,015
Cyclohexylamine—skin 10 40
Cyclonite—skin, see RDX
Cyclopentadiene 75 200
Cyclopentane 600 1,720
Cyhexatin — 5
24-D — 10
DDT = i
DDVP, sce Dichlorvos - -
_)ecaborg#g—skin 0.05 0.3
Demeton” "~ '—skin 0.01 0.1
Diacetone alcohol (4—hydroxy—4—
methyl-2-pentanone) 50 240
1,2-Diaminoethane, see
Ethylenediamine — —
Diazinon-skin — 0.1
Diazomethane 0.2 0.4
Dibora 0.1 0.1
_Dibromﬁz], see Naled
1,2-Dibromo-3—chloropropane,
see WAC 296-62-07345
2—N-Dibutylamino ethanol-skin 2 14
Dibutyl phosphate I S
Dibutyl phthalate — 5
C Dichloroacetylene 0.1 0.4
C_o-Dichlorobenzene 50 300
p-Dichlorobenzene 75 450
Dichlorodifluoromethane 1,000 4,950
1,3—Dichloro—5,5-dimethyl
hydantoin — 0.2
1,1-Dichloroethane 100 400
1,2-Dichloroethane, see Ethylene
dichloride
1,2-Dichloroethylene 200 790

[145]

1,1-Dichloroethylene, see Vinyli-
dene chloride

Dichloromethane, sec Methylene
chloride

Dichlorofluoromethane 10 40
1,2-Dichloropropane, see

Propylene dichloride
Dichloropropene—skin 1 5
2,2-Dichloropropionic acid i 6
Dichlorotetra fluoroethane 1,000 7,000
Dichlorvos (DDVP)-skin 0.1 1
Dicrotophos—skin — 0.25
Dicyclopentadiene 5 30
Dicyclopentadienyl iron — 10
Dieldrin—skin — 0.25
Diethanolamine 3 15
Diethylamine 10 30
Diethylaminoethanol-skin 10 50
Diethylene triamine—skin 4
Diethylether, see Ethyl ether
Diethyl ketone 200 705
Dicthyl phthalate — 5
Difluorodibromomethane 100 860
Diglycidyl ether (DGE) 0.1 0.5
Dihydroxybenzene, see

Hydroquinone
Diisobutyl ketone 25 250
Diisopropylamine—skin 5 20
Dimethoxymethane, see Methylal
Dimethyl acetamide—skin 10 35
Dimethylamine 10 18
4—Dimethylaminoazobenzene, see

WAC 296-62-073
Dimethylaminobenzene, sce

Xylidene
Dimethylaniline (N, N-Dimeth-

ylaniline)-skin 5 25
Dimethylbenzene, see Xylenc
Dimethyl-1,2-dibromo-2,2-di-

chloroethyl phosphate, see

Naled
Dimethylformamide—skin 10 30
2,6—Dimethylheptanone, see

Diisobutyl ketone
1,1-Dimethylhydrazine-skin 0.5 1
Dimethyl phthalate — 5
Dimethyl sulfate-skin 0.1 0.5
Dinitolmide — 5
Dinitrobenzene (all isomers)-skin 0.15 !
Dinitro-o-cresol—skin — 0.2
Dinitrotoluene—skin — 1.5
Dioxane (Diethylene dioxide)—

skin 25 90
Dioxathion-skin — 0.2
Diphenyl 0.2 1.5
Diphenylamine — 10
Diphenylmethane diisocyanate

(see Methylene bisphenyl

isocyanate (MDI))
Dipropylene glycol methyl ether—

skin 100 600
Dipropyl ketone 50 235
Diquat — 0.5
Di-sec,octyl phthalate (Di-2—

ethylhexylphthalate) — 5
Disulfuram — 2
Disulfoton — 0.1
2,6-Ditert.butyl-p-cresol — 10
Diuron — 10
Divinyl benzene 10 50
Emery — 10
Endosulfan (Thiodan!R})_skin = 0.1
Endrin—skin — 0.1
Epichlorhydrin-skin 2 10
EPN-skin — 0.5
1,2-Epoxypropane, see

Propylene—oxide
2,3—Epoxy~-1-propanol, see

Glycidol
Ethane Simple Asphyxiant

Ethanethiol, see Ethylmercaptan
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TABLE 1

PERMISSIBLE EXPOSURE LIMITS (PEL)

Substance

mg/M3
(See note b)

ppm
(See note a)

TABLE 1

PERMISSIBLE EXPOSUR

Substance

E LIMITS (PEL)

ppm mg/M>
(See note a) (See note b)

Ethanolamine

Ethion—skin

2-Ethoxyethanol—skin

2-Ethoxyethylacetate (Cellosolve
acetate)—skin

Ethyl acetate

Ethyl acrylate-skin

Ethyl alcohol (ethanol)

Ethylamine

Ethyl amyl ketone

Ethyl benzene

Ethyl bromide

Ethyl butyl ketone (3

Heptanone)
Ethyl chloride
Ethylene
C Ethylene chlorohydrin—skin
Ethylenediamine
C Ethylene glycol
Ethylene glycol dinitrate and/or

Nitroglycerin—skin

Ethylene glycol monomethyl ether

acetate (Methyl cellosolve ace-
tate)—skin

Ethylene imine—skin, see WAC
296-62-073

Ethylene oxide
(See WAC 296-62-07353)

Ethyl ether
Ethyl formate
Ethylidine chloride, see 1,1-
Dichloroe¢thane
C Ethylidene norbornene
Ethyl mercaptan
n—Ethylmorpholine—skin
Ethyl sec—amyl ketone (5-meth-
yl-3—heptanone)
Ethyl silicate
Fenamiphos—skin
Fensulfothion
Fenthion—skin
Ferbam
Ferrovanadium dust
Fluorides, as F
Fluorine
Fluorotrichloromethane, see
Trichlorofluoro methane
Fonofos—skin
Formamide
Formic acid
Furfural-skin
Furfuryl alcohol—skin
Gasoline
Germanium tetrahydride
Glass, fibrous or dust
(See note ¢)
C Gluteraldehyde

Glycerin mist
Glycidol (2,3-Epoxy—1-propanol)

3 8
— 0.4
S 19

5 27
400 1,400
5 20
1,000 1,900
0 18
25 130
100 435
200 390

S0 230

1,000 2,600
Simple Asphyxiant

1 3

10 25

0 00 125

0.05
(See note d)

0.3

400
100

1,200
300

5 25
5 23

25 130
10 85
— 0.1
— 0.1
— 0.2
— 10

— 2.5
0.1 0.2

— 0.1
20 30

10 40
900
0.6

10
0.7
10
25 75

Glycol monoethyl ether, see 2—
Ethoxyethanol

Graghit% (Synthetic)

Guthion'"’, see Azinphosmethyl

Gypsum

Hafnium

Helium

Heptachlor—skin

Heptane (n—heptane)

2-Heptanone, see Methyl n-amyl
ketone
3-Heptanone, see Ethyl butyl
ketone
Hexachlorobutadiene—skin
Hexachlorocyclopentadiene
Hexachloroethane
exachloronaphthalene~skin
Hexafluoroacetone—skin
Hexane

n—hexane

other Isomers

|
=

0.02 0.24

00 o1
10 100
— 0.2

0.1 0.7

0 1s0

500 1,800

[ 146 ]

2-Hexanone
Hexone (Methyl isobutyl ketone)

S 20
50 205

sec—Hexyl acetate
C Hexylene Glycol
Hydrazine-skin
Hydrogen
Hydrogenated terphenyls

C Hydrogen bromide

C Hydrogen chloride

C Hydrogen cyanide—skin

C Hydrogen fluoride
Hydrogen peroxide
Hydrogen selenide
Hydroquinone
4-Hydroxy—4-methyl-2-penta-

none, see Diacetone alcohol

2-Hydroxypropyl acrylate-skin

50 300

25 125
0.1 0.1

Simple Asphyxiant

0.5 5

3

5 7

10 10
3.5

10

1 1.5

0.2
=2

0.5 3

Indene

Indium and compounds, as In
C lodine

lodoform

Iron oxide fume

Iron pentacarbonyl

Iron salts, soluble, as Fe

Isoamyl acetate
Isoamyl alcohol
Isobutyl acetate
Isobutyl alcohol
Isooctyl alcohol .
C Isophorone
Isophorone diisocyanate—skin
Isopropoxyethanol
Isopropyl acetate
Isopropyl alcohol
Isopropylamine
N-Isopropylaniline—skin
Isopropylether
Isopropyl glycidyl ether (IGE)
Kaolin
Ketene
Lead and its inorganic compounds
which are exempt from WAC
296-62-07521
Lead arsenate -See WAC 296—
62-07341
Lead chromate
Limestone
ndane

Lithium hydride
P.G. (Liquified petroleum gas)

s

0.1 1
0.6 10

0.01 0.08

100 525
100 360
150 700
50 150
50 270

0.01 0.09
25 105
250 950
400 980

250 1,050
50 240

0.5 0.9

— 0.15

- 0.05

— 10

— 0.5
0.025

1,800

Jagnesite

lagnesium oxide fume

alathion—skin

aleic anhydride

anganese and compounds, as

Mn

Manganese tetroxide and fume

Manganese cyclopentpdenyl

tricarbonyl, as Mn—skin

Marble

Mesityl oxide

Methacrylic acid

Methane

Methanethiol, see Methyl
mercaptan

Methomyl-skin

Methoxychior

2—Methoxyethanol-skin (Methyl
cellosolve)

4-Methoxyphenol

Methyl acetate
Methyl acetylene (propyne)

|ZIZIZ T

O
K4

— 10
— 10
— 10
0.25 1

- |
= 1

— 0.1
— 10
15 60
20 70

Simple Asphyxiant

— 2.5
— 10

5 16
e |
610

1,000 1,650

Methyl acetylene—propadiene
mixture (MAPP)

Methy! acrylate-skin

ethylacrylonitrile-skin

ethylal (dimethoxy-methane)

1,000 1,800
10 35

1 3
1,000 3,100

Methylamine
ethyl amyl alcohol, see Methyl

isobutyl carbinol

M
M
Methyl alcohol (methanol)
M
M.

200 260
10 12



Washington State Register, Issue 86-16

WSR 86-16-009

[ 147]

TABLE 1 TABLE |
PERMISSIBLE EXPOSURE LIMITS (PEL) PERMISSIBLE EXPOSURE LIMITS (PEL)
ppm mg/M’ ppm mg/M’
Substance {See note a) (See note b) Substance (See note a) (See note b)
Methyl n-amyl ketone (2- p—Nitrochlorobenzene—skin — 0.5
Heptanone) 50 235 Nitroethane 100 310
N-Methyl aniline, see Monomethyl Nitrogen Simple Asphyxiant
aniline Nitrogen trifluoride 10 29
Methyl bromide-skin 5 20 Nitroglycerin—skin 0.05 0.5
Methyl butyl ketone, see 2— Nitromethane 100 250
Hexanone 1-Nitropropane 25 90
Methyl cellosolve-skin, see 2— 2-Nitropropane 10 35
Methoxyethanol N-Nitrosodimethylamine, see
Methyl cellosolve acetate~skin, WAC 296-62-073
see Ethylene giycol Nitrotoluene-skin 2 11
monomethyl ether acetate Nitrotrichloromethane, see
Methyl chloride 50 105 Chloropicrin
Methyl chloroform 350 1,900 Nitrous Oxide 30 54
Methyl chloromethyl ether, see Nonane 200 1,050
WAC 296-62-073 Octachloronaphthalene—skin — 0.1
Methyl 2—cyano acrylate 2 8 Octane 300 1,450
Methylcyclohexane 400 1,600 Oil_ mist, particulate — 5
Methylcyclohexanol 50 235 Osmium tetroxide 0.0002 0.002
Methylcyclohexanone-skin 50 230 Oxalic acid — 1
Methylcyclopentadienyl manga- C Oxygen difluoride 0.05 0.1
nese tricarbonyl (as Mn)-skin — 0.2 Ozone : 0.1 0.2
Methyl demeton-skin — 0.5 Paraffin wax fume — 2
C Methylene bisphenyl isocyanate Paraquat-skin — 0.1
(MDD 0.02 0.2 Parathion--skin — 0.1
4,4'-Methylene bis (2 Particulate polycyclic aromatic
chloroaniline), see WAC 296~ hydrocarbons (PPAH), see coal
62-073 tar p tch volatiles
C_Methylene bis (4— Pentaborane 0.005 0.01
cyclohexylisocyanate) 0.01 0.11 Pentachloronaphthalene—skin — 0.5
4,4-Methylene dianiline-skin 0.1 0.8 Pentachlorophenol-skin — 0.5
Methyl ethyl ketone (MEK), see Pentaerythritol — 10
2-Butanone Pentane 600 1,800
C Methyl ethyl ketone peroxide 0.2 1.5 2—Pentanone 200 700
Methyl formate 100 250 Perchloromethyl mercaptan 0.1 0.8
5—Methyl-3-heptanone, see Ethyl Perchloryl fluoride 3 14
amy! ketone Phenol-skin S 19
Methyl hydrazine, see Phenothiazine—skin — 5
Monomethyl hydrazine p—Phenylene diamine-skin — 0.1
Methyl iodide-skin 2 10 Phenyl ether (vapor) I 7
Methyl isoamyl ketone 50 240 Phenyl ether—Diphenyl mixture
Methyl isobutyl carbinol—skin 25 100 {vapor) 1 7
Methyl isobutyl ketone, see Phenylethylene, see Styrene
Hexone Phenyl glycidyl ether (PGE) 1 6
Methyl isocyanate-skin 0.02 0.05 Phenylhydrazine—skin 5 22
Methyl isopropyl ketone 200 705 Phenyl mercaptan 0.5 2
Methyl mercaptan 0.5 1 C Phenylphosphine 0.05 0.25
Methyl methacrylate 100 410 Phorate-skin — 0.05
Methyl parathion-skin — 0.2 Phosdrin (Mevinphos! *)=skin 0.01 0.1
Methyl propyl ketone, see 2— Phosgene (carbonyl chloride) 0.1 04
Pentanone Phosphine 0.3 0.4
Methyl silicate 1 6 hosphoric acid — 1
Mevinphos' ', see Phosdrin Phosphorus (yellow) — 0.1
Metribuzin — 5 Phosphorous oxychloride 0.1 0.6
Molybdenum, as Mo Phosphorus pentachloride 0.1 1
Soluble compounds — 5 Phosphorus pentasulfide — 1
Insoluble compounds — 10 Phosphorus trichloride 0.2 1.5
Monomethyl aniline-skin 0.5 2 Phthalic anhydride 1 6
Monocrotophos — 0.25 m-Phthalodinitrile — S
C Monomethyl hydrazine-skin 0.2 0.35 Picloram — 10
Morpholine—skin 20 70 Picric acid-skin — 0.1
Naled—skin — 3 Pindone, sec Pival
Naphtha (coal tar) 100 400 Piperazine dihydrochloride — )
Naphthalene 10 50 Pival'"! (2-Pivalyl-1,3—
oa—Naphthylamine, see WAC indandione) — 0.1
296—62-073 Plaster of Paris — 10
B—Naphthylamine, see WAC Platinum, as Pt
296-62-073 Metal — 1
Neon Simple Asphyxiant Soluble salts — 0.002
Nickel carbonyl 0.00] 0.007 Polychlorobiphenyls, see
Nickel, as Ni Chlorodiphenyls
Metal — 1 C Potassium hydroxide — 2
Soluble compounds — 0.1 Propane Simple Asphyxiant
Nicotine—skin — 0.5 Propargyl alcohol-skin ] 2
Nitrapyrin — 10 B-Propiolactone, see WAC 296—
Nitric acid 2 5 62-073
Nitric oxide 25 30 Propionic acid 10 30
p-Nitroaniline-skin — 3 Propoxur — 0.5
Nitrobenzene-skin 1 5 n—Propyl acetate 200 840
4—Nitrobiphenyl, see WAC 296— Propyl alcohol-skin 200 500
62-073 Propylene Simple Asphyxiant
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E LIMITS (PEL)

ppm mg/M’
(See note a) {See note b)

TABLE 1

PERMISSIBLE EXPOSURE LIMITS (PEL)

Substance

ppm
(See note a)

mg/M>
(See note b)

Propylene dichloride (1,2-
Dichloropropane)

Propylene glycol dinitrite-skin

15 350
0.05 0.3

Propylene glycol monomethyl
ether
Propylene imine—skin
Propylene oxide
n—Propyl nitrate
Propyne, see Methylacetylene
Pyrethrum
Pyridine
Quinone
RDX-skin
Resorcinol
Rhodium, as Rh
Metal fumes and dusts
Soluble salts
Ronnel
Rosin Core Solder, pyrolysis pro-
ducts (as formaldehyde)
Rotenone (commercial)
Rouge
Rubber solvent (naphtha)
Selenium compounds (as Se)
Selenium hexafluoride
Sesone, see Crag herbicide
Silane, see Silicon tetrahydride
Silicon
Silicon Carbide
Silicon tetrahydride
Silver, metal and soluble com-
pounds
C Sodium azide
Sodium bisulfite
Sodium-2, 4—dichloro—
phenoxyethyl sulfate, see Crag
herbicide
Sodium fluoroacetate (1080)-skin

100 360
5
50
110

NIn
(1 [=11¥)

e |
S 15
0.1 0.4

— 1.5

10 45

— 0.1
= 0.001
= 10

— 0.1
— 5
— 10
1,600

— 0.2

0.05 0.2

— 10
— 10
5 7

— 0.01
0.1 0.3
— 5

— 0.05

C _Sodium hydroxide
Sodium metabisulfite

Starch
Stibine
Stoddard solvent

Strychnine
C Subtilisins (proteolytic enzymes)

— 10

100 535
— 0.15
= 0.00006

Sucrose

Sulfotep-skin, see TEDP
Sulfur dioxide

Sulfur hexafluoride
Sulfuric acid

C Sulfur monochloride
C Sulfur pentafluoride

C Sulfur tetrafluoride
Sulfuryl fluoride

Sulprofos R
Systox, see Dcmeton[ !

245-T

Tantalum

TEDP-skin

Tellurium

Tellurium hexafluoride

Temephos
TEPP-sk

C Terphenyls
1,1,1,2-Tetrachloro-2,2—
difluoroethane
1,1,2,2-Tetrachloro-1,2—
diftuoroethane
1,1,2,2-Tetrachloroecthane—skin
Tetrachloromethane, see Carbon
tetrachloride
Tetrachloronaphthalene—skin
Tetraethyl lead (as Pb)—skin

wla

Tetrahydrofuran
Tetramethy! lead (as Pb)-skin

Tetramethyl succinonitrile-skin

— 10

0.02 0.2
— 10

0.004 0.05

0.5 S

500 4,170

500 4,170
1 7

= 2
— 0.1
(See_note f)
200 590
— 0.15

(See_note f)
3

Tetranitromethane

1 8
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Tetrasodium pyrophosphate
Tetryl (2,4,6~trinitrophenyl—
methyinitramine)-skin
Thallium (soluble compounds)—
skin (as Tl
4,4-Thiobis (6-tert.butyl-m—
cresol)
Thioglxcolig acid-skin
Thiram[R] "™, see WAC 296-62—
07519
Tin, as Sn
Metal
Oxide and inorganic com-

pounds, except SnHy
Organic compounds-skin

Titanium dioxide
Toluene—2,4-diisocyanate (TDI)

-

- 1.5

— 0.1

0.04

o—Toluidine-skin

p-Toluidine-skin

Toxaphene, see Chlorinated
camphene

Trichloroacetic acid
1,2,4-Trichlorobenzene

1,1,1-Trichloroethane, see Methyl
chloroform

1,1,2-Trichloroethane-skin

Trichlorofluoromethane

Trichloromethane, sec
Chloroform
Trichloronaphthalene-skin
1,2,3-Trichloropropane—skin
1,1,2-Trichloro-1,2,2—
trifluorocthane

Tricyclohexyltin hydroxide, see

Cyhexatin
Tricthylamine
Triftuorobromomethane
Trimellitic anhydride
Trimethylamine
Trimethyl benzene

Trimethyl phosphite
2,4,6-Trinitrophenol, see Picric

acid
2,4,6-Trinitrophenyl—
methylnitramine, see Tetryl
Trinitrotoluene—skin
Triorthocresyl phosphate—skin

0.2 2.5

b) 40

10 45
1,000 T 5.600

1,000

o 4
1,000 6,100

0.005 0.04
0
25 120

El [V

Triphenylamine

Triphenyl phosphate
Tungsten & Compounds, as W

Soluble
Insoluble
Turpentine
Uranium (natural) sol. & insol.
compounds as U
Valeraldehyde
Vanadium (V;05),as V
Vinyl acetate

Vinyl bromide
Vinyl chloride, see WAC 296-62—

07329
Vinyl cyanide, see Acrylonitrile
Vinyl cycloh dioxide
Vinyl toluene
Vinylidene chloride
VM&P naphtha
Warfarin

Welding fume
Wood dust

Nonallergenic
Allergenic (e.g. cedar, mahoga-
ny, teak)
m-Xylene-a,a~diamine—skin
Xylene (xylol)
Xylidine—skin
Yttrium
Zinc chloride fume

|
wlulofo

- 5
100 560

— 0.2
50 175
— 0.05
— 10
10 30

5 20

10 60
50 240

300 1,350

— 25

— 0.1
100 435
2 10
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TABLE 1
PERMISSIBLE EXPOSURE LIMITS (PEL)
ppm mg/M’
Substance (See note a) (See note b)
Zinc chromate ot 0.5
Zinc oxide dust = 10
Zinc oxide fume — 5
Zinc stearate = 10
Zirconium compounds (as Zr) — 5

a) Parts of vapor or gas per million parts of contaminated air by
volume at 25°C and 760 mm. Hg. pressure.

b) Approximate milligrams of substance per cubic meter of air.

¢) No footnote "c" is used to avoid confusion with ceiling value
notations.

d) An atmospheric concentration of ((rot)) more than 0.02 ppm((;
or)) may require personal protection ((may—be—mcceessary)) to avoid
headache.

e) ((==5=Fpmrindiameter:

ir;)) This 8 hour time weighted av-
erage is for respirable dust as measured by a vertical elutriator_cotton
dust sampler or equivalent instrument. This time weighted average ap-
plies to the cotton waste processing operations of waste recycling
(sorting, blending, cleaning, and willowing) and parnetting.
) Biologic monitoring is essential for personnel control.

. " N
trmmre= ceHmy cermg-concentration

tratrom

average
Eoncer—Maximum
. torats
BenzeneE3F4—
1060Y i Py A P
1969y +8-ppm 25ppm 50-ppm t6-mimute
(F37-29 l|979) 2 ‘Pi3 5 ‘”3 35 1”3 36-m+
ECadminmrdust————
Z37-5—1976) O3t M6 M
Earbordisulfide———
(737 3 106 28 25 186 Py
L3 o=—1760) ZOppnT JUppnT TOU-ppmY Jo-mmutes:
EarbonrFetra———
1063 i 1O & ANDE yd H L
12077 TO-ppmr 23 ppmy 200 ppnT Jnmmutesm
) 14 P P
— 62373 +=1970——26-ppm 36-ppm 58-ppm 5 mimutes:
!95!91 i 0-61 ,P’J 0-04 P!J
1OLQ) . — 3OO A0 L0608 r . H
1967y TO0ppm z00ppm GOUppNT ommutes T
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+—Tanre—2
((-(Scc-notc—"')
time= ceiting ceiting-concentration
Morteariat s £ PO MY
wrawelTar WC|5uv.cu COIRLIT—= TOT A o=1IroutT SInTt.
aAVCTAage tration
€Concer—Maximum
tration———duration
ifno
measurable
exposure
occurs:
—197H 665 m M Ot me M
- LA ;
chronmates
(23774973} o+ A ,3 93 ,”3

TABLE 2
PERMISSIBLE EXPOSURE AND SHORT TERM LIMITS

(See note a)

8—hour
time-weighted
average
permissible

exposure limit

Short term
permissible
exposure limit

Substance

Allyl glycidal ether—skin -5 ppm 10 ppm
Benzene 1 ppm 5 ppm
Beryllium and

beryllium compounds 2 ;4g/M3 5 ;zg/M3
Carbon disulfide—skin 10 ppm 15 ppm
Carbon tetrachloride~skin S ppm 20 ppm
Dichloroethyl ether—skin 5 ppm 10 ppm
1,1-Dichloro—1-nitroethane 2 ppm 10 ppm
Ethylene dibromide-skin 0.1 ppm 0.5 ppm
Ethylene dichloride 10 ppm 15 ppm
Formaldehyde 1 ppm 2 ppm
Hydrogen sulfide 10 ppm 15 ppm
Mercury

Organo—skin 0.01 mg/M3 0.04 mg/M3

All other compounds

except organo 0.05 mg/M3 0.1 mg/M3
Methylene chloride 100 ppm 500 ppm
aMethyl styrene 50 ppm 100 ppm
Nitrogen dioxide 3 ppm 5 ppm
Styrene, monomer 100 ppm 200 ppm

(vinyl benzene)
Tetrachloroethylene

(perchloroethylene) 50 ppm 200 ppm
Toluene 100 ppm 150 ppm
Trichloroethylene 50 ppm 200 ppm

a A short term permissible exposure limit is defined as a 15—
minute time—weighted average exposure which shall not be
exceeded at any time during a work day even if the 8—hour
time—weighted average is within the permissible exposure lim-
it. Exposures at the short term limit shall not be longer than
15 minutes and shall not be repeated more than four times per
day. There shall be at least 60 minutes between successive ex-
posures at the short term limit.

NoTE:
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((+)) TABLE 3

PARTICULATES
Respirable Eraction
mg/M” Total Dust
Substance ((Mppef)) mg/M”
(See notc ((¢)) a)
Silica:
Crystalline: (See note ((f)) b) 3
((Quartr—trespirabley———————————————— HomeM2m
#5107+3))
Quartz ((totatdusty)) ............. Od .ot 30mg/M
%Si02+3
Cristobalite: Use 1/2 the value
((cateutatedfrom-the-mass—for-
mutae)) for quartz.
Tridymite: Use 1/2 the value
(( =
tae)) for quartz.
Amorphous, including natural 3
diatomaceous earth(( 80me/ M=
%5167))
3 6
Silicates (less than 1% crystalline silica):
Mica((—————————— 26)) 3 6
Soapstone({(————————————— 28)) 3 6
Tale((——————————————— 28)) 2
Talc containing no asbestos fibers
Fibrous form-see WAC 296-62-07517
Portland cement({ 10
Graphite (natural)((———————"—== 5
Coal dust (respirable fraction) 3
Less than 5% SiO(( 24((wm— " 2Amg M=
o)
For more than 5% SiOx((—————— ) 0 (= HOmgM=
HSt07+2))
Inert or nuisance dust((:)) 5 10 3
((Respirabtefraction————————————————————————— Smg/M
Pt ol 4 IPNRTVE ]
Fotatdost——m———— Home/ M )}
Total particulates (less than 1% SiO3) 5 IO((mgé-M—
Nore-Converstonfactors—

Frrre be—d ed—F he—fract: . A
with—thc—foltowmg—characteristics:)) (a) Both concentration and per-
cent quartz for the application of these limits arc to be determined
from the fraction passing a size-selector with the following
characteristics:

(b) The percentage of crystalline silica in the formula is the amount
determined from airborne samples, except in those instances in which
other methods have been shown to be applicable.

Aerodynamic diameter Percent passing

(unit density sphere) selector
2 90
2.5 75
35 50
5.0 25
10 0
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Reviser's note: The brackets and enclosed material in the text of
the above section occurred in the copy filed by the agency and appear
herei ant to the requirements of RCW 34.08.040.

n pur
AMEAZD’ATORY SECTION (Amending Order 77-14,
filed/7/25/77)

AC 296-62-20009 METHODS OF COMPLI-
ANCE. The employer shall control employee exposure
to coke oven emissions by the use of engineering con-
trols, work practices and respiratory protection as
follows:

(1) Priority of compliance methods.

(a) Existing coke oven batteries.

(i) The employer shall institute the engineering and
work practice controls listed in subsections (2), (3) and
(4) of this section in existing coke oven batteries at the
earliest possible time, but not later than January 20,
1980, except to the extent that the employer can estab-
lish that such controls are not feasible. In determining
the earliest possible time for institution of engineering
and work practice controls, the requirement, effective
August 27, 1971, to implement feasible administrative or
engineering controls to reduce exposures to coal tar pitch
volatiles, shall be considered. Wherever the engineering
and work practice controls which can be instituted are
not sufficient to reduce employee exposures to or below
the permissible exposure limit, the employer shall none-
theless use them to reduce exposures to the lowest level
achievable by these controls and shall supplement them
by the use of respiratory protection which complies with
the requirements of WAC 296-62-20011.

(ii) The engineering and work practice controls re-
quired under subsections (2), (3) and (4) of this section
are minimum requirements generally applicable to all
existing coke oven batteries. If, after implementing all
controls required by subsections (2), (3) and (4) of this
section, or after January 20, 1980, whichever is sooner,
employee exposures still exceed the permissible exposure
limit, employers shall ((resecarch;—devetopand)) imple-
ment any other engineering and work practice controls
necessary to reduce exposure to or below the permissible
exposure limit((;)) except to the extent that the employ-
er can establish that such controls are not feasible.
Whenever the engineering and work practice controls
which can be instituted are not sufficient to reduce em-
ployee exposures to or below the permissible exposure
limit, the employer shall nonetheless use them to reduce
exposures to the lowest level achievable by these controls
and shall supplement them by the use of respiratory
protection which complies with the requirements of
WAC 296-62-20011.

(b) New or rehabilitated coke oven batteries.

(i) The employer shall institute the best available en-
gineering and work practice controls on all new or reha-
bilitated coke oven batteries to reduce and maintain
employee exposures at or below the permissible exposure
limit, except to the extent that the employer can estab-
lish that such controls are not feasible. Wherever the
engineering and work practice controls which can be in-
stituted are not sufficient to reduce employee exposures
to or below the permissible exposure limit, the employer
shall nonetheless use them to reduce exposures to the
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lowest level achievable by these controls and shall sup-
plement them by the use of respiratory protection which
complies with the requirements of WAC 296-62-20011.

(ii) If, after implementing all the engineering and
work practice controls required by (b)(i) of this subsec-
tion, employee exposures still exceed the permissible ex-
posure limit, the employer shall implement any other
engineering and work practice controls necessary to re-
duce exposure to or below the permissible exposure limit
except to the extent that the employer can establish that
such controls are not feasible. Wherever the engineering
and work practice controls which can be instituted are
not sufficient to reduce employee exposures to or below
the permissible exposure limit, the employer shall none-
theless use them to reduce exposures to the lowest level
achievable by these controls and shall supplement them
by the use of respiratory protection which complies with
the requirements of WAC 296-62-20011.

(c) Beehive ovens.

(i) The employer shall institute engineering and work
practice controls on all beehive ovens at the earliest pos-
sible time to reduce and maintain employee exposures at
or below the permissible exposure limit, except to the
extent that the employer can establish that such controls
are not feasible. In determining the earliest possible time
for institution of engineering and work practice controls,
the requirement, effective August 27, 1971, to imple-
ment feasible administrative or engineering controls to
reduce exposures to coal tar pitch volatiles, shall be con-
sidered. Wherever the engineering and work practice
controls which can be instituted are not sufficient to re-
duce employee exposures to or below the permissible ex-
posure limit, the employer shall nonetheless use them to
reduce exposures to the lowest level achievable by these
controls and shall supplement them by the use of respi-
ratory protection which complies with the requirements
of WAC 296-62-20011.

(ii) If, after implementing all engineering and work
practice controls required by (c)(i) of this subsection,
employee exposures still exceed the permissible exposure
limit, the employer shall implement any other engineer-
ing and work practice controls necessary to reduce ex-
posures to or below the permissible exposure limit except
to the extent that the employer can establish that such
controls are not feasible. Whenever the engineering and
work practice controls which can be instituted are not
sufficient to reduce employee exposures to or below the
permissible exposure limit, the employer shall nonethe-
less use them to reduce exposures to the lowest level
achievable by these controls and shall supplement them
by the use of respiratory protection which complies with
the requirements of WAC 296-62-20011.

(2) Engineering controls.

(a) Charging. The employer shall equip and operate
existing coke oven batteries with all of the following en-
gineering controls to control coke oven emissions during
charging operations:

(i) One of the following methods of charging:

(A) Stage charging as described in subsection
(3)(a)(ii) of this section; or
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(B) Sequential charging as described in subsection
(3)(a)(ii) of this section except that subsection (3)(a)(ii)
and (3)(d) of this section does not apply to sequential
charging; or

(C) Pipeline charging or other forms of enclosed
charging in accordance with ((subsection(2)))(a) of this
((section)) subsection, except ((subsections—€2)))(a)(ii),
(iv), (v), (vi) and (viii) of this ((sectton)) subsection do
not apply.

(ii) Drafting from two or more points in the oven be-
ing charged, through the use of double collector mains,
or a fixed or moveable jumper pipe system to another
oven, to effectively remove the gases from the oven to
the collector mains;

(iii) Aspiration systems designed and operated to pro-
vide sufficient negative pressure and flow volume to ef-
fectively move the gases evolved during charging into the
collector mains, including sufficient steam pressure, and
steam jets of sufficient diameter;

(iv) Mechanical volumetric controls on each larry car
hopper to provide the proper amount of coal to be
charged through each charging hole so that the tunnel
head will be sufficient to permit the gases to move from
the oven into the collector mains;

(v) Devices to facilitate the rapid and continuous flow
of coal into the oven being charged, such as stainless
steel liners, coal vibrators or pneumatic shells;

(vi) Individually operated larry car drop sleeves and
slide gates designed and maintained so that the gases are
effectively removed from the oven into the collector
mains;

(vit) Mechanized gooseneck and standpipe cleaners;

(viii) Air seals on the pusher machine leveler bars to
control air infiltration during charging; and

(ix) Roof carbon cutters or a compressed air system
or both on the pusher machine rams to remove roof
carbon.

(b) Coking. The employer shall equip and operate ex-
isting coke oven batteries with all of the following engi-
neering controls to control coke oven emissions during
coking operations:

(i) A pressure control system on each battery to ob-
tain uniform collector main pressure;

(ii) Ready access to door repair facilities capable of
prompt and efficient repair of doors, door sealing edges
and all door parts;

(iii) An adequate number of spare doors available for
replacement purposes;

(iv) Chuck door gaskets to control chuck door emis-
sions until such door is repaired, or replaced; and

(v) Heat shields on door machines.

(3) Work practice controls.

(a) Charging. The employer shall operate existing
coke oven batteries with all of the following work prac-
tices to control coke oven emissions during the charging
operation:

(i) Establishment and implementation of a detailed,
written inspection and cleaning procedure for each bat-
tery consisting of at least the following elements:

(A) Prompt and effective repair or replacement of all
engineering controls;
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(B) Inspection and cleaning of goosenecks and stand-
pipes prior to each charge to a specified minimum diam-
eter sufficient to effectively move the evolved gases from
the oven to the collector mains;

(C) Inspection for roof carbon build—up prior to each
charge and removal of roof carbon as necessary to pro-
vide an adequate gas channel so that the gases are ef-
fectively moved from the oven into the collector mains;

(D) Inspection of the steam aspiration system prior to
each charge so that sufficient pressure and volume is
maintained to effectively move the gases from the oven
to the collector mains;

(E) Inspection of steam nozzles and liquor sprays pri-
or to each charge and cleaning as necessary so that the
steam nozzles and liquor sprays are clean;

(F) Inspection of standpipe caps prior to each charge
and cleaning and luting or both as necessary so that the
gases are effectively moved from the oven to the collec-
tor mains; and

(G) Inspection of charging holes and lids for cracks,
warpage and other defects prior to each charge and re-
moval of carbon to prevent emissions, and application of
luting material to standpipe and charging hole lids
where necessary to obtain a proper seal.

(ii) Establishment and implementation of a detailed
written charging procedure, designed and operated to
eliminate emissions during charging for each battery,
consisting of at least the following elements:

(A) Larry car hoppers filled with coal to a predeter-
mined level in accordance with the mechanical volume-
tric controls required under subsection (2)(a)(iv) of this
section so as to maintain a sufficient gas passage in the
oven to be charged;

(B) The larry car aligned over the oven to be charged,
so that the drop sleeves fit tightly over the charging
holes; and

(C) The oven charged in accordance with the follow-
ing sequence of requirements:

(aa) The aspiration system turned on;

(bb) Coal charged through the outermost hoppers, ei-
ther individually or together, depending on the capacity
of the aspiration system to collect the gases involved;

(cc) The charging holes used under ((subsection
3)))(a)(i1)((€3))) and (b) of this ((seetion)) subsection
relidded or otherwise sealed off to prevent leakage of
coke oven emissions;

(dd) If four hoppers are used, the third hopper dis-
charged and relidded or otherwise sealed off to prevent
leakage of coke oven emissions;

(ee) The final hopper discharged until the gas channel
at the top of the oven is blocked and then the chuck door
opened and the coal leveled;

(ff) When the coal from the final hopper is discharged
and the leveling operation complete, the charging hole
relidded or otherwise sealed off to prevent leakage of
coke oven emissions; and

(gg) The aspiration system turned off only after the
charging holes have been closed.

(i) Establishment and implementation of a detailed
written charging procedure, designed and operated to
eliminate emissions during charging of each pipeline or
enclosed charged battery.
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(b) Coking. The employer shall operate existing coke
oven batteries pursuant to a detailed written procedure
established and implemented for the control of coke oven
emissions during coking, consisting of at least the fol-
lowing elements:

(i) Checking oven back pressure controls to maintain
uniform pressure conditions in the collecting main;

(1) Repair, replacement and adjustment of oven doors
and check doors and replacement of door jambs so as to
provide a continuous metal-to-metal fit;

(iii) Cleaning of oven doors, chuck doors and door
jambs each coking cycle so as to provide an effective
seal;

(iv) An inspection system and corrective action pro-
gram to control door emissions to the maximum extent
possible; and

(v) Luting of doors that are sealed by luting each
coking cycle and reluting, replacing or adjusting as nec-
essary to control leakage.

(c) Pushing. The employer shall operate existing coke
oven batteries with the following work practices to con-
trol coke oven emissions during pushing operations:

(i) Coke and coal spillage quenched as soon as practi-
cable and not shoveled into a heated oven; and

(ii) A detailed written procedure for each battery es-
tablished and implemented for the control of emissions
during pushing consisting of the following elements:

(A) Dampering off the ovens and removal of charging
hole lids to effectively control coke oven emissions during
the push;

(B) Heating of the coal charge uniformly for a suffi-
cient period so as to obtain proper coking including pre-
venting green pushes;

(C) Prevention of green pushes to the maximum ex-
tent possible;

(D) Inspection, adjustment and correction of heating
flue temperatures and defective flues at least weekly and
after any green push, so as to prevent green pushes;

(E) Cleaning of heating flues and related equipment
to prevent green pushes, at least weekly and after any
green push.

(d) Maintenance and repair. The employer shall oper-
ate existing coke oven batteries pursuant to a detailed
written procedure of maintenance and repair established
and implemented for the effective control of coke oven
emissions consisting of the following elements:

(i) Regular inspection of all controls, including goose-
necks, standpipes, standpipe caps, charging hole lids and
castings, jumper pipes and air seals for cracks, misalign-
ment or other defects and prompt implementation of the
necessary repairs as soon as possible;

(ii) Maintaining the regulated area in a neat, orderly
condition free of coal and coke spillage and debris;

(iii) Regular inspection of the damper system, aspira-
tion system and collector main for cracks or leakage,
and prompt implementation of the necessary repairs;

(iv) Regular inspection of the heating system and
prompt implementation of the necessary repairs;

(v) Prevention of miscellaneous fugitive topside
emissions;

(vi) Regular inspection and patching of over
brickwork;
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(vii) Maintenance of battery equipment and controls
in good working order;

(viii) Maintenance and repair of coke oven doors,
chuck doors, door jambs and seals; and

(ix) Repairs instituted and completed as soon as pos-
sible, including temporary repair measures instituted and
completed where necessary, including but not limited to:

(A) Prevention of miscellaneous fugitive topside emis-
sions; and

(B) Chuck door gaskets, which shall be installed prior
to the start of the next coking cycle.

(4) Filtered air.

(a) The employer shall provide positive—pressure,
temperature controlled filtered air for larry car, pusher
machine, door machine, and quench car cabs.

(b) The employer shall provide standby pulpits on the
battery topside, at the wharf, and at the screening sta-
tion, equipped with positive-pressure, temperature con-
trolled filtered air.

(5) Emergencies. Whenever an emergency occurs, the
next coking cycle may not begin until the cause of the
emergency is determined and corrected, unless the em-
ployer can establish that it is necessary to initiate the
next coking cycle in order to determine the cause of the
emergency.

(6) Compliance program.

(a) Each employer shall establish and implement a
written program to reduce exposures solely by means of
the engineering and work practice controls specified in
subsections (2) through (4) of this section.

(b) The written program shall include at least the
following:

(i) A description of each coke oven operation by bat-
tery, including work force and operating crew, coking
time, operating procedures and maintenance practices;

(ii) Engineering plans and other studies used to deter-
mine the controls for the coke battery;

(iii) A report of the technology considered in meeting
the permissible exposure limit;

(iv) Monitoring data obtained in accordance with
WAC 296-62-20007.

(v) A detailed schedule for the implementation of the
engineering and work practice controls specified in sub-
sections (2) through (4) of this section; and

(vi) Other relevant information.

(c) If, after implementing all controls required by
subsections (2)((=)) through (4) of this section, or after
January 20, 1980, whichever is sooner, or after comple-
tion of a new or rehabilitated battery the permissible
exposure limit is still exceeded, the employer shall de-
velop a detailed written program and schedule for the
((devetopment—and)) implementation of any additional
engineering controls and work practices necessary to re-
duce exposure to or below the permissible exposure limit.

(d) Written plans for such programs shall be submit-
ted, upon request, to the Director, and shall be available
at the worksite for examination and copying by the Di-
rector, and the authorized employee representative. The

plans required under this subsection ((t6)—of-this—sce-

tion)) shall be revised and updated at least every six
months to reflect the current status of the program.
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(7) Training in compliance procedures. The employer
shall incorporate all written procedures and schedules
required under this section in the education and training
program required under WAC 296-62-20019 and,
where appropriate, post in the regulated area.

WSR 86-16-010
ADOPTED RULES
COLUMBIA BASIN COLLEGE
[Order 86-1—Filed July 25, 1986]

Be it resolved by the board of trustees of Columbia
Basin College, acting at Columbia Basin College, that it
does adopt the annexed rules relating to annual work-
load standards; tenure regulations, (nonrenewal of ten-
ured faculty contracts); applications and accounting for
absences and benefits, obligations, and reimbursement;
types of leaves; and repeal faculty promotion, selection,
screening and final list.

This action is taken pursuant to Notice No. WSR 86—
10033 filed with the code reviser on May 5, 1986.
These rules shall take effect thirty days after they are
filed with the code reviser pursuant to RCW
28B.19.050(2). '

This rule is promulgated under the general rule—
making authority of Columbia Basin College as author-
ized in chapters 28B.19B [28B.19] and 28B.50 RCW.

The undersigned hereby declares that the institution
has complied with the provisions of the Open Public
Meetings Act (chapter 42.30 RCW), the Higher Educa-
tion Administrative Procedure Act (chapter 28B.19
RCW), and the State Register Act (chapter 34.08
RCW) in the adoption of these rules.

APPROVED AND ADOPTED July 7, 1986.

By Jean Dunn
Administrative Assistant

AMBNDATORY SECTION (Amending Order 82-1,
led 10/11/82)

WAC 132S-30-011 ACADEMIC EMPLOYEE—
ANNUAL WORKLOAD STANDARDS. The annual
workload standards for full-time contracted academic
employees shall average ((as—fottows)) thirty hours of
campus responsibilities per week and shall include the
following specific responsibilities:

(1) 15 minimum and 17 maximum classroom contact
hours per week, per quarter, for straight lecture mode;

(2) 18 minimum and 22 maximum classroom contact
hours per week, per quarter, for lecture/lab mode, e.g.,
science, art, music, physical education;

(3) 22 minimum and 27 maximum classroom contact
hours per week, per quarter, for a predominantly lab
mode, e.g., occupational programs, skills labs; and

(4) 35 student contact hours per week, per quarter,
for counselors and librarians.

Hourly ranges are designed to reflect both existing
programs and provide flexibility to meet future programs
needs. Academic employees who have met minimum
hours per week per quarter will not be required to teach
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extended day classes except as provided in WAC 132S-

30-014.
AMENDATORY SECTION (Amending Order 82-1,

RIEd 10/T1/82)

WAC 1325-30-042 FACULTY PROMOTION—
GENERALLY. Academic employees at Columbia Basin
College shall be provided the opportunity to be promoted
from one salary range to a higher range. This opportu-
nity is made available to those academic employees who
have demonstrated a commitment to professional in-
struction beyond that which is expected for incremental
salary schedule advancement.

The minimum requirements for each salary range
((are)) shall be expressed in the annually adopted salary
schedule. All academic employees who meet the mini-
mum requirements are eligible for promotion and shall
be considered for possible recommendation annually.

AMFENDATORY SECTION (Amending Order 82-1,
filed 10/11/82)

WAC 1328-30-064 TENURE REGULA-

IONS—NONRENEWAL OF TENURED FACUL-
TY CONTRACTS. (1) The appointing authority shall
be deemed to have authority not to renew the contract of
any tenured faculty appointee for sufficient cause which
for the purpose of ((WAE€1325=36-0664)) this section
shall include those grounds enumerated in WAC 132S-
30-060 as well as budget reasons, change of instruction-
al program, or lack of students participating in a partic-
ular instructional program, if:

(a) Notice of such nonrenewal is tendered to the indi-
vidual faculty appointee prior to the last day of winter
quarter of any regular college year. Three weeks prior to
tendering such notice the president shall refer the matter
of nonrenewal to the review committee with appropriate
documentation specifying the grounds for the intended
nonrenewal of a tenured faculty appointee's contract.

(b) The review committee to which the matter is re-
ferred shall then conduct proceedings pursuant to WAC
132S5-30-062 (3) and (4) and at the conclusion of such
proceedings make an appropriate recommendation to the
appointing authority: PROVIDED, If the review com-
mittee to which a proceeding is referred pursuant to this
subsection fails to make a recommendation through the
president to the appointing authority prior to the last
day of winter quarter, such a failure shall be deemed a
recommendation that sufficient cause as defined in sub-
section (1) of this section exists for the nonrenewal of
the specific tenured faculty appointee's contract for the
ensuing regular college year.

(2) After the college president has determined that
the contract of a tenured faculty appointee shall not be
renewed for the ensuing regular college year, but prior
to referring the matter to the review committee for pro-
ceedings and the recommendations of such review com-
mittee, the college president shall:

(a) Determine whether fiscal problems can be elimi-
nated by the nonrenewal of a probationary faculty ap-
pointee's contract for the ensuing regular college year,
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and if such procedure would not provide a feasible
solution;

(b) Determine whether the individual tenured faculty
appointee is qualified for another faculty position within
Community College District 19; or

(c) If such tenured faculty member is not qualified for
another position, the college president shall use his best
efforts in attempting to procure similar employment for
such faculty member in another community college dis-
trict within the state of Washington.

(3) If an individual tenured faculty appointee's con-
tract is not renewed for the reasons previously stated in
this rule, and a change of circumstances has caused the
reestablishment of such former teaching position the
president shall then offer such appointment to the ten-
ured faculty member whose contract was not previously

renewed.
AM/g:DATORY SECTION (Amending Order 82-1,
f{y{d 10/11/82)

WAC 1325-30-082 APPLICATIONS AND AC-
COUNTING FOR ABSENCES AND BENEFITS,
OBLIGATIONS, AND REIMBURSEMENT. All ap-
plications and accounting for absences will be the mutu-
al responsibility of the individual employee and the
administration, the processing of which will follow ad-
ministrative channels to ensure maximum accountability
and accurate personal record keeping.

This general policy shall apply to all leaves of absence
for periods of one day or more. In no instance shall a
leave of absence be granted for a period in excess of one
calendar year except for military service during a period
of national emergency. Leave of absence for a period of
less than one day shall be granted at the discretion of
the chief administrative officer.

Application for leave of absence shall be made on an
appropriate form provided by the college. Applications
shall require approval one week in advance of the antici-
pated absence. Exceptions to this requirement shall be
absences which are impossible to anticipate such as be-
reavement or personal illness or injury. In such cases,
the employee shall notify the appropriate supervisor at
least one hour prior to his or her first working
assignment.

All employee benefits shall continue during the period
of leave except as specifically restricted by regulations
implementing this policy.

Employees on leave of absence may be required to
meet certain obligations relating to their leave status as
specifically provided by regulations implementing this
policy.

Employees on leave for one quarter or more duration
shall be required to notify the college at the earliest pos-
sible time of an intent to return to a full-time position.
If the leave is for a year duration, such notification must
be submitted to the office of academic personnel prior to
the end of winter quarter during the year in which the
leave is taken.

The college shall reimburse employees on leave of ab-
sence for all travel and related living expenses only when
such travel and expenses are at the convenience of the
college and approved by the chief administrative officer.
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AMHD/ATORY SECTION (Amending Order 82-1,
filkd 10/11/82)

WAC 132S-30-084 TYPES OF LEAVES. (1) Be-
reavement leaves. A bereavement leave, not to exceed
five days with pay, will be allowed all academic, admin-
istrative, and exempt employees for each death in the
immediate family. "Immediate family” means the moth-
er, mother substitute, mother—in—law, father, father sub-
stitute, father—in-law, son—in-law, daughter—in-law,
grandchildren, spouse, son, daughter, brother or sister of
the employee, or any relative living in the immediate
household of the employee.

(2) ((Educationat)) Sabbatical leaves. The purpose of
a ((professionat)) sabbatical leave shall be to improve
the professional skills of the faculty member through
study, research, and creative work.

;s

)
Application for sabbatical leave shall be submitted in
writing to the office of the president of the college prior
to the end of winter quarter in the year previous to the
year in which the leave is desired.

Selection for ((professtonat)) sabbatical leave shall be
based on the worthiness of the project or plan as sub-
mitted by the faculty member. ((Htis-intended-thatcach
AR ; : —t] —setecti

. . : )

Projects or plans ((should)) will be evaluated accord-
ing to their value to the institution based on the follow-
ing criteria:

(a) Value of project or plan in relationship to teaching
responsibilities;

(b) Ability of applicant to achieve goals of project or
plan as based on past experience and academic
background;

(c) Need for new or additional knowledge in subject
field to be studied;

(d) Quality of replacement personnel designated to
take the responsibility of the applicant;

(e) Evidence of support (in the form of recommenda-
tions and/or financial) from other institutions, founda-
tions, or persons concerned with the proposed plan or
project.

((AHother—criteriz;rutes—and-—regulations—governing

] o] traH-be o bt} fes.

" et tovetoped—by—tt 5

; -)) The ag-
gregate cost of the leave, including cost of replacement

personnel, shall not exceed one hundred fifty percent of
the cost of the salary which would have otherwise been
paid to the employee, as outlined in RCW 28B.10.650.
(3) Maternity leave. Maternity leave will be granted
to a pregnant employee, married or unmarried, if the
leave is requested in advance by the employee. The em-
ployee shall inform her immediate supervisor, in ad-
vance, and in writing, of her intention to take leave and
the approximate time she expects to return to work.
Within thirty calendar days after termination of her
pregnancy, the employee shall inform her immediate su-
pervisor of the specific date she expects to return to
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work. The leave shall begin no sooner than one hundred
twenty calendar days before the expected date of deliv-
ery, and shall continue no later than sixty calendar days
after the actual termination of the pregnancy. However,
the one hundred twenty day pretermination period will
be extended to a longer period if a physician's statement
indicates a different period is necessary to protect the
health of the employee or the unborn child. The post—
termination period of sixty days may be extended for a
period not to exceed the extent of the current contract
year if a physician's statement indicates that complica-
tions resulting from the pregnancy or its termination ne-
cessitate a longer period of time in order to protect the
health of the employee. In the event that the employee's
supervisor or the community college administration in
good faith questions the statement of the employee's
physician, the employee may be required to obtain a
statement of verification from a different physician. The
verifying physician shall be selected by the community
college administration and the costs for an examination
and statement shall be paid for by the community
college.

An employee who temporarily vacates a position due
to pregnancy is on official leave status. The vacated po-
sition can be filled temporarily, but cannot be filled
permanently.

(4) Military leaves. Pursuant to state statutes, an em-
ployee who leaves a position in the school system to
serve in the armed forces upon being honorably released
from active duty shall resume the contract status held
prior to entering the military service, subject to passing
a medical examination certifying that the individual is
competent to perform the functions of said contract.

(5) Personal leaves. A personal leave is considered a
leave of absence from duty by an employee of the col-
lege, for which written request has been made and for-
mal approval granted by the president.

All personal leaves of absence are without pay with
the exception of:_(a) Personal catastrophe ((to—a—maxi=
mmumrof)), and (b) personal business, both of which shall
not exceed three days per year, nonaccumulative.

Leave under (b) personal business, shall require ap-
proval in advance and shall be taken only on professional
(nonteaching) days.

The exception to the above conditions would be when
an employee is summoned to appear in court as a wit-
ness or a defendant when notified to attend a hearing. A
faculty member who is called for jury duty may do so
without loss of pay. The college shall guarantee the sal-
ary difference between the juror's pay and that which
would be received.

(6) Personal illness or injury leaves. This leave is to be
considered in the form of an insurance which will protect
the employee from loss of pay or employment status in
the event of temporary illness or injury. The employee is
responsible to provide, for recording purposes, a deter-
mination of the condition which caused the absence. A
written excuse from a licensed physician may be re-
quired for verification of the absence.

Twelve days per calendar year, unlimited accumula-
tion, for each full-time employee is allowed for absences
due to personal illness or injury. No salary deduction
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shall be made for such absences taken within the num-
ber of total days accrued by the employee for such
purposes.

All employee benefits shall continue during the period
of leave except as specifically restricted by regulations
implementing this policy. The institution shall not con-
tinue such entitlements, including salary, beyond the to-
tal number of days accrued for an employee's personal
illness or injury.

(7) Professional leaves. Professional leaves of absence
without deduction of pay and with reimbursement of
certain expenses may be granted to attend professional
meetings upon request to the president. When necessary,
the college shall provide a substitute academic employee
to perform the duties of the academic employee who has
been granted leave to attend a professional meeting.
When a substitute cannot be obtained or other activity
arranged, the class may be canceled upon the approval
of the division chairman.

(8) Other leaves. Any day on which a certificated em-
ployee, while absent, is engaged in an activity under the
direction of the board of trustees shall not be regarded
as an absence provided such business has been cleared
through the president's office. For example:

(a) Visitation to other schools;

(b) Speaking engagements involving education;

(c) Research or preparation involved in presenting
professional projects;

(d) Instructionally related field trips;

(e) College related activity supervision.

The following sections of the Washington Adminis-
trative Code are repealed:

WAC 1325-30-044 FACULTY PROMOTION—
SELECTION PROCESS.
AC 18285-30-046 FACULTY PROMOTION—
SCREEIWWING PROCESS.
WA(J 1325-30-048 FACULTY PROMOTION—
FINAD LIST OF CANDIDATES.

WSR 86-16-011
ADOPTED RULES
DEPARTMENT OF TRANSPORTATION
(Transportation Commission)
[Order 55, Resolution No. 273—Filed July 25, 1986]

Be it resolved by the Washington State Transporta-
tion Commission, acting at Olympia, Washington, that it
does adopt the annexed rules relating to the adoption of
a revised schedule of tolls for the Washington state ferry
system by modifying the preferential loading of school
buses, by amending WAC 468-300-700 as shown below
and incorporated herein.

This action is taken pursuant to Notice No. WSR 86—
11-037 filed with the code reviser on May 16, 1986.
These rules shall take effect thirty days after they are
filed with the code reviser pursuant to RCW
34.04.040(2).
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This rule is promulgated pursuant to RCW 47.60.326
which directs that the Department of Transportation has
authority to implement the provisions of RCW
47.60.326.

The undersigned hereby declares that the agency has
complied with the provisions of the Open Public Meet-
ings Act (chapter 42.30 RCW), the Administrative Pro-
cedure Act (chapter 34.04 RCW), and the State
Register Act (chapter 34.08 RCW) in the adoption of
these rules.

APPROVED AND ADOPTED July 24, 1986.

By Bernice Stern
Chairman

AMENDATORY SECTION (Amending Order 57,
ﬁv'7/15/80)

WAC 468-300-700 PREFERENTIAL LOAD-
ING. In order to protect public health, safety and com-
merce; to encourage more efficient use of the ferry
system; and to reduce dependency on the single occupant
private automobiles:

(1) Preferential loading privileges on vessels operated
by Washington state ferries exempting vehicles from the
standard first~come first—serve rule shall be granted, in
the order set forth below, to:

(a) Emergency vehicles actually involved in emergen-
cy operations;

(b) Vehicles transporting persons with severe illnesses
or severe disabilities such that the delay in loading which
would otherwise result would cause health risks, undue
strain or undue discomfort to those persons;

(c) Public transportation and/or pupil transportation
vehicles owned or operated by public or private trans-
portation operators providing transit or charter service
under a certificate of public convenience and necessity
issued by the utilities and transportation commission of
the state of Washington or owned and operated by a lo-
cal school district or private school system;

(d) Commuter vanpools which are certified in the
manner set forth in WAC 468-300-020;

(e) Commuter car pools which shall consist of a mini-
mum number of persons as determined by ferry system
management: PROVIDED, That such minimum number
shall in no case be less than three, and provided further
that a formal registration system may be required as de-
termined by ferry system management;

(f) Commercial vehicles traveling on routes where
Washington state ferries is the only major access for
landbased traffic, provided that the vehicles are carrying
wholesale perishable article(s) of commerce to be bought
or sold in commercial activity or to be used in the pro-
duction of other such articles.

(2) Such preferential loading privileges shall be sub-
Ject to the following conditions:

(a) Privileges shall be granted only where physical fa-
cilities are deemed by ferry system management to be
adequate to achieve an efficient operation;

(b) Documentation outlining details of travel will be
required in advance from all agencies, companies, or in-
dividuals requesting such privileges;

(c) Privileges may be limited to specified time periods
as determined by ferry system management;
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(d) Privileges may require a minimum frequency of
travel, as determined by ferry system management.

WSR 86-16-012
ADOPTED RULES
DEPARTMENT OF LICENSING
[Order PM 608—Filed July 25, 1986]

I, Theresa Anna Aragon, director of the Department
of Licensing, do promulgate and adopt at Olympia,
Washington, the annexed rules relating to:

Amd WAC 308-115-130 Staffing and teacher qualifications.
Amd  WAC 308-115-180 Application for accreditation.

This action is taken pursuant to Notice No. WSR 86—
11-036 filed with the code reviser on May 16, 1986.
These rules shall take effect thirty days after they are
filed with the code reviser pursuant to RCW
34.04.040(2).

This rule is promulgated pursuant to RCW 18.50.045
and is intended to administratively implement that
statute.

The undersigned hereby declares that the agency has
complied with the provisions of the Open Public Meet-
ings Act (chapter 42.30 RCW), the Administrative Pro-
cedure Act (chapter 34.04 RCW) and the State Register
Act (chapter 34.08 RCW) in the adoption of these rules.

APPROVED AND ADOPTED July 24, 1986.

By Theresa Anna Aragon
Director

AMENMDATORY SECTION (Amending Order PL

4%1& 9/21/82)

AC 308-115-130 STAFFING AND TEACHER
QUALIFICATIONS. At the time of application for ac-
creditation pursuant to WAC 308-115-180, the school
shall provide proof of the following: .

(1) That the academic director ((shatt-be)) for the
midwifery program is either (a) a midwife licensed un-
der chapter 18.50 RCW or (b) a ((€ERIN-{))nurse mid-
wife (ARNP) licensed under chapter 18.88 RCW ((and
shatthavenot—tess—than—three—years—of—expertence—n

49)) or (c) has been educated in a midwifery pro-
gram having standards comparable to standards in
Washington and has experience in legal midwifery clini-
cal practice.

(2) That the clinical faculty ((shatt)) and preceptors
either (a) hold a current license in the ((arca—of ctmicat

ence)) jurisdiction where they practice and demonstrate
expertise in the subject area to be taught, or (b) are le-
gally engaged in an active clinical practice and ((shalt))
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demonstrate expertise in ((that)) the subject area to be

taught.
((fS—)—Prcccptors—shai-Hﬁold—a—cmTcnf—ﬁccnsc—in—thc

(3) That each member of the faculty either (a) holds
a certificate or degree in midwifery or the subject area to
be taught, or (b) has no less than three years of experi-
ence in the subject area to be taught.

AMEI)H{xTORY SECTION (Amending Order PL
406, fled 9/21/82)

AC 308-115-180 APPLICATION FOR AC-
CREDITATION. Applicants for accreditation as mid-
wifery educational programs shall:

(1) Apply for accreditation using a form provided by
the director.

(2) Comply with the department's accreditation pro-
cedures and obtain accreditation before its first class
graduates, in order for these graduates to be eligible to
take the state licensing examination.

The accreditation will be based on, but not limited to,
the quality of the curriculum and the qualifications of
the faculty and preceptors.

WSR 86-16-013
ADOPTED RULES
DEPARTMENT OF LICENSING
(Board of Registration for Landscape Architects)
[Order PM 607—Filed July 25, 1986]

Be it resolved by the Washington State Board of
Registration for Landscape Architects, acting at Seattle,
Washington, that it does adopt the annexed rules relat-
ing to:

Amd  WAC 308-13-015 Powers and duties of the board.

Amd WAC 308-13-040 Review of examinations.

New  WAC 308-13-041 Appeal of examination score.

New  WAC 308-13-042 Board procedure on examination grading
appeals.

This action is taken pursuant to Notice No. WSR 86—
07-058 filed with the code reviser on March 19, 1986.
These rules shall take effect thirty days after they are
filed with the code reviser pursuant to RCW
34.04.040(2).

This rule is promulgated under the general rule—
making authority of the Washington State Board of
Registration for Landscape Architects as authorized in
RCW 18.96.060.

The undersigned hereby declares that the agency has
complied with the provisions of the Open Public Meet-
ings Act (chapter 42.30 RCW), the Administrative Pro-
cedure Act (chapter 34.04 RCW), and the State
Register Act (chapter 34.08 RCW) in the adoption of
these rules.

APPROVED AND ADOPTED April 24, 1986.

By Alan Rathbun
Executive Secretary
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AMENDATORY SECTION (Amending Order PL
511 Ailed 1/31/85)

AC 308-13-015 POWERS AND DUTIES OF
E BOARD. The board shall:
(1) Determine the qualifications ({(ofcandidates)) for

examination ((by——cdeuctmg—cxa-nmraﬁﬂn—apphcam
quattficationr reviewspriorto-theexamination)).

(2) Approve registered colleges of landscape architec-
ture for acceptance of educational qualifications in lieu
of experience per RCW 18.96.070.

(3) Hold examinations of qualified persons who shall
apply for registration as landscape architects.

(4) Examine and act on applications for registration
by reciprocity and make recommendations to the direc-
tor of licensing for issuance or refusal thereof.

(5) Examine and act on applications for reinstatement
of licenses which have been suspended or revoked.

(6) Investigate and hold hearings on complaints
against registrants and advise the director of findings of
evidence of violation of chapter 18.96 RCW.

Reviser's note: RCW 34.04.058 requires the use of underlining
and deletion marks to indicate amendments to existing rules. The rule

published above varies from its predecessor in certain respects not in-
dicated by the use of these markings.

T

AMENDATORY SECTION (Amending Order PL 343
{P}/Sll], filed 5/7/80 [3/31/85])

WAC 308-13-040 REVIEW OF EXAMINA-
TIONS. (1) ((Any-candidateforexamimationrequesting
reviewbefore—theboard—of-a—subjectfatted—must—apply

chotee:)) Candidates who fail to pass design problems of
the Uniform National Examination may review the
failed portions of the examination subject to the condi-
tions set forth in subsection (2) of this rule. Sections of
the examination which have been passed and objective
portions of the examination may not be reviewed by the
candidate.

@) (Examinati f—anindividuat-candid

ner:)) All examination reviews must be scheduled within
thirty (30) days from the date of the examination scores.
All examinations must be reviewed at the offices of the
Board of Registration for Landscape Architects, between
the hours of 8:00 a.m. and 5:00 p.m. during normal
working days. All candidates reviewing the Uniform
National Examination shall be given a maximum of four
(4) hours to review said examination. No examinations
may be taken from the offices of the board. Only the
candidate may review the failed portion of his or her ex-
amination, and only one review per candidate shall be
scheduled.
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Reviser's note: The bracketed material preceding the section above

wa;;?ucd by the code reviser's office.
N SECTION

\/WAC 308-13-041 APPEAL OF EXAMINATION
SCORE (1) Candidates who fail the design problems of
the Uniform National Examination may appeal their
failing score to the board. The appeal must be in writing
and upon a form provided by the board.

(2) The appeal must be filed immediately following
the candidate's review and must be given to a member of
the board's staff.

(3) When ‘appealing a failing score, the candidate
shall identify himself or herself by number, not by name.

(4) When appealing a failing score, the candidates
shall specify those areas in which he or she believes that
a grading error was made. The candidate must be rea-
sonably specific with regard to what portion or portions

of the gxamination contain a grading error.

SECTION

\/WAC 308-13-042 BOARD PROCEDURE ON
EXAMINATION GRADING APPEALS (1) The
board shall review all examination appeals in executive
session of its meetings and board members shall not dis-
cuss the examination results or appeal results until after
the board takes final action with respect to an appeal.

(2) The board shall consider only those alleged errors
in grading raised by a candidate when he or she appeals
an examination. Any errors not brought to the board's
attention by the candidate shall not be considered by the
board.

(3) The board will increase the score of an applicant
only when such increase will result in the applicant's
passing a problem. The board will not increase points of
an applicant in the instance where even after such an
increase, the applicant still fails the problem.

(4) The board may, in its discretion, reduce the points
given to an applicant in an appealed question, if, after
review, the board determines that an error was made in
the candidate's favor.

WSR 86-16-014
EMERGENCY RULES
DEPARTMENT OF FISHERIES
[Order 86-62—Filed July 25, 1986]

I, William R. Wilkerson, director of the Department
of Fisheries, do promulgate and adopt at Olympia,
Washington, the annexed rules relating to commercial
and personal use rules.

[, William R. Wilkerson, find that an emergency ex-
ists and that this order is necessary for the preservation
of the public health, safety, or general welfare and that
observance of the requirements of notice and opportunity
to present views on the proposed action would be con-
trary to public interest. A statement of the facts consti-
tuting the emergency is this temporary regulation is
necessary to provide interim management for Pacific
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goose barnacles until the harvest potential and suscepti-
bility to dinoflagellate accumulation can be determined.

These rules are therefore adopted as emergency rules
to take effect upon filing with the code reviser.

This rule is promulgated pursuant to RCW 75.08.080
and is intended to administratively implement that
statute.

The undersigned hereby declares that the agency has
complied with the provisions of the Open Public Meet-
ings Act (chapter 42.30 RCW), the Administrative Pro-
cedure Act (chapter 34.04 RCW) and the State Register
Act (chapter 34.08 RCW) in the adoption of these rules.

APPROVED AND ADOPTED July 24, 1986.

By Russell W. Cahill
for William R. Wilkerson
Director

NEW SECTION

WAC 220-12-02000A SHELLFISH—CLASSI-
FICATION. Effective immediately the following species
is classified as a shellfish under RCW 75.08.080, and is
subject to th provisions of this title:

Pacific Goose Barnacle or Mitella polymerus

Gooseneck Barnacle

Reviser's note: The typographical errors in the above section oc-
curred in the copy filed by the agency and appear herein pursuant to
the requirements of RCW 34.08.040.

NEW SECTION

WAC 220-52-07500A GOOSE BARNACLE
FISHERY. It shall be unlawful to take or possess Pa-
cific goose barnacles for commercial purposes without
first having obtained a permit to do so issued by the
director.

NEW SECTION

WAC 220-56-31000G SHELLFISH—DAILY
BAG LIMITS. Notwithstanding the provisions of WAC
220-56-310, effective immediately until further notice,
the daily bag limit of Pacific goose barnacles is 10
pounds of whole Pacific goose barnacles or 5 pounds of
Pacific goose barnacle stalks.

WSR 86-16-015
EMERGENCY RULES
DEPARTMENT OF FISHERIES
[Order 86-63—Filed July 25, 1986]

I, William R. Wilkerson, director of the Department
of Fisheries, do promulgate and adopt at Olympia,
Washington, the annexed rules relating to commercial
fishing regulations.

I, William R. Wilkerson, find that an emergency ex-
ists and that this order is necessary for the preservation
of the public health, safety, or general welfare and that
observance of the requirements of notice and opportunity
to present views on the proposed action would be con-
trary to public interest. A statement of the facts consti-
tuting the emergency is restrictions in Areas 4B, 5, 6, 6C
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provide protection for Puget Sound and Canadian chi-
nook stocks while allowing a limited effort, limited im-
pact immobile set net fishery. Restrictions in 6A, 7, 7A
provide protection for Puget Sound and Canadian chi-
nook stocks. Restrictions in 6B, 9, 10C, 10D, 10F, 10G
and Cedar River provide protection for Lake
Washington sockeye. Restrictions in the Elwha and
Dungeness rivers provide protection for summer/fall
chinook. Restrictions in Areas 13A and the Nooksack,
Skokomish, Quilcene, and White rivers and Minter
Creek provide protection for Puget Sound spring chinook
stocks. Restrictions in Area 8 and the Skagit River, be-
low Baker River, provide protection for Baker River
sockeye. Restrictions in the Skagit River above Baker
River provide protection for spawning salmon stocks.
Restrictions in Area 7C and the Samish River provide
protection for summer/fall chinook returning to the
Samish Hatchery. Restrictions in Area 10A provide
protection for Lake Washington sockeye and local
summer/fall chinook. Restrictions in the Duwamish—
Green, Hoko, Lyre, Pysht and the Sekiu rivers provides
protection for summer/fall chinook. Restrictions in Area
6D and the Stillaguamish River provide protection for
spring and summer/fall chinook. Restrictions in Area 10
protect Lake Washington sockeye and summer/fall chi-
nook returning to Suquamish Hatchery.

These rules are therefore adopted as emergency rules
to take effect upon filing with the code reviser.

This rule is promulgated pursuant to RCW 75.08.080
and is intended to administratively implement that
statute.

The undersigned hereby declares that the agency has
complied with the provisions of the Open Public Meet-
ings Act (chapter 42.30 RCW), the Administrative Pro-
cedure Act (chapter 34.04 RCW) and the State Register
Act (chapter 34.08 RCW) in the adoption of these rules.

APPROVED AND ADOPTED July 25, 1986.

By Russell W. Cabhill
for William R. Wilkerson
Director

NEW SECTION

WAC 220-28-603 PUGET SOUND COMMER-
CIAL SALMON FISHERY RESTRICTIONS. Effec-
tive July 25, 1986, it is unlawful for treaty Indian
fishermen to take, fish for, or possess salmon for com-
mercial purposes taken from the following Puget Sound
Salmon Management and Catch Reporting Areas except
in accordance with the following restrictions:

Areas 4B, 5, 6, 6C, — Effective until further
notice, drift gill net gear restricted to 6—inch
maximum mesh when open.

Areas 6A, 7, 7A — Effective until further
notice, gill net gear restricted to 6-inch
maximum mesh when open.

Areas 6B, 9 — Effective through August 2,
gill net gear restricted to 6-1/2—inch mini-
mum mesh, and other gear must release
sockeye when open.

Area 6D — Effective through September 20,
closed to all commercial fishing.
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Area 7C - Effective until further notice,
closed to all commercial fishing southeaster-
ly of a line from the mouth of Oyster Creek
237 degrees true to a fishing boundary
marker on Samish Island.

Area 7E — Effective through September 13,
closed to all commercial fishing.

Area 8 and the Skagit River (downstream of
the Baker River) — Effective through August
2, gill net gear restricted to 6-1/2-inch
minimum mesh, and other gear must release
sockeye when open.

Area 10 - Effective through August 2, gill
net gear restricted to 6—1/2-inch minimum
mesh, and other gear must release sockeye
when open. Effective until further notice,
closed to all commercial fishing northwest of
a line from the flashing buoy at the entrance
to Agate Passage to the flashing light at the
end of the Indianola Dock.

Area 10A — Effective through August 31,
closed to all commercial fishing.

Area 10C — Effective until further notice,
closed to all commercial fishing.

Areas 10D, 10F, 10G - Effective through
August 2, closed to all commercial fishing.
Area 13A — Effective until further notice,
closed to all commercial fishing.

*Elwha River — Effective through Septem-
ber 20, closed to all commercial fishing.
Dungeness River — Effective through Sep-
tember 20, closed to all commercial fishing.
Skokomish River — Effective through July
26, closed to all commercial fishing.
Duwamish/Green Rivers — Effective July 13
until further notice, closed to all commercial
fishing.

Hoko, Lyre, Pysht, and Sekiu River — Ef-
fective through September 27, closed to all
commercial fishing.

*Nooksack River — (1) upstream of Lynden
Bridge, effective through July 26, closed to
all commercial fishing;, (2) upstream of
Nugents, effective through August 2, closed
to all commercial fishing;, and (3) upstream
of confluence of forks, effective through
September 27, closed to all commercial
fishing.

Samish, Stillaguamish, Quilcene, and White
rivers and Minter Creek — Closed to all
commercial fishing until further notice.
Skagit River (upstream of Baker River) —
Effective until further notice, closed to all
commercial fishing.

Cedar River — Effective until further notice,
closed to all commercial fishing.

REPEALER

The following section of the Washington Administra-
tive Code is repealed effective July 25, 1986.
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WAC 220-28-602 PUGET SOUND COMMER-
CIAL SALMON FISHERY RESTRICTIONS. OR-
DER NO. 86-58

WSR 86-16-016
EMERGENCY RULES
DEPARTMENT OF FISHERIES
[Order 86-64—Filed July 25, 1986]

I, William R. Wilkerson, director of the Department
of Fisheries, do promulgate and adopt at Olympia,
Washington, the annexed rules relating to commercial
fishing regulations.

I, William R. Wilkerson, find that an emergency ex-
ists and that this order is necessary for the preservation
of the public health, safety, or general welfare and that
observance of the requirements of notice and opportunity
to present views on the proposed action would be con-
trary to public interest. A statement of the facts consti-
tuting the emergency is net restrictions in Areas 4B, 5,
6, 6A, 6C, 7 and TA provide protection for Canadian
and Puget Sound chinook during sockeye fisheries under
the direction of IPSFC. Openings in Areas 7B and 7C
provide opportunity to harvest non—Indian chinook allo-
cations. Openings in Area 12B and 12C provide oppor-
tunity to harvest non-Indian chinook allocations. All
other areas closed to prevent overharvest.

These rules are therefore adopted as emergency rules
to take effect upon filing with the code reviser.

This rule is promulgated pursuant to RCW 75.08.080
and is intended to administratively implement that
statute.

The undersigned hereby declares that the agency has
complied with the provisions of the Open Public Meet-
ings Act (chapter 42.30 RCW), the Administrative Pro-
cedure Act (chapter 34.04 RCW) and the State Register
Act (chapter 34.08 RCW) in the adoption of these rules.

APPROVED AND ADOPTED July 25, 1986.

By Russell W. Cahill
for William R. Wilkerson
Director

NEW SECTION

WAC 220-47-701 PUGET SOUND ALL-CITI-
ZEN COMMERCIAL SALMON FISHERY. Not-
withstanding the provisions of Chapter 220-47 WAC,
effective immediately until further notice, it is unlawful
to take, fish for, or possess salmon for commercial pur-
poses taken from the following Puget Sound Salmon
Management and Catch Reporting Areas except in ac-
cordance with the following restrictions:

*Area 4B — Under control of Pacific Salmon
Commission. Drift gill net gear restricted to
6—inch maximum mesh when open.

*Areas 5, 6C — Under control of Pacific

Salmon Commission. Drift gill net gear re-
stricted to 6-inch maximum mesh when
open.
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*Areas 6, 6A, 7, 7A — Under control of Pa-
cific Salmon Commission. Gill net gear re-
stricted to 6—inch maximum mesh when
open.

*Areas 7B, 7C — Closed except gill nets us-
ing 7-inch minimum mesh may fish from
7:00 PM to 9:30 AM nightly, July 28
through the morning of July 30. Fishery ex-.
clusion zones applicable to Areas 7B and 7C
commercial fisheries are described in WAC
220-47-307.

*Area 12B (south and west of a line pro-
jected from Hood Point to Quatsap Point)
and Area 12C (excluding that portion south
of a line projected from Lake Cushman
powerhouse to the public boat ramp at Un-
ion) — closed except gill nets using 7-inch
minimum mesh may fish from 7:00 PM to
9:30 AM the night of July 29 through the
morning of August I, and purse seines may
fish from 5:00 AM to 9:00 PM July 28
through July 31. Fishery exclusion zones
applicable to Area 12C commercial fisheries
are described in WAC 220-47-307.

*Areas 6B, 6D, 7D, 7E, 8, 8A, 8D, 9, 9A,
10, 10A, 10C, 10D, IOE, 10F, 10G, 11,
11A, 12, 12A, 12D, 13, 13A, 13C, 13D,
13E, I3F, 13G, 13H, 131, 13J, and 13K and
all freshwater areas — Closed.

WSR 86-16-017
EMERGENCY RULES
DEPARTMENT OF AGRICULTURE
[Order 1899—Filed July 25, 1986]

I, C. Alan Pettibone, director of the Department of
Agriculture, do promulgate and adopt at Olympia,
Washington, the annexed rules relating to rapeseed,
WAC 16-570-040.

I, C. Alan Pettibone, find that an emergency exists
and that this order is necessary for the preservation of
the public health, safety, or general welfare and that ob-
servance of the requirements of notice and opportunity
to present views on the proposed action would be con-
trary to public interest. A statement of the facts consti-
tuting the emergency is the transport of unbagged
rapeseed in uncovered or unsealed containers or vehicles
can result in the spread of unwanted rapeseed in non-
production and/or prohibited areas, adversely affected
other crops in the state. It is in the public interest to
control the transportation of 1986 crop rapeseed. Per-
manent regulations could not be put in place prior to
harvest.

These rules are therefore adopted as emergency rules
to take effect upon filing with the code reviser.

This rule is promulgated under the general rule-
making authority of the Department of Agriculture as
authorized in chapter 15.65 RCW.

WSR 86-16-018

The undersigned hereby declares that the agency has
complied with the provisions of the Open Public Meet-
ings Act (chapter 42.30 RCW), the Administrative Pro-
cedure Act (chapter 34.04 RCW) and the State Register
Act (chapter 34.08 RCW) in the adoption of these rules.

APPROVED AND ADOPTED July 25, 1986.

By Michael V. Schwisow
Deputy Director

NEW SECTION

WAC 16-570-040 TRANSPORT OF
UNBAGGED RAPESEED. Any transport of unbagged
rapeseed beyond production district or subdistrict
boundaries, shall be in suitably covered and sealed con-
tainers or vehicles to avoid the spread of rapeseed in
nonproduction and/or prohibited areas.

WSR 86-16-018
EMERGENCY RULES
OFFICE OF FINANCIAL MANAGEMENT
[Order 86-001—Filed July 28, 1986]

I, Orin Smith, director of the Office of Financial
Management, do promulgate and adopt at Olympia,
Washington, the annexed rules relating to Executive Or-
der 86-04.

I, Orin Smith, find that an emergency exists and that
this order is necessary for the preservation of the public
health, safety, or general welfare and that observance of
the requirements of notice and opportunity to present
views on the proposed action would be contrary to public
interest. A statement of the facts constituting the emer-
gency is that the United States House of Representatives
has passed H.R. 3838 (the act) which precludes the is-
suance of tax exempt bonds in a manner inconsistent
with the act. To issue tax exempt bonds financing pro-
jects and programs on behalf of the citizens of
Washington state, the legislature has enacted chapter
247, Laws of 1986, to conform with the act. To carry
out the provisions of chapter 247, the governor has is-
sued Executive Order 86-04. The emergency rules are
required to administer the executive order and enable
the immediate issuance of tax exempt bonds.

These rules are therefore adopted as emergency rules
to take effect upon filing with the code reviser.

This rule is promulgated pursuant to section 2, chap-
ter 247, Laws of 1986, and EO-86-04 and is intended to
administratively implement that statute.

The undersigned hereby declares that the agency has
complied with the provisions of the Open Public Meet-
ings Act (chapter 42.30 RCW), the Administrative Pro-
cedure Act (chapter 34.04 RCW) and the State Register
Act (chapter 34.08 RCW) in the adoption of these rules.

APPROVED AND ADOPTED July 28, 1986.

By Orin C. Smith
Director
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Chapter 82-60 WAC
STATE ADMINISTRATION OF NONESSENTIAL
FUNCTION
BOND STATE CEILING VOLUME CAP

WAC

82-60-010
82-60-020
82-60-030

Purpose.
Time.
Filing closing forms.

NEW SECTION

WAC 82-60-010 PURPOSE. The office of finan-
cial management will administer the allocation of that
portion of the state ceiling to be used for qualified stu-
dent loan bonds and state agencies consistent with exec-
utive order EO-86-04, chapter 247, Laws of 1986, and
this chapter.

NEW SECTION

WAC 82-60-020 TIME. Time periods referred to
in these rules shall mean consecutive calendar days, not
only working days, except as noted. In computing any
period of time prescribed or allowed in executive order
EO-86-04, the day of the act or event from which the
designated period of time begins shall not be included.
The last day of the period so computed shall be included,
unless it is a Saturday, a Sunday, or a legal holiday, in
which case the period shall extend until the end of the
next day which is neither a Saturday, a Sunday, nor a
legal holiday. Legal holidays are prescribed in RCW
71.16.050.

NEW SECTION

WAC 82-60-030 FILING CLOSING FORMS. A
closing certification form, as prescribed by the office of
financial management, must be filed within fifteen days
after delivery of bonds or on or before ninety days fol-
lowing the date of confirmation of bond allocation,
whichever comes first.

WSR 86-16-019
ADOPTED RULES
DEPARTMENT OF
SOCIAL AND HEALTH SERVICES
(Public Assistance)
[Order 2392—Filed July 28, 1986]

I, Lee D. Bomberger, acting director of the Division
of Administration and Personnel, do promulgate and
adopt at Olympia, Washington, the annexed rules relat-
ing to congregate care facilities and adult family homes,
amending chapter 388-15 WAC.

This action is taken pursuant to Notice No. WSR 86—
10-029 filed with the code reviser on May 5, 1986.
These rules shall take effect thirty days after they are
filed with the code reviser pursuant to RCW
34.04.040(2).

This rule is promulgated pursuant to RCW 74.08.044
and is intended to administratively implement that
statute.

Washington State Register, Issue 86-16

The undersigned hereby declares that the agency has
complied with the provisions of the Open Public Meet-
ings Act (chapter 42.30 RCW), the Administrative Pro-
cedure Act (chapter 34.04 RCW) and the State Register
Act (chapter 34.08 RCW) in the adoption of these rules.

APPROVED AND ADOPTED July 23, 1986.

By Lee D. Bomberger, Acting Director
Division of Administration and Personnel

NE)% SECTION

WAC 388-15-548 RESIDENTIAL SERVICES.
1) Residential services are services necessary to secure
appropriate residential care for eligible adults. This in-
cludes placement and periodic review in adult family
homes, congregate care facilities, and nursing homes.
When appropriate, the department's nursing care con-
sultants will determine if eligible adults with medical
problems are receiving care which meets their medical
needs.

(2) Goals for residential services shall be limited to
those specified in WAC 388-15-010 (1)(a) through (e).
Also see WAC 388-15-010(2) and 388-15-030.

AME’QDATORY SECTION (Amending Order 1425,
8/17/79)

WAC 388-15-551 ADULT FAMILY HOME—
(PEFRNHFHON)) AUTHORITY TO PURCHASE

CARE—STANDARDS. (1) ((Anadult-family-home-ts
aprivate-home—tcensed—to-care—for no-more—than—four

)) Pursuant to RCW 74.08.043
and 74.08.045, the department is authorized to purchase
care from licensed adult family homes.

(2) Minimum standards of care for an adult family
home are those required for licensure under chapter 74-
.15 RCW, RCW 74.08.044, and chapter 388-76 WAC.

AM,éNDATORY SECTION (Amending Order 2029,

\/ 10/6/83)

WAC 388-15-552 ADULT FAMILY HOME—
ELIGIBLE PERSONS. (1) ((Persons—who—are—chgible
torecciveaduitfamity home—careptacement-services:

)) To be eligible for state pay-
ment for regular adult family home care, a person must
be:

(a) «
care)) Age eighteen or older; ((’otrt))
(b) ((

) A recipient of:

(i) Supplemental Security Income;
(ii) Continuing general assistance; or
(iii) Title XIX categorically relatable to SSI;
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(c) Unable to live alone and/or require training, su-
pervision, or_assistance with activities of daily living
and/or health-related services, mcludmg nursing care if
the adult family home licensee is authorized by the li-
censing authority to provide nursing care; and

(d) Ineligible to be included in the COPES or CAP

WSR 86-16-019

(D)) (2) ((Nomexempt—incorme1s—gross—cometess
come—plus—thenext-sixty=five—dotars—of the—earmed—m=

come—ptus—one=hatf—the—rematmder—of —the—carned
imcome)) See WAC 388-92-025 for computation of
available income for SSI or SSl-related recipients. See

programs.
(2) A provider payment only may be authorized for

WAC 388-37-020(4) and 388-37-025 for computation
of available income for continuing general assistance

adults receiving protective services in an adult family

recipients.

home, notwithstanding subsection (1)(b) of this section,
for up to ninety days during any twelve-month period
without regard to income, if the care is an integral but
subordinate part of the adult protective service plan.
Such payment shall be discontinued after ninety days,
when the protective services are terminated, or when a
regular segvice plan is adopted, whichever occurs first.

AMEKDATORY SECTION (Amending Order 1425,
/17/79)
AC 388-15-553 ADULT FAMILY HOME—

DETERMINATION OF NEED. The department,
through a comprehensive assessment, in consultation

with the ((individuat)) eligible adult, shall ((assess)) de-

termine if ((the-individuat-requires)) adult family home
care is regu1red Adult family home services ((imctude))
necessary—for—activities—of —datly

are limited to those ((

servicesthomehealthatdecteas-welhasotherresiden=
tiat-servicesavailabte)) allowed under adult family home

() 3) ((A—duh—famﬁy—homc—rcs-rdcmrmay-a'l'so
retainrup-to-fifteerhundreddottars-imcash-orother-q=

id 1:s:n'|]::s ]“"5 resourcesTm :”::SS] of tlns]‘hluntatmn
of care—and—services—Adso—sce WAE€388=29=580—=and
388—92=045for-standards—and-resources)) The continu-
ing general assistance standard for an adult family home
resident shall be the adult family home cost standard
plus a specified amount for the clothing, personal main-
tenance and necessary incidentals, as defined in chapter
388-29 WAC.

(4) The department shall pay the adult family home
for contracted care, a sum not to exceed rates set forth
in the most recent schedule of rates established and
published by the department. The sum paid shall be de-
creased by the amount of the client's participation to-
ward cost of care.

AMEND@'ORY SECTION (Amending Order 1579,
filed 12/17/80)

AC 388-15-560 CONGREGATE CARE—
DEFINITION—AUTHORITY TO PURCHASE
CARE—STANDARDS. (1) A congregate care facility

llcensureA\apter 388-76 WAC.

AMENXNDATORY SECTION (Amending Order 1425,
J17/79)

AC 388-15-554 ADULT FAMILY HOME—
PLACEMENT IN FACILITY. (1) Selection of an
adult family home is ((tobe)) made by the ((individu=
at)) eligible adult client, ((hisfher)) his or her relatives,
or others acting on ((htsfher)) his or her behalf, Qrovnd-
ed the department determines that the adult family
home can provide adequate care and supervision.

(2) The client has a right to choose or refuse adult
family home placement. The client's decision shall pre-
vail. In those circumstances where the client is under a
guardlanshlp, the guardian shall be consulted to deter-
mine the extent of his or her authority. If such authority
extends, to the placement of the client, the guardian's
decisign shall prevail.

AM’éNDATORY SECTION (Amending Order 1425,
ﬁfy(d 8/17/79)

WAC 388-15-555 ADULT FAMILY HOME—
PAYMENTS—STANDARDS—PROCEDURES. (1)
All nonexempt net income of ((a—person)) an_eligible
adult placed in an adult family home shall first be ap-
plled to the ((person’s)) adult's clothing, personal main-
tenance, and necessary / incidentals. Any remaining
nonexempt income shall be applied to the cost of his or
her adult family home care.
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is a ((hcensed)) boarding home ((or—=aticensed—private
establishment-which—has—entered-mtoa—congregateccare

)) licensed under chapter
18.20 RCW and RCW 74.08.044, or a licensed private
establishment as defined by chapter 71.12 RCW, which
has entered into a congregate care contract with the
department.

(2) Pursuant to RCW 74.08.043 and 74.08.045, the
department is authorized to purchase, from congregate
care facilities as defined in this chapter, personal and
special care and supervision for eligible persons, as de-
fined in this chapter, who are in need of such care and
supervision.

(3) Minimum standards of care for a congregate care
facility are those required for licensure under chapters
18.20 and 7]1.12 RCW, and chapter 248-16 WAC.

AMEMYORY SECTION (Amending Order 1805,
filed 5/5/82)

AC 388-15-562 CONGREGATE CARE—EL-
IGIBLE PERSONS. (1) ((Persons—are)) To be eligible
((torecetve-regutarprogram—congregate—care-who)) for
state payment for care in a congregate care facility, a
person_must:

(a) ((Are-adults)) Be age eighteen ((yearsof-age)) or
((over)) older;

(b) ((Are)) Be a recipient((s)) of:
Lﬁupplemental Security Income ((and-statesupple=
mcntaﬁon—or-arc-rcmptcnts-of))
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(ii) Continuing general assistance, or

(iii) Title X1X categorically relatable to SSI;

(c) ((Are)) Be unable to maintain a safe environment
in an independent living arrangement or require personal
care and supervision, assistance with activities of daily
living and/or health—related services;

(d) ((Po)) Not require nursing care in excess of that
described in RCW 18.20.160 and the provisions of WAC
248-16-228; and

(e) ((Po)) Meet the criteria in subsections (2), (3),
(4), (5), or (6) of this section.

(2) For regular program congregate care the person
must:

(a) Not require developmental disabilities specialized
services as described in chapter 275-36 WAC unless
((there—s)) a plan of care is developed to provide ((for
these)) specialized services ((apartfrom)) in addition to
the regular ((EEF)) congregate care services provided
((by-thecongregatecarcfacitity));

(D)) (b) ((Are—mot—eligibte)) Be ineligible for the
mental health ((EEF)) congregate care program as de-
scribed in subsection ((2)te})) (4) of this section unless
((there-ts)) a plan of care is deve]oped to provide ((for))
mental health specnallzed services apart from the regular
congregate care services provided ((by—the—CE€F—facil-

)); ((and)) ,’
((t2))) (c) ((Po)) Not require alcoholism and/or drug
treatment as described in subsection ((3})) (5) and (6)
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£¢))) A provider payment only may be authorized for
persons receiving adult protective services in congregate
care, notwithstanding subsection (1)(b) of this section,
for up to ninety days during any twelve—month period
without regard to income, if the care is an integral but
subordinate part of the adult protective service plan.
Such payment shall be discontinued after ninety days,
when the protective services are terminated, or when a
regular service plan is adopted, whichever occurs first.

(4) For mental health congregate care, a person must:

(a) Be acutely or chronically mentally ill, or seriously
disturbed as defined in WAC 275-56-010. Priority for

of this section((z

tees)); and
(d) (¢ ' i

COPES or CAP programs;
(((c)—Mcct-thc-fo*hmng-mentai—hca-}th—chcm—cmcna*

)) Be ineligible for the
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placement shall be as follows:

(i) Clients housed in state or community psychiatric
facilities who no longer require that level of care.

(ii) Clients in imminent jeopardy of psychiatric hospi-
talization unless an alternative placement is secured.

(iii) Clients with two or more psychiatric hospitaliza-
tions in the past two years.

(iv) Other clients meeting the criteria in WAC 275—
56-010.

(b) Actively participate in a mental health treatment
program according to their individual treatment plan or
be on a waiting list to receive such treatment.

(i) Clients shall become ineligible for the mental
health rate after sixty days of refusing to pasticipate in
mental health treatment.

(ii) _Alternative residential placements must be ar-
ranged for clients found ineligible because of
nonparticipation.

(5) For drug treatment congregate care((;arc-using—=a

I dhv—dvefumetionaid ’ tefimod 4
the-office—of ~drug—abuse—Clients recentty-reteased—from

)

a person _must be judged by ((thc)) a_certified drug

treatment professional to be in ((m'nmncnt—dangcr))
need of ((recidivismrwithout)) drug treatment((;)).

(H)) g_) For a]cohollsm congregate care, ((manifest

or-abuscof atcohotas)) a_person must be determined by
((staff-of)) a state-approved ((atcohot-treatment—facihi-
ty)), community alcoholism counselor to be in need of
treatment.
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((4))) (7) Placement in a congregate care facility is

limited to ((facttitiesthaving)) available DSHS contract-
ed beds.

AME ATORY SECTION (Amending Order 1238,
filed 8/31/77)

AC 388-15-564 CONGREGATE CARE—DE-
TERMINATION OF NEED. The department((;—af=
ter)) shall determine need for congregate care based on:

(1) A comprehensive assessment, in consultation with

the 1nd1vndual((—shaH—dctcmmc—rf—tht—-mdmduai—rc-

)); and
(2) Criteria in WAC 388—15-562.

AMEN’S/RTORY SECTION (Amending Order 1579,

ﬁ\l/ed(['Z/H/SO)

AC 388-15-566 CONGREGATE CARE—
PLACEMENT IN FACILITY. (1) Selection of a con-
gregate care facility is ((to-be)) made by the eligible in-
dividual, ((or—hisfher)) his or her relatives, or others
acting on ((histher)) his or her behalf from ((those))
facilities ((lraving)) with available contracted beds, pro-
vided the department determines such congregate care
facility can provide adequate care and supervision.

(2) The individual has a right to choose or_refuse
congregate care placement. The individual's_decision
shall prevail. In those circumstances where the person is
under a guardianship, the guardian shall be consulted to
determine the extent of his or her authority. If such au-
thority extends to the placement of the individual, the
guardian'se.directive shall prevail.

AMENDATORY SECTION (Amending Order 1805,
fileg'5/5/82)

WAC 388-15-568 CONGREGATE CARE—
PAYMENT—STANDARDS—PROCEDURES. (1)
All nonexempt net income of ((a—persom)) an eligible in-
dividual placed in a congregate care facility shall first be
applied to the ((person's)) individual's clothing, personal
maintenance((;)) and necessary incidentals. Any re-
maining nonexempt income shall be applied to the cost
of the congregate care.

(2) See WAC 388-92-025 for computation of avail-
able income for SSI or SSl-related recipients. See WAC
388-37-020(4) and 388-37-025 for computation of
available income for continuing general assistance

ecqglents

(3) Payment ((is)) will be limited to the ((tevetof
care)) amount approved by the department for the type
of care authorized, i.e., regular, mental health, COPES,
or alcoholism and/or drug treatment. There is no spec-
jalized congregate care ((program)) rate for develop-
mentally disabled persons.

((3))) (4) The department shall pay ((tothe—congre-
gate)) for_contracted care ((fac-xhty—fm—thosc—scrvrccs
provided;)) a sum not to exceed the rates set forth in the
most recent schedule of rates established and published
by the department. The sum paid shall be decreased by
the amount of the client's participation toward cost of
care.
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(5) The continuing general assistance standard for a
congregate care resident shall be the contracted cost
standard of the facility plus a specified amount for
clothing, personal maintenance and necessary inciden-
tals, as defined in chapter 388-29 WAC.

AC 388—15—146 RESIDENTIAL SERVICES.

WSR 86-16-020
ADOPTED RULES
DEPARTMENT OF GAME
(Game Commission)
[Order 275—Filed July 28, 1986]

Be it resolved by the State Game Commission, acting
at the Sea-Tac Hyatt Inn, 17001 Pacific Highway
South, Seattle, WA 98188, that it does adopt the an-
nexed rules relating to:

New  WAC 232-28-212 1986 Hunting seasons and game bag
limits and 1986 Game management
units and area legal descriptions.

Rep WAC 232-28-210 1985 Hunting seasons and game bag
limits and 1985 Game management
units and area legal descriptions.

This action is taken pursuant to Notice No. WSR 86—
09-084 filed with the code reviser on April 23, 1986.
These rules shall take effect thirty days after they are
filed with the code reviser pursuant to RCW
34.04.040(2).

This rule is promulgated pursuant to RCW 77.12.040
and is intended to administratively implement that
statute.

The undersigned hereby declares that the agency has
complied with the provisions of the Open Public Meet-
ings Act (chapter 42.30 RCW), the Administrative Pro-
cedure Act (chapter 34.04 RCW), and the State
Register Act (chap/ter 34.08 RCW) in the adoption of
these rules.

APPROVED,AND ADOPTED June 1, 1986.

By Archie U. Mills
Chairman, Game Commission

NEW SECTION

WM 232-28-212 1986 HUNTING SEASONS
AND GAME BAG LIMITS AND 1986 GAME
MANAGEMENT UNITS AND AREA LEGAL DE-
SCRIPTIONS.

Reviser's note: The text and accompanying pamphlet comprising
the 1986 Hunting seasons and game bag limits and 1986 Game man-
agement units and area legal descriptions adopted by the Department
of Game have been omitted from publication in thc Register under the
authority of RCW 34.04.050(3) as being unduly cumbersome to pub-
lish. Copies of the rules may be obtained from the main office of the
Department of Game, 600 North Capitol Way, Olympia, Washington
98504, and are available in pamphlet form from the department, its six
regional offices, and at numerous drug and sporting goods stores
throughout the state.
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REPEALER

lowing section of the Washington Administra-
tive Cdde is hereby repealed:

AC 232-28-210 1985 HUNTING SEASONS
AND GAME BAG LIMITS AND 1985 GAME
MANAGEMENT UNITS AND AREA LEGAL
DESCRIPTIONS

WSR 86-16-021
PROPOSED RULES
DEPARTMENT OF FISHERIES
[Filed July 29, 1986]

Notice is hereby given in accordance with the provi-
sions of RCW 34.04.025, that the Washington State
Department of Fisheries intends to adopt, amend, or re-
peal rules concerning commercial fishing regulations.

The formal decision regarding adoption, amendment,
or repeal of the rules will take place on September 9,
1986.

The authority under which these rules are proposed is
RCW 75.08.080.

The specific statute these rules are intended to imple-
ment is RCW 75.08.080.

Interested persons may submit data, views, or argu-
ments to this agency in writing to be received by this
agency before September 9, 1986.

Dated: July 28, 1986
By: Raymond M. Ryan
for William R. Wilkerson

Director

STATEMENT OF PURPOSE

Title: WAC 220-16-385 Sea urchin districts; 220-
52-073 Sea urchins; and 220-52-074 Sea urchin—Ar-
eas and seasons.

Description of Purpose: Establish sea urchin districts
and set 1986—1987 seasons.

Statutory Authority: RCW 75.08.080.

Summary of Rule and Reasons Supporting Proposed
Action: Five sea urchin management districts are cre-
ated for ease of management description. These areas
have been harvested on a rotating basis for the last few
years and provide for a sustained harvestable yield. Also
provided for is a permit—only green urchin harvest, to
determine if there is a market for these urchins.

Personnel Responsible for Drafting: Evan S. Jacoby,
115 General Administration Building, Olympia,
Washington, 586-2429; Implementation: Ronald E.
Westley, 115 General Administration Building,
Olympia, Washington, 753-6772; and Enforcement:
James W. McKillip, 115 General Administration Build-
ing, Olympia, Washington, 753-6585.

These rules are proposed by the Washington Depart-
ment of Fisheries.

Comments: No public hearing is scheduled.

These proposals are not the result of federal law or
court order.
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Small Business Economic Impact Statement: No dif-
ferential impact is anticipated. No effect on 10% of bus-
inesses in any one three—digit industrial classification nor
20% of all businesses is expected.

NEW SECTION

WAC 220-16-385 SEA URCHIN DISTRICTS. (1) Sea Urchin
District 1 is defined as those waters of Marine Fish-Shellfish Manage-
ment and Catch Reporting Arcas 20B and 22A outside of the follow-
ing closed waters:

(a) San Juan Channel and Upright Channel within the following
lines: North of a line from Cattle Point on San Juan Island to Davis
Point on Lopez Island; south of a line projected from Flat Point on
Lopez Island true west to Shaw Island; west of a line from Neck Point
on Shaw Island 1o Steep Point on Orcus Island; south of a line from
Steep Point on Orcas Island to Limestone Point on San Juan Isfand.

(b) Haro Strait north of a line projected east—west one—half mile
south of Eagle Point on San Juan Island and south of a line projected
cast-west one-quarter mile north of Lime Kiln Light on San Juan
Island.

(c) Within one—quarter mile of Green Point on Spieden Island.

(d) Within one—quarter mile of Gull Reef, located between Spiecden
Island and Johns Island.

(2) Sca Urchin District 2 is defincd as those waters of Marine Fish—
Shellfish Management and Catch Reporting Area 23C east of a line
projected due north from the mouth of East Twin River, Area 23D,
and Area 25A.

(3) Sca Urchin District 3 is defined as those waters of Marine Fish—
Shellfish Management and Catch Reporting Area 23C west of a line
projected due north from the mouth of East Twin River and those wa-
ters of Marine Fish-Shellfish Management and Catch Reporting Area
29 east of a line projected duc north from the mouth of Rasmussen
Creck.

(4) Sea Urchin District 4 is defined as those waters of Marine Fish—
Shellfish Management and Catch Reporting Area 29 west of a line
projectcd due north from the mouth of Rasmussen Creek except wa-
ters within one-quarter mile of Tatoosh Island.

(5) Sea Urchin District 5 is defined as all waters of Marine Fish—
Shellfish Management and Catch Reporting Arcas 58B, $9A, and 59B,
except waters within one—quarter mile of Tatoosh Island.

Reviser's note:  Errors of punctuation or spelling in the above sec-
tion occurred in the copy filed by the agency and appear herein pursu-
ant to the requirements of RCW 34.08.040.

AMENDATORY SECTION (Amending Order 84-214, filed
12/7/84)
WAC 220-52-073 SEA URCHINS. (1) (({tshaltbcumawfulto

0

£23)) It ((shattbe)) is unlawful to take((—fishfor)) or possess sea
urchins taken for commercial purposes except by divers using hand-
operated equipment that does not penetrate the shell unless authorized
by a permit issued by the director.

(39)) (2) It ((shatt-be)) is unlawful to take sea urchins for com-
mercial purposes in waters shallower than 10 fect below mean lower
low water.

((649))) (3) 1t ((shatbe)) is unlawful to take((sfish—for)) or possess
purple sea urchins taken for commercial purposes((-purplcurchins—at

any-time)).

((65))) (4) It ((shattbe)) is unlawful to take or possess red sea
urchins taken for commercial purposes greater than 4.50 inches or less
than 3.0 inches in diameter mecasured at the largest diameter of the
shell, exclusive of the spines unless authorized by a permit issued by
the director.

({6 tH-shatt-be-umtawful-to-take-orpossessscaurchinsforcommrer-
. f Hp 5 l 4 tetarorfirt
red-seaurchins:
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+-Haro-Strait-morth-of-a—finc—projectod—cast— I

) (5) 1t is unlawful to take or possess green sea urchins taken for
commercial purposes unless authorized by a permit issued by the
director.

(6) It ((shattbe)) is unlawful to take, fish for or possess sea urchins
for commercial purposes without having a number, which has been as-
signed by the department of fisheries, placed in a visible location on
each side of each vessel and on the top in a manner to be clearly visible
from the side or from the air. The letters and numbers shall be black
on white and shall be not less than 18 inches high and of proportionate
width.

(8)) (7) 1t ((shattbr)) is unlawful to harvest sea urchins for
commercial purposes from one-half hour after sunset to one-half hour
before sunrise.

((69)) (8) No processing of sea urchins is permitted aboard the
harvest vessel.

((E48Y)) (9) It ((shatt-be)) is unlawful to take((fish-for;)) or possess
sea urchins taken for commercial purposes except for use as human
food unless authorized by a ((written)) permit ((is-obtaimed-from)) is-
sued by the director ((offishertes)).

AMENDATORY SECTION (Amending Order 85-189, filed
11/27/85)

WAC 220-52-074 SEA URCHIN—AREAS AND SEASONS.
1t shall be unlawful to take, fish for or possess sea urchins for com-
mercial purposes except during the following times and in the follow-
ing areas unless otherwise authorized by a permit issued by the
director:

(1) October 1, ((1985)) 1986, through April 30, ((1986)) 1987:

((Fhoscportions—of Puget-Sound—Marinc—Fish=Shelifish—Arcas23€
and-25-tying easterly of a-fme projected-truc morth-fronrthe-mouthof
Rasmussenm€reck (app'm::unat:l; severrmites—cast-of NeahBay)-and
=F=S'mﬂl3’ “’ﬂ I";:PF':U :Sm lnr:l mort F,'l :ll—"SlI l:lﬁml:nth of tEhEEE Eastl
23A—except-for-thosc—portions—closed i WAE-220=52-673(6))) Sea

Urcl;in Districts 1 and 2.
() ((EoastaiMarime—Fish=

chin District 5.

=673;)) Open the entire ,year: Sea Ur-

WSR 86-16-022
EMERGENCY RULES
DEPARTMENT OF FISHERIES
[Order 86-65—Filed July 29, 1986]

I, William R. Wilkerson, director of the Department
of Fisheries, do promulgate and adopt at Olympia,
Washington, the annexed rules relating to personal use
rules.

I, William R. Wilkerson, find that an emergency ex-
ists and that this order is necessary for the preservation
of the public health, safety, or general welfare and that
observance of the requirements of notice and opportunity
to present views on the proposed action would be con-
trary to public interest. A statement of the facts consti-
tuting the emergency is spawning escapement levels of
sockeye salmon have not been met and no harvestable
surplus exists.
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These rules are therefore adopted as emergency rules
to take effect upon filing with the code reviser.

This rule is promulgated pursuant to RCW 75.08.080
and is intended to administratively implement that
statute.

The undersigned hereby declares that the agency has
complied with the provisions of the Open Public Meet-
ings Act (chapter 42.30 RCW), the Administrative Pro-
cedure Act (chapter 34.04 RCW) and the State Register
Act (chapter 34.08 RCW) in the adoption of these rules.

APPROVED AND ADOPTED July 28, 1986.

By Raymond M. Ryan
for William R. .Wilkerson
Director

NEW SECTION

WAC 220-57-16000A COLUMBIA RIVER. Not-
withstanding the provisions of WAC 220-57-160, effec-
tive August I, 1986 until further notice, Bag Limit C —
Downstream from Chief Joseph Dam to Priest Rapids
Dam.

NEW SECTION

WAC 220-57A-18300A LAKE WENATCHEE.
Notwithstanding the provisions of WAC 220-57A-183,
effective immediately until further notice it is unlawful
to fish for or possess salmon taken for personal use from
the waters of Lake Wenatchee.

REPEALER

The following section of the Washington Administra-
tive Code is repealed:

WAC 220-57-16000Z COLUMBIA RIVER. (86—
49)

WSR 86-16-023
ADOPTED RULES
DEPARTMENT OF AGRICULTURE
[Order 1900—Filed July 30, 1986]

I, C. Alan Pettibone, director of the Department of
Agriculture, do promulgate and adopt at Olympia,
Washington, the annexed rules relating to rapeseed,
chapter 16-570 WAC.

This action is taken pursuant to Notice No. WSR 86—
12-065 filed with the code reviser on June 4, 1986.
These rules shall take effect thirty days after they are
filed with the code reviser pursuant to RCW
34.04.040(2).

This rule is promulgated under the general rule-
making authority of the Department of Agriculture as
authorized in chapter 15.65 RCW.

The undersigned hereby declares that the agency has
complied with the provisions of the Open Public Meet-
ings Act (chapter 42.30 RCW), the Administrative Pro-
cedure Act (chapter 34.04 RCW) and the State Register
Act (chapter 34.08 RCW) in the adoption of these rules.



WSR 86-16-023

APPROVED AND ADOPTED July 30, 1986.
By C. Alan Pettibone
Director

Chapter 16-570 WAC
RAPESEED PRODUCTION AND ESTABLISH-
MENT OF DISTRICTS

WAC

16-570-010 Definitions.

16-570-020 Rapeseed production prohibition, pro-
duction districts and district board
formation procedures.

16-570-030 Duties of rapeseed production district

boards, persons, producers.

NEWSECTION

W/AC 16-570-010 DEFINITIONS. The definitions
set forth in this section apply throughout these rules un-
less the context clearly requires otherwise.

(1) "Board" means the rapeseed production district
board as established by the director under the provisions
of these rules.

(2) "Department” means the department of agricul-
ture of the state of Washington.

(3) "Director” means the director of the department
or his duly authorized representative.

(4) "Person” means a natural person, individual, firm,
partnership, corporation, company, society, association,
cooperative, two or more persons having a joint or com-
mon interest, or any unit or agency of local, state, or
federal government.

(5) "Producer” means any person who is the owner,
tenant, or operator of land who has an interest in and is
entitled to receive all or any part of the proceeds from
the sale of any commodity produced on that land.

(6) "Rapesced” means those species of Brassica
napus, Brassica campestris and Brassica juncea.

(7) "Types" means those species and varieties of
rapeseed classified under the following rapeseed types:

(a) CANOLA, LOW ERUCIC ACID RAPESEED — LOW
GLUCOSINOLATES (LEAR-LG) shall be the seed of the
species Brassica napus or Brassica camestris, the oil
components of which seed contain less than two percent
erucic acid and the solid component of which seed con-
tains less than 30 micromoles of any one or any mixture
of 3—butenyl glucosinolate, 4—pentenyl glucosinolate, 2—
hydroxy — 3-butenyl glucosinolate, and 2-hydroxy —
4-pentenyl glucosinolate per gram of air dry, oil free
solid as determined by any approved method.

(b) LOwW ERUCIC ACID RAPESEED HIGH
GLUCOSINOLATES (LEAR-HG) Rapeseed varieties shall
contain l