TRANSMISSION RIGHTS OF WAY
VEGETATION MANAGEMENT PLAN

FINAL REPORT
PREPARED FOR

SEATTLE CITY LIGHT

PROJECT MANAGER
MARY BOLDT

PREPARED BY
COMPLIANCE SERVICES INTERNATIONAL
DAMES & MOORE, INC. AND DON SHIMONO ASSOCIATES

PROJECT MANAGER Seattle Public Utilities
DIANA Z. DUKE ‘ 000863

FEBRUARY 1990







FINAL REPORT

TRANSMISSION RIGHTS-OF-WAY
VEGETATION MANAGEMENT PLAN

Prepared For

SEATTLE CITY LIGHT

PROJECT MONITOR
MARY BOLDT

Prepared By

COMPLIANCE SERVICES INTERNATIONAL
DAMES & MOORE, INC. and DON SHIMONQ ASSOCIATES

PROJECT MANAGER
DIANA Z. DUKE

February, 1990

| — E—







This copy of the Transmission Rights of Way Vegetation
Management Plan includes the Aesthetic Impact Evaluation and
related appendixes for submittal to the Federal Energy
Regulatory Commission (FERC). Section 2.0, Herbicide Use
Evaluation and Section!4.0, Survey of Rare Plant Species,
with related appendixes, have been omitted from this
version. The latter section was submitted to the FERC as a

separately bound report on October 30, 1989.

April 27, 1990






EXECUTIVE SUMMARY

In December of 1983, Seattle City Light (SCL) adopted policy and
procedures for maintenance of the utility's transmission
rights-of-way (ROW). Policy objectives highlight a concern for
continual worker safety and uninterrupted transmission of power
along the network system. The proper management of vegetation
within and bordering the ROW corridors is, therefore, of primary
importance. With regard to vegetation management, the Depart-
ment's policy supported the aggressive investigation, evaluation
and, where feasible, implementation of an integrated vegetation
management approach along ROW corridors.

In response to its own Departmental goals and with a sensitivity
to the multiple-uses inherent with the administration of the
public lands within the Ross Lake National Recreation Area (NRA},
SCL contracted a study to evaluate opportunities to enhance their
Integrated Vegetation Management Program along the 20-mile seg-
ment of the Skagit line that transects the NRA. Vegetation
management issues that are correlated with herbicide use, aes-
thetic impacts, and identification of threatened, endangered and
sensitive plant species were targeted for evaluation.

SCL currently uses the herbicide dicamba (Banvel) to treat the
noxious weed, tansy ragwort, and to control regrowth of cut
broadleaf stumps. A comprehensive technical review of this
compound and a similar review of appropriate herbicide alterna-
tives has shown that a number of other compounds may have proper-
ties which are of use in the Department's Vegetation Management
Program. Five compounds (glyphosate, imazapyr, sulfometuron,
tebuthiuron and triclopyr) were included with dicamba in the data
review process. A data matrix summarizing the toxicolegical,
chemical and environmental fate properties of the compounds has
been constructed. The data profile of all compounds is suffi-
cient for making comparative use selections based on (1) the
control need and (2) the environmental conditions of the sur-
rounding areas. Comparative costs are also presented for equiva-
lent hypothetical use situations.

The North Cascades Highway (SR20) is the primary transportation
corridor that provides access to the numerous locations suitable
for scenic viewing and recreation offered by the NRA. The Skagit
Hydroelectric Power Project's 230 kV transmission system align-
ment runs parallel to much of this highway in the NRA.
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An inventory was conducted of the Skagit transmission towers,
lines and ROW corridor visible from the North Cascades Highway.
Site reconnaissance and consultation with SCL personnel resulted
in the identification of seven areas (Aesthetic Target Areas) in
the project area that were recommended for visual impact reduc-
tion. The Aesthetic Target Areas are located along SR20 and
within the Ross Lake National Recreation Area between Bacon Creek
and Ross Dam. A range of vegetative management scenarios to
mitigate the visual impacts of the seven Aesthetic Target Areas
are proposed in the form of Vegetation Mitigation Management
Prescriptions.

Field surveys were conducted to investigate the potential occur-
rence of threatened, endangered and sensitive species along the
entire Skagit ROW corridor in the NRA. A list was developed of
rare species that could potentially occur in the study area.
Field searches were not limited to locating new populations of
previously reported rare plants. Rather, a floristic survey was
perfomed, where each species observed was identified to a taxo-
nomic level that would allow a determination of its rarity.
Results of the survey indicate that no rare plant populations
occur in the study area. New populations of state or federally
listed or candidate rare plants were not found during the field
surveys. No modifications are required in vegetation management
practices with regard for the protection to rare plant species.
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1.0 PROJECT INTRODUCTION

1.1 PROJECT STUDY AREA

The Ross Lake National Recreation Area (NRA) is one of four
major and contiguous park units that comprise the North Cascades
National Park Service Complex, an area which is noted for its
natural scenic beauty and multitude of recreational attractions.
The NRA divides the neighboring North Cascades National Park into
its north and south units. Lake Chelan National Recreation
Area is the third park unit of the complex. It is located at
the southern boundary of the North Cascades National Park - Scuth
Unit. The configuration of the NRA follows the Skagit River
drainage from the north at the Canadian/United States border
southward and then continues in a general southwest direction.
Lands within the Ross Lake National Recreation Area are adminis-
tered by the National Park Service (NPS).

The project study area (Figure 1-1, Project Vicinity Map) is
defined as the Seattle City Light (SCL) Skagit transmission line
rights-of-way (ROW) corridors located in the NRA. The eastern
boundary of the project study area is located at Ross Dam which
is approximately 1,200 feet (£ft) above mean sea level. The
western boundary of the NRA is located at the confluence of the
Bacon Creek tributary to the Skagit River (approximately 800 ft
above mean sea level). The north and south boundaries of the
project study area correspond with the ROW boundaries.

Of the 190 miles of ROW developed and maintained by SCL in north-
western Washington, approximately 20 linear miles of the utili-
ty's Skagit line transects the NRA. Figure 1-2, Project Trans-
mission Line, overlays the 230 kV Skagit transmission line align-
ment on a project area base map. As depicted by this figure, the
transmission corridor generally parallels both the North Cascades
Highway and the Skagit River corridor. The Skagit transmission
system consists of two lines. The line designated as the B line
is situated to the north of and runs a parallel course to the
southern D line. As shown in Figure 1-2, on a number of occa-
sions, segments of the parallel lines split and temporarily run
separate courses. The ROW width varies from 75 ft for wood-pole
lines to 150 ft for each of the two steel lattice tower lines B

and D.
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The North Cascades Highway (SR20) was built by the state to
provide recreation access to the North Cascades and Ross Lake.
additionally, it provides access to the three Seattle City Light
hydroelectric power generation facilities located on the Skagit
River. It presently provides one of the more popular scenic
transportation routes across the Cascade Mountains.
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3.0 AESTHETIC IMPACT EVALUATION

3.1 INTROCDUCTION

SCL Departmental Policy and Procedure (DPP) goals for the mainte-
nance of the utility's transmission rights-of-way were adopted in
1983 (DPP 500 P I-506). The policy goals included the develop-
ment of an integrated vegetation management approach that would
be reviewed annually and used as a guide by SCL te maintain the
integrity of the utility's transmission network system and asso-
ciated ROW. This policy further states objectives to maintain
the ROW in cooperation with governmental agencies having juris-
diction over neighboring lands and to encourage multiple uses of
the ROW for public benefit, as long as those uses do not compro-
mise the maintenance or repair of the line.

More recent attention to multiple-use issues which affect por-
tions of SCL's transmission and ROW network occurred with the
passage cof the Washington Park Wilderness Act of 1988 (Public
Law 100-668) and with SCL's submittal of a relicensing applica-
tion to the Federal Energy Regulatory Commission (FERC) for the
Skagit Hydrcelectric Power Generation Project (Project No. 553-
005-Washington). As discussed in paragraphs that follow, vegeta-
tion management activities in the project study area must comply
with restrictions set forth in the Washington Park Wilderness Act
since the study area is located within the Ross Lake NRA.

The Washington Park Wilderness Act designated wilderness area
within the North Cascades National Park Complex as well as within
two other national parks in the state of Washington. A 20-mile
segment of the SCL Skagit transmission line and ROW corridor
traverses public lands within the NRA. These public lands are
administered by the NPS. The manner in which the ROW vegetation
is maintained along this segment of the corridor is of interest
to the NPS, as they are responsible for the management of NRA
lands in accordance with the objectives of the aforementioned
wilderness act. With specific reference to the NRA, the Washing-
ton Park Wilderness Act allows the removal and disposal of trees
within power line rights-of-way as is necessary to protect trans-
mission lines, towers and equipment, provided that, to the extent
possible, such activity is required to be conducted in a manner
to protect scenic viewsheds. Appendix F provides a copy of the
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Washington Park Wilderness Act. The following is an excerpt from
Section 205., Renewable Natural Resource Use in Recreation Areas,
concerning the removal and disposal of trees within power 1line
rights-of-way:

"Within the Ross Lake National Recreation Area the removal
and disposal of trees within power line rights-of-way are
authorized as necessary to protect transmssion lines,
towers, and equipment;": Provided, That tc the extent
practicable, such removal and disposal of trees shall be
conducted in such a manner as to protect scenic viewsheds.".

Following review cf Seattle City Light's relicensing application,
FERC regquested additional information concerning aesthetic
impacts of the Skagit Project. 1In a letter to SCL concerning a
review of the relicensing application (October 31, 1588), FERC
noted both the high scenic quality and recreational use of the
NRA/Skagit Project lands and the public's heightened awareness of
the altered natural landscapes, as well as their increasing con-
cern for visual gquality. As a result, FERC is requesting a more
detailed analysis of the aesthetic impact issue.

In response to these developments, SCL has conducted an aesthetic
impact evaluation of the 20-mile 230 kV Skagit transmission line
and ROW located in the Ross Lake National Recreation Area. The
evaluation presented here supplements a comprehensive aesthetic
impact evaluation prepared for the Skagit Hydroelectric Power
Project, conducted under separate contract.

The scope of this task is to:

. conduct an evaluation of the visibility of the
transmission structure and ROW from the North Cascades
Highway (SR20) within the NRA and identify areas that
should be targeted for visual impact reduction
{Aesthetic Target Areas);

. document the extent of visibility, character and
~magnitude of visual impact for the Aesthetic Target
Area ROW segments; and

. evaluate and recommend viable vegetative management
techniques (mitigation prescriptions) for minimizing
the visual impacts of the transmission structures and
corridor.
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The results of this evaluation will be reviewed by SCL. The
utility will then decide which of the recommended mitigation
prescriptions will be incorporated in the utility's Integrated
Vegetation Management Program for the Skagit transmission line
and ROW corridor that is located between the Sauk River crossing
and the line's northern terminus at Ross Dam.

3.2 EVALUATiON APPROACH
3.2.1 Data Collection and Review
Initial activities focused on a review of the available data

concerning the project segment of the Skagit transmission corri-
dor. Data sources include:

. Seattle City Light Departmental Policy and Procedure '
for transmission ROW maintenance (DPP 500- P I-506),

. supplemental information requests from FERC (FERC
1988),

. the Washington Park Wilderness Act of 1988 (Public Law
100-668),

. prior data inventories (Envirosphere 1985) conducted as

part of SCL's Integrated Vegetation Management Program,

. maps, aerial photographs, aerial video documentation,
and plan and profile engineering design and detail
drawings for the project transmission ROW (refer to
References).

3.2.2 Seattle City Light and Interagency Consultation

Cperational and Safetz Constraints

SCL staff responsible for vegetation maintenance along the
project ROW were consulted to obtain a familiarity with the
vegetation management techniques that are currently being imple-
mented to guard visual resources of the neighboring lands. Addi-
tional information was obtained concerning SCL's operational and
safety constraints that are integral to the successful and unin-
terrupted distribution of power via the Skagit line.
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One of the key objectives is to manage the vegetation in the ROW
corridor to prevent vegetation from contacting the power lines,
thus preventing transmission failure, fire hazards and potential
safety hazards to SCL maintenance personnel. Additionally, unim-
paired access is important for quick response to repair transmis-
sion failure or control the spread of fires. Other aspects that
affect worker safety and the transmission system's integrity
include line sag and sway, tree size and age, and soil type,
slope and stability. Costs associated with an inability to quick-
ly respond to such adverse scenarios are substantial (Newby
1989). Conseguently, it is necessary for SCL maintenance crewvs
to routinely manage vegetation to control height and clear vege-
tation within and along the ROW margins. The proximity of vege-
tation to overhead power lines is dictated, in part, by the
Washington General Safety and Health Standards (WAC 296-24-960)
and Safety Standards for Electrical Construction Code (WAC
296-44-21230) presented in Appendix G and H, respectively.

Interagency Consultation

Early in the project's development an agency consultation meeting
was held with the NPS, SCL and the consulting contractor proiject
staff. The meeting provided an opportunity to review NPS issues
of concern regarding the management of the public lands adjacent
to the transmission ROW. The objectives and approach to deter-
mining the key aesthetic impacts of the transmission line corri-
dor to viewers enroute along SR20 and the development of mitiga-
tion recommendations was presented. No issues, in addition to
those targeted by the objectives of this contract subtask, were
presented by the NPS. :

Additional presentation of this contract workscope was made to
members of the Forest Service (FS), the North Cascades Conserva-
tion Council (NCCC), and the consulting team contracted to pre-
pare supplemental documentation to support FERC's relicense of
the Skagit Hydroelectric Power Project.

3.2.3 Visual Impact Determination

In addition to a review of the database of materials made avail-
able from SCL, a site reconnaissance of the project area was con-
ducted. The entire length of SR20 in the project study area was
traveled to identify areas where the transmission line towers and
ROW had a high level of visibility to travelers along the high-
way. A number of areas which had a history of concern were
pointed out by SCL staff. Additional areas of concern were
included as a result of the survey of the project study area.
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3.3 AESTHETIC TARGET AREAS (ATA)

Reconnaissance of the project study area and consultation with
key SCL perscnnel resulted in the identification of seven areas
(Aesthetic Target Areas) that are recommended for visual impact

reduction.

The selection of ATAs was based upon the visibility of the trans-
mission line features and its likely adverse impact to viewers
traveling SR20. Of primary concern is the visual compatibility
of the transmission features in the areas observed. The varying
level of contrast of the visual characteristics of the transmis-
sion line and ceorridor (i.e. form, line, color, texture) with
those of the surrounding natural landscape elements will impact
the viewer. The extent of impact can be determined from an

evaluation of the following:

1) Viewer Exposure - the visibility of the transmission
corridor to travelers enroute or located at key view-
point locations along SR20. The significance of the
viewer's exposure is affected by:

. the viewing distance zones (i.e. views of the
project features experienced from foreground,
middleground and background distances [USDA

1974]),

. the duration of the viewing activity (affected by
whether views are experienced while moving or
stationary),

. the portion of the transmission line features and

ROW exposed to viewers at key viewpoint locations
{i.e. lines, towers, ROW cleared vegetation), and

. the visual magnitude or the extent of the visibil-
ity of the transmission features and ROW corridor.

2) Viewer Sensitivity - based upon the numbers of viewers,
the visual characteristics of the natural environment,
and the viewer's probable expectations.

Figure 3-1 locates the seven areas on the project base map.
Following an upstream progression from the western project bound-
ary near Bacon Creek, the Aesthetic Target Areas named in the
figure are: '

1) Bacon Creek 5) Gorge Dam Viewpoint
2) Pinkie's 6) Diablo "y"

3) Thornton Creek 7) Diablo Overlock

4) Goodell Creek
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The ATAs are somewhat evenly distributed along the highway
between the Bacon Creek tributary and the eastern end of the
project study area at Ross Dam. At each of the areas a location
was selected for stationary viewing. Statiocnary viewing activi-
ties increase the significance of the visual impact experience
due to the extended period of time over which the viewer is
exposed. Consequently, the associated evaluation of impact repre-
sents a worst-case scenario. As much as possible, the viewing
site was selected based upon a location which was reasonably safe
and likely to attract a recreationist to pull off the highway to
rest or to participate in some level of recreational activity
(i.e. hiking, fishing, temporary rest/picnicking, scenic
viewing). Boundaries of the ATAs correspond to the farthest
steel lattice transmission towers that are visible in either
direction along the transmission ROW corridor from the stationary
viewpoint. Views of the transmission corridor, when traveling
east and westbound along SR20 through each of the ATAs, were
recorded.

The degree to which viewers are impacted by the visibility of the
transmission towers, lines and cleared ROW is highly wvariable
among the seven ATAs. Together these areas represent an overview
that could be presented to a viewer traveling along or through a
significant part of the ROW. Table 3-1, Aesthetic Target Area
Visual Impact Determination, presents the aesthetic impact
parameters (i.e. viewer exposure, viewer sensitivity) which were
evaluated to determine the significance of the visual impacts of
the transmission corridor from each of the ATA sites. Table 3-1
is preceded by a definition of terms and the impact rating scores
assigned to the visual parameters evaluated in the table. 2Aes-
thetic impact evaluation tasks undertaken under this contract
support the FERC supplemental information request which discuss-
es, in some detail, numbers of recreationists/viewers that expe-
rience the visual resources of the project study area.

Based on the relative impact significance rating scores in Table
3-1, the ATAs were prioritized from highest to lowest as follows:
Goodell Creek; Bacon Creek; Diablcoc Overlook; Thornton Creek;
Gorge Dam Viewpoint; and Diablo "¥" and Pinkie's (both ranked
sixth). :
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TABLE 3-1

SEATTLE CITY LIGHT T-LINE VEGETATION MANAGEMENT
AESTHETIC TARGET AREA VISUAL IMPACT DETERMINATION

DEFINITION OF TERMS AND IMPACT RATINGS

PARAMETER IMPACT . .
OF CONCERN RATINGS DEFINITION
VISIBILITY OF.T-LINE FEATURES ] These are the structural components of the trans-

mission corridor.

Transmissicn Tower 1-3 At any one site, tower visibility i1s rated as 1
- (minimum}, 2 (noderate) or 3 (maximum).
Transmission Lines 1-3 At any one site, visibility of lines between

towers are rated 1 (minimum)}, 2 (moderate) or 3
(max imum).

T-Line ROW Clearing 1-3 At any ons site, maintenance clearing 2ones,
depending upon their visual impact, are rated 1
{(minimum}, 2 (moderate) ar 3 (maximum).

OBSERVER POSITION/VIEWING ANGLE Note: HNot all viewing angles are achisved at esach
site; appliceble angles are ranked when they are
appropriate viewing angles for the site.

Inferior 1 An inferior view (below the target viewed) is
considered of least impact, and is sssigned a
ranking of 1.

Normal 2 An average normal Lline of sight with respect to
the target viewed is considered of moderats im-
pact, and s assigned a ranking of 2.

Superior 3 A auperior view (above thes target viewed) is
considered of maximum impact, and is assigned »
ranking of 3. ’

Perpendicular 1 A view which is perpendicular to the viewsd object

or target is considered of ainimum viewer impact
and is assigned a ranking of 1.
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DEFINITION OF TERMS AND IMPACT RATINGS (continued)

PARAMETER
OF CONCERN

IMPACT
RATINGS

DEFINITION

Linesr

. VIEWING DISTANCE ZONE

Background

Middleground

foreground

VIEWING OPPORTURITY TYPE

Primary Travel Route

Informal Turnout

Formal Turnout

A view blong the Length of the viewsd aobject or
target is considersd of moderate impact and is
assigned a ranking of 2.

Most viewpoint locations will have oniy cne zcne,
that is the target viewed will be in the fore-
ground, background, or middleground of the view-
er's scope of vision.

A viewed object at background distances (5 miles
plus} is considered of minimal impact and is rated

as 1.

A viewed object st middle ground distances (3-5
miles) is considered of moderate impact and is
rated 2.

A viewed object in the foreground (X - ¥ mile) is

considered to have maximum impact and is rated 3.

The frequency of use and the accessibility of an
area will determine the ranking for these catego-

_ries. The opportunity type, viewer category and

view duration are interdependsnt and require scme
sub jective interpretation of the viewing potential
and duration,

A meximum ranking is given to primary traval
routes since the frequency of viewer contact is
highest at these areas.

A moderate ranking is given to pull-off sites, as
movement through these sreas is usually associated
with specific purposes (to lLet faster traffic
pass, stc.) and views may be secondary.

Campgrounds, scenic view turnouts, and in some
cases trailheads are arsas in which viewers have s
specific interest in their visual surroundings.
These areas are, therefore, rated with s maxisum
score of 3.
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DEFINITICN OF TERMS AND IMPACT RATINGS (continued)

PARAMETER IMPACT
OF CONCERN RATINGS DEFINITION

Non-ROW Changes 1 Structural modifications such as the proposed NPS
visitor center have their own impact-on surround-
ing viewsheds and thus interrelate indirectly with
the T-Line needs., These arsas are given a rating
of minimum impact (1).

YIEWER CATEGORY People passing through the areas evaluated have
specific activities or goals for their movement.
Depending upon their Llikely intent and presence,
viewer cstegories are given a ranking of 71 to J as
described below.

Pleasure driver 1 A pleasure driver is likely to pass through an
area rather quickly and make observaticns while
moving, without stopping to concentrate on any
particular view. Therefore, this viewer opportu-
nity for activity is rated as minimum for visual
impact purposes.

Recreationist 2 -3 ’ Visitors who come specifically to use the area
under review will be moderately to maximally
impacted by T-Line views, depending upon thesir
asctivity snd use areas. Multiple use areas (i.e.
hiking, boating and picnicking) will be scored for
each activity, ‘

Scenic Viewing 3 Areas where scenic viewing is lLikely to be a high
interast are given a maximum rank of 3.

VIEW DURATION Not all durations will apply to a given sits;
those which do apply sre given an appropriate

score as described below. h

Travel ing 1 A viower mov_ring through the ares and not typically
stopping is rated with a minimum score of 1.

Still Viewing 2 A viewer provided with an cpportunity to stop
briefly will be more cognizent of the surrounding
areas and thus is moderately impacted and rated as
2.
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DEFINITION OF TERMS AND IMPACT RATINGS (continued)

PARAMETER IMPACT
OF CONCERN RATINGS DEFINITION
Extended Viewing 3 Extended views are likely in scenic view areas,
resort and camping areams, and similar use situa-
tions, This type of viewing is assigned & maximum
rating of 3.
Compiling Sceores: Once the parameters of an area under evalua-

tion are determined, and scores are assigned, a subtotal for
each category is derived by adding the scores. A total for the
area is added to achieve a score for the viewpoint location.
Scores can then be used to rank the location itself, with the
highest scores having the highest priority.
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AREA 1: BACDN CREEK

TABLE 3-1

SEATTLE CITY LIGHY T-LINE YEGETATION MANAGEMENT
AESTHETIC TARGET AREA VISUAL IMPACT DETERMINAT[ON

Page 1 of 8

VIEWER EXPOSURE

IMPACT SIGNIFICANCE

YIEWSHED DESCRIPTION

VISIBILITY IMPACT RATING
1 - 3 (min - max) SUBTOTAL TOTAL

VIEWPOINT LOCATION

SR20;(M.P, 111}
Skagit River: R.M. B3.0D

VIEWSHED CHARACTERISTICS

Transmission lines B & D cross
SR20 west of Bacon Creek target
area and again east of Bagcon

Creek Campground access road.

Transmission Linas, towers and
cleared vegetation within ROW

dominete views of and through

the target area.

Visibility of T-line Features’
* transmission towers
* T-lines
* ROW clearing

Observer Position / Viewing Angle
* ipferior (1)
* noroal 2)
* supsrior (3
* perpendicular (1)
* Llinear (2)

Viewing Distance Zone
" background (1}
* middieground (2)
* foreground (3)

3
3
3
SUBTOTAL 9
1 Westward
2 st Site Looking
eastward
2
SUBTOTAL 5
3
SUBTOTAL 3 . 17

VIEWER SENSITIVITY

VIEWING POTENTIAL / DURATION

IMPACT RATING

Opportunity Type
* Primary travel route
* Informal turnout
* Formal campground site
Bacon Creek Campground
(West of project boundary)

Viewer Category

* Pleasure driver

* Recreationist
- picknieking/

temporary rest

- fishing
- informal hiking
(no sstabl. trails}

View Duration
* traveling (1)
* still viewing (2)
* eaxtended viewing (3}

3
2
3
SUBTOTAL 8
1
3
3
2
SUBTOTAL ¢
1
F4
SUBTOTAL 9 26
TOTAL 43
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TABLE 3-1

SEATTLE CITY LIGHT T-LINE VEGETATION MANAGEMERT
AESTHETIC TARGET AREA VISUAL IMPACT DETERMINATICHN

AREA 2: PINKIES

Page 2 of §

VIEWER EXPOSURE

IMPACT SIGNIFICANCE

VIEWSHED DESCRIPTION VISIBILITY IMPACT RATING SUBTOTAL TATAL
1- 3 (min - max}
Visibility of T-line Features
VIEWPOINT LOCATION D-line
* transmission towers 2
SR20; (M.P. 114.4} * T-lines 2
Skagit River: R.M. 87.75 * ROMW clearing 1
SUBTOTAL 5
Observer Position / Viewing Angle
" infericr (1} 1
* normal (2)
VIEWSHED CHARACTERISTICS *  superior (3
* perpendicular (1) 1
* linear (2) 2
The transmission ROW perallels SR20
to the north. Line D is adjacent to Yiewing Distance Zone
the highway and Line B is situated
up slope and above the highway aLdng * background (D i
a steep embankment. * middleground (2}
. * foreground (3
Sporadic views of Line D, its towers SUBTQTAL 1 8
and ROW cleared of vegetation are
partielly screened by the rugged YIEWER SENSITIVITY
terrain and vegetation. Line 8 would
be visible from a stationary position VIEWING PQTENTIAL / DURATION IMPACT RATING
and only slightly visible while travel-
ing on SR20. Oppartunity Type
* Primary travel route 3
* Informal turnout 2
SUBTOTAL 5
Viewer Category
* Pleasure driver 1
* Recreaticnist
- picknicking/ 3
temporary rest
- fishing 3 .
- informal hiking 2 B
(no establ. trails)
SUBTOTAL 9
View Duration
* traveling (1) 1
* still viewing (2) 2
* extended viewing (3)
SUBTOTAL 3 17
TOTAL 25
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TABLE 3-1
SEATTLE CITY LIGHY T-LINE VEGETATION MANAGEMENT
AESTHETIC TARGET AREA VISUAL IMPACT DETERMINATION

AREA 3: THORNTON CREEX

Page 3 of 8

VYIEWER EXPOSURE

IMPACT SIGNIFICANCE

VIEWSHED DESCRIPTION

VISIBILITY

TMPACT RATING

"SUBTOTAL TOTAL

1 -3 (nin - max)

VIEWPOINT LOCATION

SR20;(M.P. 117)
Skagit River: R.M. 90

VIEWSHED CHARACTERISTICS

Line D closeily parsilels 3R20 to the
north and Line 8 is situated above
the highway aiong a steep bank north
of Line D.

Line D, its towers and clearad ROW
dominate views to the north side of the
highway. Line B can be from a stationary
and only stightly visible while travel-

ing along the highway.

Visibility of T-line Festures

* transmission towers
T-lines
* ROW clearing

Observer Position / Viewing Angle

* inferior (1}

* normsl (2)

* suparior (3)

* perpendicular (1)
* linear (2)

Viewing Distance Zone
* background (1)

* middieground (2)
* foreground (3)

3
3
3
SUBTOTAL Q
2
2
SUBTOTAL 4
3
SUBTOTAL 3 16

VIEWER SENSITIVITY

VIEWING POTENTIAL / DURATION

IMPACT RATING

Opportunity Type
* Primary travel route
* Informal turnout/trail-
head

Viewer Catégory
* Pleasurs driver
* Recreationist
- picknicking/
temporary rest
= fishing

Yiew Duration
* traveling (1)
* still viewing (2
* esxtended viewing (3}

3
2
SUBTOTAL 5
1
3
3
SUBTOTAL 7
1
2
3
SUBTOTAL 5 18
TOTAL 34
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TABLE 3-1
SEATTLE CITY LIGHT T-LINE VEGETATION MANAGEMENT
AESTHETIC TARGET AREA VISUAL IMPACT DETERMINATION

AREA &: GOODELL CREEK

Page 4 of 8

VIEWER EXPOSURE

IMPACT SIGNIFICANCE

VIEWSHED DESCRIPTION VISIBILITY IMPACT RATING SUBTOTAL TOTAL
1 - 3 (min - max)
Yisibility of T-line Features
VIEWPOINT LOCATION '
* transmission towers 3
SR20;(M.P.120.2 * T-lines 3
Skagit River: R.M. 92.25 * ROW clearing 3
~ SUTOTAL 9
Opserver Position / Viewing Angle
YIEWSHED CHARACTERISTICS * inferior Q)
* normal {2) 2 eastward
* superior (3)
The transmission Lines are aligned * perpendicular (1)
along both sides of SR20, Line B to the * Llinear (2) 2
north and Line D to the socuth of the highway. SUBTOTAL 4
Viewing Distance Zone
The transmission Lines, towers and
cleared ROW dominate views from the * background {1)
highway. For the entire lLength of the * middleground (2)
Goodell Creek Target area. * foreground (3) 3
SUBTOTAL 3. 16
Only tops of two or three tcwars of the
T-Line are slightly visible at a distance VIEWER SENSITIVITY
from the proposed visitor’s center site
west of the Goodell campground. VIEWING POTENTIAL / DURATION IMPACT RATING
A microwave distributicn Lina, along Opportunity Type
Trapper‘s pesk ridge north of the highway * Primary travel route K
would not be visible from the highway or * Informal turnout 2
visitor’s center, * Formal campground site nearby
Goodell Campground 3
* Proposed NPS VYisitor’s center
loc. on south side of rivar. 1
SUBTOTAL 8
Viswar Category
* Pleasure driver 1
* Recresationist
- picknicking/ 3
temporasry rest
- fishing 3
- informal hiking 2
(no establ. traila)
* Formal scenic viewing
sctivity 3
SUBTOTAL 12

SCL,
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TABLE 3-1
SEATTLE CITY LIGHT T-LINE VEGETATION MANAGEMENT
AESTHETIC TARGET AREA VISUAL IMPACT DETERMINATION

AREA 4: GOODELL CREEK (Continued) ) Page 5 of 8
VIEWER EXPOSURE IMPACT SIGNIFICANCE
VIEWSHED DESCRIPTION VISIBILITY " IMPACT RATING SUBTOTAL TOTAL

1 - 3 {(min ~ max)

View Duraticn
* traveling 2
extended viewing while
travel ing due to parallel
ol ignment of T-{ines and SR20.

* still viewing (2) 2
* eaxtended viewing-still (3)
from WPS Visitor’s Center 3
SUBTOTAL 7
TOTAL 43
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AREA 5: GORGE DAM VIEWPOINT

TABLE 3-1
SEATTLE CITY LIGHT T-LINE VEGETATION MANAGEMENT
AESTHETIC TARGET AREA VISUAL IMPACT DETERMINATION

Page & of 8

VIEWER EXPOSURE

IMPACT SIGNIFICANCE

VIEWSHED DESCRIPTION VISIBILITY IMPACT RATING SUBTOTAL TOTAL
1 - 3 (min - max)
Vizibility of T-line Feature
VIEWPQINT LOCATION '
transaission towers 3
* T-lines 3
SR20;(M.P, 123, * ROW clearing K
Skagit River: R.M. 96.5 SUBTOTAL
Observer Position / Yiewing Angle
* inferior (1} 1
* normal 23
VIEWSHED CHARACTERISTICS " superior (3
* perpendicular (1)
* linear (2) 2
The site is situated south of SR20 and SUBTOTAL
overlooks Gorge Dam and its reservair Viewing Distance Zone
to the southeast. The surrounding srea
is dominated by rugged terrain and covered * background (1}
by dense evergreen forest vegetation. * middlegreund (2) 2
* foreground (3)
The transmission lines are located between : SUBTOTAL 2 14
the viewpoint site and SR20 on the top of
a ridge which separates the twg. .VIEWER SENSITIVITY
The T-Line crosses over the Skagit
River west of the dam and is clearly VIEWING POTENTIAL / DURATION IMPACT RATING
visible from the viewpoint, as are
the T-line towers along the north side Opportunity Type
of Gorge Lake. * Primary travel route 3
* Formal turnout 3
* Proposed formal scenic 3
viewpoint
SUBTGTAL 9
Viewer Category
® Pleasure driver 1
* Recreationist
= picknicking/ 3
) temporary rest
) SUBTOTAL 4
View Duration
* traveling (1)
* still viewing (2) 2
* extending viewing (3
= future 3
SUBTOTAL 5 18
TOTAL 32
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TABLE 3-1%

SEATTLE CITY LIGHT T-LINE VEGETATION MANAGEMENT

AESTHETIC

AREA 6: DIlABLO ™YV

TARGET AREA VISUAL IMPACT DETERMINATION

Page 7 of

8

VIEWER EXPOSURE

IMPACT SIGNIFICANCE

VIEWSHED DESCRIPTION VISIBILITY IMPACT RATING SUBTOTAL TOTAL
. 1 - 3 (min - max)
Visibility of T-line Featurss B8-Line D-Line B/D B/D
VIEWPOINT LOCATION
* transmission towers 3 2
SR20;(M.P. __ 3} * T-lines 3
Skagit River: R.M. 99.0 * ROW clearing 3 1
SUBTOTAL 9 /7 5
Observer Position / Viewing Anq}e
VIEWSHED CHARACTERISTICS * inferior (N D-Line
* normai (2) 2 8-Line at Lake elevation
* supsrior (3)
Line B crosses diagonally over the sast * perpendicular (1)
end of Diablo Lake and continues up a " linear (2) SUBTOTAL 2 /1
ricdge east of the lake. Line D crosses
over Diabla Lake further west of Line B Viewing Distance Zone 8-Line D-Line
and parallels the iake along a steep rocky
embankment. [t later rejoins Line B at the * background (1)
east end of the Lake, * middleground (2) 2
* foreground (3) 3 :
SUBTOTAL I/ 2 %8
The views of transmission lines of Line B VIEWER SENSITIVITY
are clearly visible from SR20. Views of
Line D's lines and towers are minimized VIEWING POTENT)AL/DURATION [MPACT RATING
by the light colored backdrop of the
rocky embankment. Where the two |ines Opportunity Type
converge at the east aend of Lake Diabla, * Primary travel route 3
distant views of the transmission lines, * Informal turnout 2
towers and cleared vegatation is exposed SUBTOTAL 5
by the west-facing ridge. Viewsr Category
* Pleasure driver %
* Recreationist
- fishing 3
SUBTOTAL 4
View Duration
* traveling (1)
* still viewing (2) 2
* axtended viewing (3)
SUBTOTAL 2 1
TOTAL (8 / D) 2/ 19
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TABLE 3-1
SEATTLE CITY LIGHT T-LIWE VEGETATION MANAGEMENT
AESTHETIC TARGET AREA VISUAL IMPACT DETERMINATION

AREA 7: DIABLO QVERLOOK . Page 8 of 8
VIEWER EXPOSURE IMPACT SIGHIFICANCE
VIEWSHED DESCRIPTION VISIBILITY IMPACT RATING SUBTOTAL TOTAL

1- 3 (min - max)

Visibility of T:line Features
VIEWPOINT LOCATION

: * transmission towsrs 3
SR20;(M.P. __) * T-Linas 3
Skagit River: R.M. 102.75 * ROW clesring 2
SUBTOTAL 8
Observer Position / Viewing Angle
* inferior (1)
VIEWSHED CHARACTERISTICS * normal 2)
* superior {3 3
* perpendicular (1)
A single transmission line crosses * Llinear (2)
over the northern most tip of SUBTOTAL 3
Lake Diable traversing over steep Viewing Distance Zone
heavily forested terrain.
: * background (1)
Distant views of the T-Line towers . * middleground (2) 2
are clearly visible where it crosses * foreground (3}
over Digble Lake from the viewpoint SUBTOTAL 2 132
situated above the lLake and at the
south side. A portion of cleared land VIEWER SENSITIVITY
is visible west of the lLake where the
terrain is exposed to the viewer. VIEWING POTENTIAL / DURATICN IMPACT RATING
The heavy vegetation screens the
remainder of the cleared aress, Opportunity Type
exposing onty the tips of the towers * Primary travel route 3
and transmission lines which tend to * Formal scenic viewpaint
be highlighted by the dark background Disble Overlook ] 3
provided by the evergreans, SUBTOTAL &
Viewer Category
®* Pleasure drivar 1
* Recreationist
- picknicing/temp. res 3
- boating/resort 3
- fishing 3
- hiking (Diablo Lake
Trail) 3
SUBTOTAL 13
View Duration
* traveling (13 i
* still viewing (2) 2
* extended viewing/ (3
boat ing 3
SUBTOTAL & 19
TOTAL 38
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3.4 - DEVELOPMENT OF VISUAL IMPACT MITIGATION RECOMMENDATIONS

The objective of this task is to formulate from the visual
impact analysis results management recommendations that can be
integrated with other key issues of SCL's Vegetation Manage-
ment Program. The ATAs represent model points along the ROW for
the demonstration .of the mitigation of visual impacts along some
of the most heavily visited parts of the ROW. Using the tech-
nigues outlined here, SCL personnel can implement mitigation
activities along the rest of the ROW as needed. The purpose of
this document is to provide not only a thorough aesthetic evalua-
tion, but also to provide a toel which can be utilized repeated-
ly. Accordingly, a range of Vegetation Mitigation Management
Prescriptions have been developed that can be used to reduce the
visual impact characteristics of each ¢f the ATAs. These pre-
scriptions can be used in other areas.

Computer Aided Design (CAD) drawings (Figures 3-2 through 3-7)
illustrate a variety of mitigation management prescriptions and
their anticipated results. These figures graphically show how
visual impacts can be minimized as a result of each o©f the
vegetation management prescriptions. Table 3-2 provides an
interpretive key to the figure's plant symbols. The table shows

a plant symbol, a correlating plant size and the vegetative
species that typically have growth characteristics which corre-
spond to the desired plant height shown.

The graphic figures illustrate a range of viable vegetation
management techniques which can be standardized as vegetation
mitigation prescriptions for visual impact reduction. The miti-
gation prescriptions are intended to be developed to an appropri-
ate level of detail which will allow their application along the
project ROW or along any of the other SCL rights-of-way as simi-
lar impact scenarios occur. The mitigation prescriptions can be
applied individually or combined as necessary to address the
varying impact circumstances as they arise.

For ease of review, Table 3-2 and Figures 3-2 through 3-7 are
presented at the end of the following discussion of the goals and
objectives of the mitigation prescriptions.

3.5 VEGETATION MITIGATION PRESCRIPTIONS

3.5.1 Prescription Goals and Objectives

The mitigation prescriptions illustrated in Figures 3-2 through
3-7 demonstrate ways in which supplemental planting techniques
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and/or natural infill techniques within the transmission line ROW
can effectively screen views of transmission lines, towers and
cleared corridors from SR20 and designated viewpoints. Plantings
outside the ROW are alsc utilized where views of transmission
line corridors cannot be effectively and/or economically screened
by managlng vegetation within the ROW. Establishing vegetative
screening close to the viewers allows a larger section of the
transmission line corridor to be screened using the minimum
amount of vegetation. In such cases, the further the transmis-
sion line is from the viewer, the greater the portion of. the
corridor is screened from the viewer. Screening also _lessens the
impact of non-vegetative features by drawing ‘the viewer's eye to
closer objects, more visually attractive features or increasing
the variety of features visible to the viewer.

Size and location of vegetation that is either planted or encour-
aged to grow within the transmission corridor is governed by the
line sag and sway clearance requirements, from transmission lines
(primary) and towers (secondary) of vegetation at mature size.
The SCL standard for minimum clearance of the lines is 16 ft 6
inches for 230 kV lines and 18 ft for 240 kV lines.

The feathering treatment of vegetation along the ROW margins will
minimize the generally abrupt wvisual contrast in the color, line
and texture of the ROW, which typically contains a minimal amount
of vegetation, with that of the adjacent and more dense forest
vegetation. Use of variable trees and shrub heights will give
the appearance of a natural infill of vegetation within the ROW.
Application of this mitigation technique, at key locations in the
project study area, will minimize the visual impact of the trans-
mission structures and corridor on the natural and scenic visual
character of the NRA. This objective can also be accomplished by
utilizing a mix of vegetation with variable fast and slow growth
characteristics.

Mitigation plans, which include integrated procedures to allow
natural regrowth of wvegetation as well as planned vegetation
control to encourage browsing where appropriate, are utiliized to
achieve benefits for wildlife inhabiting or crossing the ROW
area. The use of vegetation under the transmission lines which
encourages wildlife foraging by providing suitable food and
protective cover is suggested where maintaining the maximum
amount of line clearance is most critical. Foraging activities
will help keep much of the vegetation growth in these areas to a
minimum. As a result, the frequency of vegetative maintenance
required to control tree heights that could interfere with the
lines would be reduced. The need for such maintenance activities
could potentially be reduced from annual maintenance to a 3-year
maintenance program.
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Effective pruning procedures to keep vegetation heights from
endangering transmission lines will need to continue within the
transmission ROW, utilizing the criteria established by the miti-
gation prescriptions as a general guide for pruning techniques.
Pruning procedures include selective branch trimming, branch
removal, topping or cutting back of brush or tree species without
causing plant death or full plant removal. Pruning tolerances of
the mitigation prescriptions allow for an optional three-year
growth period beyond the fall line clearance height for trees
which could potentially damage transmission lines .and towers.
This allowance will minimize the frequency of maintenance re-
quired to control tree height.

The incorporation of the various vegetation management prescrip-
tion techniques into SCL's Integrated Vegetation Management
Program will potentially reduce the need for herbicide uses.
Where vegetation establishment needs to be kept to a minimum,
such as maintenance access routes and around the tower bases,
herbicide uses can be evaluated.

SCL, TRANSMISSION LINE VEGETATION MGT. PLAN, FINAL REPORT, PAGE 3-22






TABLE 3—2

TALL (OVER B80’)

MEDIUM (40-80")

PLANTING KEY
=
SYMBOL TYPE /SIZE EXAMPLE
EVERGREEN TREES
DOUGLAS FIR

WESTERN HEMLOCK
WESTERN RED CEDAR

LODGEPOLE PINE

DECIDUOUS TREES

TALL (OVER 80')

MEDIUM (40'—80")

LOW (25'—40")

BIG LEAF MAPLE
WHITE POPLAR
PAPER BIRCH

BLACK COTTONWOOQOD

RED MAPLE

RED ALDER

VINE MAPLE

ROCKY MOUNTAIN MAPLE

EUROPEAN ASH
WILLOWS

WILDLIFE FORAGING SHRUBS

TALL (8'—15")

MEDIUM (3'—8")

THIMBLEBERRY
HARDHACK
OCEANSPRAY
GOOSEBERRY

WESTERN SERVICE BERRY

SALMON BERRY

RED OSIER DOGWOCD

RED ELDERBERRY

RED HUCKLEBERRY

SPIREA

WLDLIFE FORAGING SHRUBS

LOW (1'~3")

KINNIKINNIK

LONG—LEAVED OREGON GRAPE

MOUNTAIN BOX







LOW DECIDUQUS TREES
MITIGATION: PROVIDE A HEIRARCHY OF VEGETATION HEIGHTS UNDER THE TRANSMISSION LINES WHERE THEY
@ @ @/- ARE VISIBLE FROM SR 20. PLANT AND/OR ALLOW TO GROW TALLER VEGETATION AROUND THE
‘ ‘ TOWERS WHERE TRANSMISSION LINES HAVE THE GREATEST GROUND CLEARANCE. PLANT AND/OR
ALLOW TO GROW VEGETATION THAT DECREASES PROGRESSIVELY IN HEIGHT TOWARDS THE CENTER
i /’ : WHERE TRANSMISSION LINE GROUND CLEARANCE IS AT ITS LOWEST POINT. UTILIZE WILDLIFE
FORAGING VEGETATION WHERE TRANSMISSION LINE GROUND CLEARANCE IS MINIMAL.

RESULTS: VEGETATION PROVIDES PARTIAL SCREENING OF EXPOSED CORRIDOR, SOFTENS BOLD LINEAR FEATURES
OF TOWER STRUCTURE, REDUCES VISUAL MAGNITUDE OF TRANSMISSION LINE FEATURES AND REDUCES
CONTRAST OF CLEARED AREA WITH VEGETATION ALONG THE MARGINS OF THE CORRIDOR RIGHT OF WAY.
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MITIGATION: PLANT AND/OR ALLOW TO GROW DENSE PLANTINGS OF TALL SHRUBS PARALLEL TO SR 20 WHERE TRANSMISSION LINE RIGHT OF WAY CROSSES THE
HIGHWAY. CONTINUE SHRUB PLANTING TO EXISTING VEGETATION ON EITHER SIDE OF THE TRANSMISSION LINE RIGHT OF WAY.

RESULTS: VIEWS OF THE TRANSMISSION LINE CORRIDOR AND TOWERS CAN BE EFFECTIVELY SCREENED FOR THOSE WHO ARE TRAVELING THROUGH THE RIGHT OF
WAY ON SR 20 BY PLANTING DENSE VEGETATION ADJACENT TO SR 20.
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3.5.2 BAesthetic Target Area Prescription Plans

Figures 3-8 through 3-14 are vegetation management prescription
plans specific to the project ATA sites. The target area plans
illustrate locations of local landmarks, roads, trails, rivers
and the SCL transmission lines. The plans also document which
towers are visible as one travels along SR 20, or, in the case of
Diablo Overloock and Gorge Dam Viewpoint, from a stationary loca-
tion. ,

The illustration text describes how the viewer sees the corridor
itself while traveling east-bound or west-bound on SR 20. Sec-
tions of the transmission corridor are broken into areas of
common view characteristics with regard to slope aspect, length
of exposed corridor from SR 20, at various angles, be it perpen-
dicular to or linear/in-line with the viewer. Each view section
is given a mitigation prescription applicable to the type of
views possible from SR 20,
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3.6 PROGRAM IMPLEMENTATION BY SEATTLE CITY LIGHT

The viability of implementing any or all of the recommended
prescriptions will depend on additional consideration of issues
concerning SCL's specific concerns, as discussed under Operation-
al Safety Constraints, and the ability to establish native vege-
tative communities in the ROW. Consideration of the latter
requires a more detailed and site-specific analysis of slope
stability, soil type and other factors that influence the estab-
lishment of native vegetation species. Information concerning
species of native vegetation associated with the project ROW was
compiled in 1987. The plant species list, presented for ease
of reference in Appendix I, lists plants inventoried aleng the
Skagit ROW in the project study area and along all of the SCL
transmission network north of Seattle.

0f equal importance is the consideration of the SCL projected
workload and maintenance forecasts which dictate the annual
vegetation maintenance activity for the project study area ROW
corridors. Figure 3-15 overlays the planned vegetation mainte-
nance programs for the 1989 and 1990 season. Much of the work
targeted for the 1989 season was complete by mid-summer (Stanch-
field 1989).

Knowledge of planned future activity will enable SCL to evaluate
the wvisual resource considerations of the area targeted for
vegetation maintenance activity and assign a vegetation mitiga-
tion prescription to that area. The prescription would then
serve as a goal for the transmission system's maintenance crew to
meet. Decisions can then be reached in advance of any activity
concerning the appropriateness of the mitigation prescription as
well as a determination of any cost-benefit issues of concern.

SCL, TRANSMISSION LINE VEGETATION MGT. PLAN, FINAL REPORT, PAGE 3-38
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APPENDIX F
WASHINGTON PARK WILDERNESS
ACT OF 1988

(PUBLIC LAW 100-668)







TITLE II—NORTH CASCADES NATIONAL
PARK SERVICE COMPLEX WILDERNESS

3EC. 201, DES]GNAﬂON.

(a) WnLpzRNESs.—In furtherance of the purposes of the Wilderness
-Act (16 U.S.C. 113] et seq; 78 Stat. 830), certain lands in the North |
Cascades National Park, Lake National Recreation Area, and
Lake Chelan National Recreation Area, Washington, which—

(1} comprise approximately gix hundred and thirty-four thou-
sand six hun and fourteen acres of wilderness, and approxi-
mately five thousand two hundred and twenty-six acres of
potential wilderness additions, and

(2) are depicied on a map entitled "Wilderness Boundary,
North Cascades National Park Service Complex, Weashington',
numbered 168-60-126 and dated A 1938,

are hereby des&gnat.ed as wilderneas and therefore as components of
the Natiopal Wiiderness Preservation System. Such lands shall be
nown as the Stephen Mather Wilderness.

3EC 202 HYDROELECTRIC PROJECTS.

Section 505 of the Act of Octeber 2, 1968 (82 Stat, 930; 16 US.C.
30d—4) is amended as follows: strike “in the recreation aress’, and
insert in lieu thereof "in the lands and waters within the Skagit
River Hydroelectric Project, Federal Ene and Regulato
Commission Project 5533, including the pro Copper Creek, rg
Roes, and Thunder Creek elements of the Project; and
Newhalem Project. Federal Energy and tory Commission
Project 2705, within the Ross Lake National tion Aresz: the
lends and waters within the Lake Chelan Project, Fedaral Ene
and Regulatory Commission Project 637; the Company Creek sm
hydroeiectric project at Stehekin within the Lake Chelan National
Recrestion Area; and existing hydrologic monitoring stations nec-
gusaz_‘y for the proper operstion of the hydroelectric projects listed

erein”.
SEC. 201. LAND ACQUISITION FOR ADMINISTRATIVE FACILITIES.

Section 301(a} of the Act of October 2, 1968 (82 Stat. 927; 16 U.S.C.
90b) is herebg amended to add & new subsection as follows:
“(b) The Secretary is hereby authorized to acquire, with the
consent of the owner, lands outside of the suthorized boundaries of
" North Cascades National Park Service Complex for the purpose of
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construction and operation of a backcountry information center not
to exceed five acres. The Secretary of the Ioterior is further au-
thorized to acquire with the consent of the owner, lands for the
construction of a headquarters and administrative site or sites, for
the North Cascades National Park, Roes Lake National Recreation
Area, and Lake Chelan National Recreation Ares not to exceed ten
acres. The lands so acquired aball be managed as part of the park.”.

BEL 204. AUTHORIZATION OF APPROPRIATIONS.

There are hereby authorizad to be appropriated to the Secretary
of the Interior such sums as may be necessary to complete the land
acquiszitions autherized pursuant to section 203 of this Act.

SEC, 205 RENEWABLE NATURAL RESDURCE USE IN RECREATION AREAS,

Section 102a) of the Act of October 2, 1968 (82 Stat. 928; 16 US.C.
S0¢-1) is hereby amended to read as follows:

“The Secretary shall administer the recreation areas in a manner
which in his judgment will best provide for (1) public outdoor
recreation benefits and (2) conservation of scenie, scientifie, historic,
and other values contributing to public enjoyment. Within that
portion of the Lake Chelan National Recreation Area which is not
designated 2s wilderness, such management, utilization, and dis-
rosal of renewable natural resources and the continuation of exist-
ing uses and developments as will promote, or are compatible with,
or do not significantly impair public recreation and coneervation of
the scznic, scientific, historic, or other values contributing to public
enjoyment, are authorized. In administering the recreation areas,
the Secretary may utilize such statutory authorities pertaining to
the administration of the national park system, and such statutory
authorities otherwise availahle to him for the conservation and
managerment of natural resources as he deems appropriate for
recreation and preservation purposes and for resource development

'compatible therewith, Within the Ross Lake Nstional Recreation
Area the removal and dispoeal of trees within power line rights-of-
way are authorized as necessary to protect transmission lines,
towers, and equipment;”: Provided, That to the extent practicable,
such removal and disposal of trees shall be conducted in such a
Tmenner as o protect scenic viewsheds.".

SEC. 206, MINERAL RESQURCE USE IN RECREATION AREAS.

Section 402(b) of the Act of October 2, 1968 (32 Stat. 928; 16 U.S.C.
S0c-1b)is hereby amended to read as follows:

"The lands within the recrestion areas, subject to valid existing
rights, are hereby withdrawn from all forms of appropriation or
disposal under the public land laws, including location, entry, and
patent under the United States mining laws, and disposition under
the Urnited States mineral lessing laws: Provided, however, That
within that portion of the Lake Chelan National Recreation Area
which is not designated as wilderness, sand, rock and gravel may be
macde available for sale to the residents of Stehekin for local use so
long as such sale and disposal does not have significant adverse
effects on the administiation of the Lake Chelan National Recre-
ation Area.’.

102 STAT. 3964
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WAC 295-24-960° Proximity to overhead power
lines. (1) General requirements - high voitage lines.

(2) Minimum clearance.

- (1) No wark skall be performed, no material shall be
piied, stored or otherwise handlzad, no scaffolding, com-
mercial signs, or structures shali be g¢rected or disman-
tled, nor any tools, machinery or cquipment operated
within the specified minimum distances from any ener-
gized high voltage eicetrical conductor capable of ener-
gizing the material or equipment; except where the
clectrical distribution and transmission lines have been
deznergized and visibly grounded a2t point of waork, or
where insulating barriers not a part of or an attachment
1o the cquipment have been erccted, to prevent physical
contact with the lines, equipment shali bc operated
proximate to. under, over, by. or ncar powerlines only in
accordance with the following:

(i1) For lines rated 50 kv. or below, minimum clear-
ance between the lines and any part of the cquipment or
load shall be 10 fest, |

(iti) For lincs rated over 50 kv. minimum, clearance
between the lines and any part of the equipment or load
shall be 10 feet plus 0.4 inch for each 1 kv. over 50 kv,
or twice the length of the line insulator but never less .
ti:an 10 feet.

{b) Overhead clectric lines. Where overhead electric
conductars are encountered in proximity 1o a work area,
the employer shall be responsible for: .

(i) Ascertaining the voltage and minimum clearance
distancs required, and

(ii) Maintaining the minimum clearance distance, and

(iti) Ensuring that the requirements of subsection (i)
of this section are complied with.

- (¢) Not covercd: Empioyess working under chapters
296-32 and 29645 WAC. :

(2) Low voitage lines. When work is being carried out
in proximity to energized electrical service conductors
operating at 730 volts or less, such work shall be per-
formed in 2 manner to prevent contact.by any worker
with the encrgized conductaors.

{Statutary Auvtkority: RCW 49.17.040 and 49.17.050. 82=13-045 {Or-
der 82-223, § 296-24-960, filed 6/11/82: §2-02-003 'Order 31-32).
§ 296-24-960, filed 12/24/81.]
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WAC 296-44-21230 Vertical clearance of wires,
conductors, cables, and live parts of equipment abgve

Clearance Zone ——-., . ground, rails, or water. The vertical clearance of all
WAC 295‘44'212539] -_::‘_ _____ wires, conductors, cables, and live parts of cquipment
B ) i 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, conduciors, and cables.
The clearances in Table 212-1 apply under the fol'owing
conditions:

{a) Conductor temperature of 60°F, no wind, with fi-
nal unlocaded sag in the wire, conductors, or cables, or
with initia] unloaded sag in cases where thase facilities
arc maintained approximately at initial unioaded sags.

{b) Span lengths not greater than the following:

WAC 296-44-21221(2)

== S
st | T

WAC 296-44-21221(3) WAC 296-44.21221(1)

Span Lengths

Loading District (feet)
Fig. 212-1
H
Clearances 1o Other Otjects Hca\fy | 175
Medium 250
Light 350

One hundred fifty feet in heavy-loading district and two hun-
dred twently-five feet in medium-loading district for three—
[Statutory Authority: RCW 49.17.040 and 49.17.050. 86-16-007 (Or- stand conductors, each wire of which ts 0.0% inches or less in
der 86-26), § 296—44-21221, filed 7/25/86.] diameter, * .

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 fauits 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 Trolley and
meeting WAC electrified
296—44-21209 (5)(a), raifroad contact
supply cables Open supply conductors ang
meeting WAC line conductors associated span
296-44-21209 (I}a) of 0 1o 750 V b Open suppiy of messenger
Mature of and supply cables and supply cables line_conductors wires
Surface under— of 0 to 750 V meeting over 750 V meeting 150 ¥V 0o 750 V to
neath wires, WAC 296442129 (3)“:) WAC 296—44-21200 (3)(b) 1o 2 to 750 ¥ S0 kv
conductors, or 296—44-21209 {3){(<) or 296-44-21209 (3)(c) 22 kv 50 kV to ground 1o ground
or cables {f1) (fr} (i3; (i) (fv ()

Where wires, conductors, or cables cross over or overhang

1. Track rails of railroads
{except electrified railroads

using over—head trolley 3 3
conductors) * ¢ % 3 tiyy 27 28 29 22 22

2. Roads, streets, alleys;
nonresidential driveways,
parking lots, and other
areus subi'gct 1o truck

traffic ! &0 g 18 20 21 18 520
3. Residenual driveways;

commercial arcas ot subject . .

to truck traffic *' ¥ #12 : 15 20 2 18 520

[Titie 296 WAC—p 942) {1986 Fa }
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4. Other land traversed by
vehicles such as cultivated,

296-44-212

grazing, lorest, orchard, e1c. 1] 8 20 21 - -
5. Spaces or ways accessible . ‘
1o pedestrians only Y s fa Mg 15 6 16 1%
6. Water arcas not suitable for
sailboating or where
sailboating is prohibited '° 15 is 17 17 - —
7. Water arcas suitable for
sailboating including lakes,
ponds, reservoirs, tidal
walers, rivers, streams, and
canals with an unobslgucu:d
surface area of: !/ 1%
(a} Less than 20 acres i5 18 20 21 — —
{b) 20 to 200 acres 26 26 28 29 —
{c) 200 10 2000 acres 12 32 4 35 — —
(d) Over 2000 acres 38 iz 40 4] — —
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 waler 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, sireets, or R s
alleys A | 18 20 21 18 520
10. Roads in rural districts .
where it is unlikely that
vehicies will be crossing s .
under the line 0y 15 18 19 1% *20
! Where subways, tunncls, or bridges require it, less ciears =5 ? This clearance may be reduced to the following values:
above ground or rails than required by Table 232-] ma oe ) o les
used locally, The trolley and electrified tailroad contact con- (a) For insulated communication conductors
ductor should be graded very gradually from the regular con- and communication cables L ) ¢
struction down to the reduced elevation. (b) For conductors of other communication cir-
2 For wire, conductors, or cables crossing cver mine. logging..and © F::“;uys lg
sm'!:lar railways which handle only cars lower than standard (d) For supply cables meeting WAC 29644
freight cars, the clearance may be reduced by an amount equal 21209 (3Ma). I
to the difference in height beiween the highest loaded car han-
dled and twenty feet, but the clearances shall not be reduced k This clearance may be reduced to the following values:
below that required for street crossings. ' .
; These clearances may be reduced 1o twenty-five feet where {a) ng":, {"“ for Sdupply conductors limited to
0 groun
};pz_lr:lkclcd by wrolley—contact conductor on the same strest or (b) Ten feet for drip loops of service drop con-
1 llg way. b ish ductors himited to 150 ¥ to ground and
n_ communities where twcl‘uy-on_e feet has b&ﬂ Gﬁ.lablli ed, mecting WAC 2964421209 (3)(b) or (€)
this c;earance may be continued if carcfully maintained. The and the portion of the zssociated service
¢levation of the contact conductor should be the same in the drop span located within fiftcen feet of the
crossing and next adjacent spans, (See WAC 296-44-31732 service entrance {0 buildings.
{4)(b) for conditions which must be met where uniform height 9 , ,
above rail is impractical.) Spa'ms and ways accessible to pedestrians only are arcas wher
* In communities where sixleen fect has been established for trol- vehicular traffic is not normally encountered or not reasonabi)
ley and electrified railroad contact conductors 0 to 750 V to 10 2nticipated.

ground, or cighteen [eet for trollcy and electrified railroad con-
tact conductors exceeding 750 V, or where local conditions
make it impractical 10 obtaia 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 10 B.7 kV, crosses residential streets and roads,
the clearance may be reduced 10 sixteen fect at the side of the
traveled way provided the clearance at the center of the traveled
way is at least eightcen feet. This reduction in clearance docs
not apply 1o arterial streets and highways which arc primarily
for through traffic, usually on 2 continuous route,

11985 Eg )

Where a supply or communication fine along a road is locatet
relative to fences, ditches, embankments, eic., 5o that the
ground under the ling would not be expected to be traveled ex.
cept by pedestrians, this clearance may be reduced to the fol.
lowing values:

feet
{a) Insulated commenication conduclor and
communication <ables £
(b} Conductors of other communication circuits 10
(c) Supply cables of any voltage meeting WAC
206—44-21209 (3)a) and supply cables
limiied to 150 V to ground meeting WAC
296—44--21209 (3)(b) or (c) o

[Title 296 WAC—p 943]
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Title 296 WAC:

(d) Supply conductors limited ta 360 V 10
ground
(e} Guys.

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,

Where this construction ¢rosses over or runs aiong alleys, drive-
ways, o parking jois, this clearance may be reduced to fifteen
feet for spans limited 1o one hundred fifty feet.

Where supply circuits of 600 V or less, with transmitted power
af 5000 W or less, are run along fenced (or otherwise guarded)
private rights—of-way in accordancc with the provisions speci-
ficd in WAC 296—44-{9409 (2)(b} this clcarance 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 mecting WAC
296—44-21209 (3}(a). This valuc may be reduced to twenty-five
{eel for conductors effectively grounded throughout their length
and associated with supply circuits of 0 to 22 kV, only il such
conductors arc stranded, arc of corrosion—resistant material, and
conform to the strength ond tension requirements for messen-
gers given in WAC 296-44-27821(9).

Adjacent to tunnels and overhead bridpes 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 hased on the
normal flood level. The clearance over rivers, streams, and ca-
nals shall be based upon the larpest surface arca of any one mile
lorg segment which includes the crossing. The cicarance over a
canal, river, or stream normally used to provide access for sail-
boats 10 a larger body of water shall be the same as that re-
quired for the iarger body of water.

Where an overwater obstruction restricts vessel height to less
than the following:

12
B

For a surface arca A reference vessel height

in acres of in feet of
less than 20 16
20 to 200 24
200 10 2000 30
aver 2000 - 36

[Title 206 WAC—p 944]
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the required cicarance may be reduced by the difierence be-
tween he reference vessel height given above and the overwater
abstruction height, except that the reduced c¢learance shall no
be less than that required for the surface arca on the line
crossing side of the obstruction.

Where the United States Army Corps of Engineers. or the
state. or a surrogate thereal has issued a crossipg 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 aliow for the future road resurfacing.
For the purpose of this rule, trucks are defined as any vehicle
exceeding eight fect in height. Areas not subject to truck traffic
are areas where truck traffic is not normally encountered or not
reasonably anticipated.

For communications cables supporied on a messenger, and with
span lengths not cxceeding one hundred fifty feet, the clearance
may be reduccd Lo seventeen feet above or along local streets or
roads. This reduction dozs not apply for arterial streets or high-
ways which are primarily for through traffic, usually on a con-
linuous route.

This clearance may be reduced 10 ten feet for communication
conductors and cables, guys, messengers and supply catbles
meeting WAC 296—44-21209 (3)(a).

Communication cables supported on a stcel messenger may
have a 60°F clearance of fifleen feet where span lenglhs 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 |:
Note 2:

Additional clearances 2re not required for guys.

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 highways or other public rights—
of-way for traffic.

(1986 Ed)
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{a) Voltages exceeding 50 kilovolts.

(i) For voltages between 50 and 470 kilovolts, the
clearance specified in Table 212-1, (subsection (!} of
this section) shall be increased at the rate of 0.4 in per
kilovalt in excess of 50 kilovolts. For voltages exceeding
470 kV, the clearance shall be determined by the aiter-
nate method given by subsection (4} of this section. All

11986 Eg )

clearances for lines over 50 kV shall be based on the
maximum operating voltage.

Note: For voltages exceeding 98 kV allernating current to ground or
139 kV direct current to ground, clearances less than those re-
quired above are permitted for systems with known maximum
swilching surge factors (see subsection {4} of this section).

[Title 296 WAC—p 945]
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(ii) The additional clearance for voltages exceeding 50
kY specified in (a){i) of this subsection shall be in-
creased three percent for each one thousand fect in ex-
cess of thirty—three hundred feet (1000 m) above mean
sea level.

(i11) 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 shortcircuited
to ground. For this determination, the conductors shall
be at a final unloaded sag at 120°F.

(b) Sag increase.

(1) No additional clearance is required for troliey and
electrified railroad contact conductors.

(i1) 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 2 conductor temperature of 120°F and spans are
tonger 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 excegding the limits specified in WAC 296—
44-21230 (1)(b). the clearance specified in Table 212-]
. 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 shail 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.

Amount of increase

per 10 feet
Large 'Smalt
conductors conductors
Loading district {f1) (f1)
Heavy and medium 0.t5 0.30
Light a.10 0.15

A small conductor is a conductor having an overasll diameter of
metallic material cqual to or less than the fellowing valucs:

Ouiside diameter
of conductor
Sokhid 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 untoaded sag at a

[Title 296 WAC—p 946}

Title 296 WAC: Labor and Industries, Department of

conductor temperature of 60°F (15°C), no wind, and fi-
nal sag at the following conductor temperature and con-
dition, 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.

(I}) 120°F {50°C), no wind.

{iv}) Where supply lines are designed to operate at
conductor temperature above [20°F regardless of span
length, the minimum clearance at midspan specificd 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 conducior 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 scparately 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)(ii1) and (iv) of this
subsection may be reduced by multiplying by the fol-
lowing factors: -

Distance [rom 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
25 075
30 0.84
35 0.91
40 0.96
45 0.9¢9

50 1.00

! Interpolate for intermediate values.

in applying this ruic, the *point of crossing” is the location under the
conduclors of any topographical feature which is the determinant of
ihe clearance.

(3) Clearance to live parts of equipment mounted on
structures.

(a) Basic clcarances. The vertical clearance above
ground for unguarded live purts such as potheads, trans-
former bushings, surge drrcsters, 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.

(1988 Ed
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Tablc 212-2. Minimum Vertieal 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 clearcd by promptly de-energizing the [aulted sec-
tion, both initially and following subseguent breaker op-
srations. Scge the definition section for voltuges of other
systems.)

01w 750 V1o 22 to
750 ¥V 22 kV 50 kv

Nature ol surface below live parts

1. Where ltve parts overhang:

a. Roads, strects, alleys:

nonresidential driveways;

parking lots und other areag

subject 1o truck traffic *- 16 i8 i9
b. Residential driveways;

commercial areas not

subrect 10 truck traffic®? K 18 19
c. Other land traversed by

vehicles such as cultivated

land, grazing land.

forest, orchard, ete. e 18 19
d. Spaces and ways accessible

tao pedestrians only. RN 11 14

2. Where live parts are along and
within the limits of highways or
other road rights—of-way but
o nut nverhang the roadway:
a. Roads, streets, and alleys Y6 18 19
b Roads in rural districts
where it is uniikely that
vehicles will be crossing .
under the line, ’ "33 16 |7

! This ¢learance may be reduced to the following values:

feer

{a) Live parts himited to 300 V to ground 12
{b} Live parts limited to 150 V (o ground and
drip loops of service drop conductors lim-
ited 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 10 J00 V to ground
and is located relative to fences, ditches, embankm :nts, etc,, so
that the ground under the line would not be exj:cted to be
traveled except by pedestrians, this clearance may be reduced 10

, 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 arc defined as any vehicle

exceeding cight feet in height.

These cicarances do not allow for future road resurfacing.

vehicular traffic is not normally encountered or not reasonably
anticipated.

(b) Additional clearances for voltages exceeding 50
kilovolts,

(i) For volteges 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 =xcess of 50 kV. For voltages exceeding 470 kV, the
clearances shall be dciermined by the alternate method
given by subsection (4} of this section. All clearances for

(t9%6 Ed.)

Spaces and ways accessible to pedesirians only are areas where -

296-44-2123

lings over 50 k¥ shall be based on the maximum operal

ing voitage.

Note:  For voltapes cxcoeding 98 kV alternating curreat o ground
139 kV dircet current Lo ground, clearances less than those ne

yuired above are pernritied for systems with known maximue
switching surpe factors. (See subscction (4) of this section )

(i1) The additional clearance for voltages excecding 5
kV specified in (b)(1) of this subsection shall be in
creascd three percent for cach one thousand feel in ex
cess of thirty—three hundred feet above mean sea level.

(iii) For voltages exceeding 98 kV alternating curren
to ground, ar 139 kV dirget current to ground either th
clearances shall be increased or the electric {ield, or th
effects thereof, shall be reduced by other means, as re
quired, to limit the current due to electrostatic effects t
5.0 milliamperes, rms, if the largest anticipated truck
vehicle, or equipment under the line were shori—circuite
to ground.

{4} Alternate clcarances for voltages exceeding 9i
kilovolts aliernating current to ground or 139 kilovolt
direct current 1o ground. The clearances specified 1
subsections (1), (2) and (3) of this section may be re
duced for circuits with known switching surge factor
but shali not be less than the values computed by adding
the refercnce height to the electrical. component o
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 specifiec
in WAC 296—44-26309(2) for the loading distric
concerned.

(ii) 120°F, no wind.

(iii} Maximum conductor temperature, for which the
fine is designed to operate, if greater than 120°F, witk
no horizontal displacement.

(b) Reference heights are shown in Table 212-3.

{c) 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
D =308 —2Xtt ¢
23 500 & be (ft)

where
V  maximum alternating current crest operat-
ing voltage to ground or maximum direct
current operating voltage 10 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-cight per-
cenl probability that the maximum switch-
ing surge pecnerated per breaker operation

[Title 296 WAC—p 947]
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docs not exceed this surge level, or the
maximum anticipated switching surge level
generated by other means, whichever s

greater;

a = [.15, the allowance for three standard
deviations,

b = 1.03, the ailowauce for nonstandard at-
mospheric conditions:

¢ = 1.2, the margin of safety;

K = 1.15, the configuration factor for con-

ductor-to-plane gap.

(iij The value of D shall be increased threc percent
for cach one thousand feet in excess of fifteen hundred
feet above mean sea level.

(iti) Either the clearances shail be increased or the
clectric field, or the effects thereof, shall be reduced by
other means, as required, to limit the current due 1o
clectrostatic effects 10 5.0 milliamperes, rms, if the larg-
est anticipated truck, vehicle, or equipment under the
jinc were shortcircuited to ground. For this determina-
tion, the conductors shall be at 2 {nal unloaded sag at
120°F.

{d) " imit. The clearances derived from (b) and {c) of
this subsection sha!l be not less than the clearances given
in Tables 212-1 or 212-2 computed for 98 kilovolts al-
ternating current to ground in accordance with subsec-
tion (2)(a) or (3){k)} of this section, respectively.

Tabie 212-3 Reference Heights

Nature of surface underncath bines Ft
4 Track rails of railroads (except electrified railroads us-

ing overhead wrolley conductors) | 22
b Streets, alleys, roads, driveways, and parking lots 14
«  Spaces and ways accessible to pedesirians only 9
d  Other land, such as cultivated, grazing, forest or or-

chard, which is ttaversed by vehicles 14
€ Water arcas not suitable for sailboating or where

sailboating is prohibited 14
f Waier areas suitable lor sailboating including lakes,

ponds, reservoirs, tidal waters, rivers, streams, and ca-

nals with uhobstructed surface arca *

{1} luss than 20 acres 18

(2) 20 10 200 acres 26

(3) 200 to 2000 acres 32

(4) over 2000 acres 38

8 In public or private fand and water areas posted for
fIgging 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.

Sec WAL 296-—44-21253(8) for the required horizontal and di-
dgonal clearances to rail cars.

Spaces and ways accessible 10 pedestrians only are areas where
vehicular teaffic is not normally encountered or not reasonably
anticipated.

for controlfed impoundments, the surface area and correspand.-
Ing clearances shall be based upon the design high water level.
For other waters, the sucface area shall be that enclosed by its
annual high waler mark, and clearances shall be based on the
narmal fiocw fevel. The clearance over rivers, streams, and ca-
hais shall be bised upon the largest surface area of any onc -
Mile-long .cgment which includes the crossing. The clearance
Wer a canul or similar waterwuy providing access for sailboats
'8 larger body of water shall b tie same as that required for
the larger tenty of water.

(Title 296 W) 9un)

Title 296 WAC: Labor and Indusiries, Department of

‘ Where an over valer obstruction restricts vessel height to less
than the fpilowing:
A reference vessel

height of
For & surface of f
(1 less then 20 acres H
(2) 20 to 200 acres 24
{3) 200 10 2000 acres 30
(4) over 2000 gcres (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 arca on the linc crossing side of the obstruction.

Table 212-4 Electrical Component of Clearance
Above Ground or Rail in (¢){i) of this subsection
(Add threc percent for each one thousand feet in excess
of fifteen hundred feet above mean sea level. Increase
clearance to limit electrostatic effects in accordance with

{c)(iii} of t is subsection.)

Electrical
Maximum companent
operating Switching of
voltage surge Swiiching clearance
phase-to-phase factor surge
{(kV) (per unit) tk¥) (ft)
242 4.5 or less 839 or less 's.6
362 2.8 or less 839 or less '8.6
550 1.9 or less K3% or less 8.6
2.0 598 108
2.2 988 12.7
24 1079 14.6
26 1168 16.7
800 1.6 1045 13.9
I8 P76 16.9
2.0 1306 20.]
2.1 or more 1372 or more 18

! Limited by (d} of this subscciion,
2 Limited by subsections (1) and (2) of this section.

[Statutory Authority: RCW 49.17.049 and 49.17.050, 86-16-007 (Or-
der Bo-26). § 296-44-21230, Iiled 7/25/86.

WAC 296-44-21241 Clearances between wires,
conductors, and cables carried on differcnt supporting
structures. {) General.

Crossings should be made on a common supporting
structure, where practical. In other cases, the clearance
between any two crassing or adjacent wires, conductors,
or cables carried on different supporting structures shall
not be any less at any jocation in the spans than that re-
quired by WA(' 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 cavelopes devel-
opcd under WAC 296-44-21241 (I)a) at which the
two wires, conductors, or cibles would be c¢losest to-
gether. For purposes of this determination, the relevant
pasitions of the wires, conduvtars, ar cables on or within
thetr respective conductor moveinent envelopes are those
which can occur when (a) both are simultancously sub-
jected to the same ambicnt Lir temperature and wind

(FvEh Fid )
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