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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 toxicological, 
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 
)isted 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 - South 
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 Bline 
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 INTRODUCTION 

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 to 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 of 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 Hydroelectric 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 line 
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 to the extent 
practicable, such removal and disposal of trees shall be 
conducted in such a manner as to protect scenic viewsheds.". 

Following review of Seattle City Light's relicensing application, 
FERC requested additional information concerning aesthetic 
impacts of the Skagit Project. In a letter to SCL concerning a 
review of the relicensing application (October 31, 1988), 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 quality. 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 

Operational and Safety 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), Consequently, it is necessary for SCL maintenance crews 
to routinely manage vegetation to control height and clear vege
tation within and along the ROW margins. The proxim-ity 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 project 
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 personnel 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 corridor (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 
prqject 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) , 

• th_e 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) 
2) 
3) 
4) 

Bacon Creek 
Pinkie's 
Thornton Creek 
Goodell Creek 

5) 
6) 
7) 

Gorge Dam Viewpoint 
Diablo "Y" 
Diablo Overlook 
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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. Stationary 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 
~ransmission towers, lines and cleared ROW is highly variable 
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. Aes
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; Diablo Overlook; Thornton Creek; 
Gorge Dam Viewpoint; and Diablo "Y" 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 
OF CONCERN 

VISIBILITY Of T-LJNE FEATURES 

Transmission Tower 

Transmission Lines 

T-Line ROW Clearing 

IMPACT 
RATINGS 

1 · 3 

1 • 3 

1 • 3 

OBSERVER POSITION/VIEWING ANGLE 

Inferior 

Normal 2 

Superior 3 

Perpendicular , 

DEFINITION 

These are the structural components of the trans

mission corridor. 

At any one site, tower visibility is rated as 1 

(minimum), 2 (moderate) or 3 (maximum). 

At any one site, visibility of lines between 

towers are rated 1 (minimum), 2 (moderate) or 3 

(maximum). 

At any one site, maintenance clearing zones, 

depending upon their visual impact, are rated 1 
(minimum}, 2 (moderate) or 3 (maximum). 

Note: Not all viewing angles are achieved at each 
site; applicable angles ar-e ranked when they are 

appropriate viewing angles for the site. 

An inferior view (below the target viewed) is 
cons;dered of least impact, and is assigned a 

rank. ing of 1. 

An average normal line of sight with respect to 
the target viewed is considered of moderate im
pact, and is assigned a ranking of 2. 

A SUl)erior viellf (above the target view•d) is 

considered of maximum impact, and is assigned a 
rank. ing of 3. 

A view which is perpendicular to the viewed object 

or target is considered of ainilllUII vie11Mr impact 
and is assigned a ranking of 1. 
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DEFINITION OF TERMS AND IMPACT RATINGS (continued) 

PARAMETER 
OF CONCERN 

Linear-

. VIE\IING DISTANCE 2DNE 

Background 

Hiddleground 

Foreground 

VIEWING CJPPOQTUNITY TYPE 

Primary Travel Route 

Informal Turnout 

Formal Turnout 

IMPACT 
RATINGS 

2 

2 

3 

3 

2 

3 

DEFINITION 

A view Blong the Length of the viewed object or 

target is considered of moderate impact and is 
assigned a ranking of 2. 

Most Viewpoint locations will have only one zone, 

that is the target viewed will be in the fore· 

ground, background, or middleground of the view· 

er's scope of vision. 

A vie-.,ed object at background distances (5 miles 

plus) is considered of minimal impact and is rated 

as 1. 

A viewed object at middle ground distances (3-5 
miles) is considered of moderate impact and is 

rated 2. 

A viewed object in the foreground (X · l mile) is 
considered to have maximum impact and is rated 3. 

The frequency of use and the accessibility of en 

area will determlne the ranking for these catego

ries. The opportunity type, viewer category and 
view aJration are interdependent and require scme 

subjective interpretation of the viewing potential 
and duration. 

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

A moderate ranking is given to pull-off sites, as 
mcvement through these areas is usually associated 
with specific purposes (to Let faster traffic 

pass, etc.) and views aay be secondary. 

Campgrounds, scenic view turnouts, and in soae 

cases trailhead.s are areas ln which viewers hove a 
specific interest in their visual surroundings. 

These areas are, therefore, rated with a aaxillUa 
score of 3. 
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DEFINITION OF TERMS AND IMPACT RATINGS (continued) 

PARAMETER 
OF CONCERN 

VIEWER CATEGORY 

Pleasure driver 

Recreationist 

Scenic Viewing 

YI EW DURATl!lll 

Traveling 

St i LL Viewing 

IMPACT 
RATINGS 

2 - 3 

3 

2 

DEFINITION 

Structural modifications such as the proposed NPS 
visitor center have their own impect·on surround· 
ing viewsheds and thus interrelate indirectly with 
the T-Line needs. These areas are given a rating 
of rainilllUII impact ( 1). 

People passing through the areas evaluated have 

specific activities or goals for their movement. 

Depending upon their likely intent and presence, 

viewer categories are given a ranking of 1 to 3 as 
described belo\111. 

A pleasure driver is L ik.ely to pass through an 

area rather quickly and make observations while 
1101Jing, without stopping to concentrate on any 

particular view. Therefore, this viewer opportu· 

nity for activity is rated as 11inimum for visual 
impact purposes. 

Visitors who come specifically to usa the area 
under review will be moderately to maximally 
impacted by T·L ine views, depending upon their 
activhy and use areas. Multiple use areas (i.e. 
hiking, boating and picnicking) will be scored for 
each activity. 

Areas where scenic viewing is likely to be a high 
interest are given a maximum rank of 3. 

Hot all durations will apply to a given site; 
those which do apply are given a_n appropriate 
score as described below. 

A vie..,.r IDO~ing through the area and not typically 
stopping is rated with a ainimuat score of 1. 

A viewer provided with an opportunity to stop 
briefly wiJL be aore cognizant of the su!""rounding 
areas and thus is moderately impacted and rated as 
2. 
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DEFINITION OF TERMS AND IMPACT RATINGS (continued) 

PARAMETER 
OF CONCERN 

Extended Viewing 

IMPACT 
RATINGS 

3 

DEFINITION 

Extended views are likely in scenic view areas, 
resor-t and cemping areas, and si11ilar use situa

tions. This type of viewing is assigned a maxilllUIII 

rating of 3. 

Compiling Scores: 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: BACON CREEK 

VIEWSHED DESCRIPTION 

VIEWPOINT LOCATION 

SR20;<M.P. 111) 
Skagit River: R.H. 83.00 

VIEWSHED CHARACTERISTICS 

Transmission lines Ba D cross 

SR20 west of Bacon Creek target 

area and again east o·t Bacon 

Creek Campground access road. 

Transmission tines, tower$ and 
cleared vegetation within ROW 

dominate views of and through 

the target area. 

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

Page 1 of 8 

VIEWER EXPOSURE IMPACT SIGNIFICANCE 

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

Visibility of T-Line Features· 

* transmission towers 

* T-Lines 

* ROW clearing 

Observer Position 
• inferior 

normal 
superior 

/ Viewing Angle 
(1) 

• (2) 

• (3) 

* perpendicular (1>. 

* linear (2) 

Viewing Distance Zone 

• background (1) 

• middleground (2) 
• foreground (3) 

VIEWER SENSITIVITY 

3 

3 

3 

1 

2 

2 

3 

SUBTOTAL 9 

Westwar-d 

at Site looking 
eastward 

SUBTOTAL 5 

SUBTOTAL 3 

VIEWING POTENTIAL/ DURATION IMPACT RATING 

Opportunity Type 

• Primary travel route 3 
• Informal turnout 2 
• Formal campground site 

Bacon Creek Campground 3 
(West of project boundary) 

SUBTOTAL 8 
Viewer Category 

• Pleasure driver 

• iecreationist 

pick.n;cking/ 3 
tempor-ary rest 
fi.sh;ng 3 
informal hiking 2 

(no establ. trails) 

SUBTOTAL 9 
View Duration 

• traveling ( 1) 1 
• still viewing (2) 2 
• extended viewing (3) 

SUBTOTAL 

TOTAL 

TOTAL 

17 

2b 

43 
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TABLE 3·1 
SEATTLE CITY LIGHT T·LINE VEGETATION MANAGEMENT 
AESTHETIC TARGET AREA VISUAL IMPACT DETERMINATION 

AREA 2: PINKIES 

VIEWSHED DESCRIPTION 

VIEWPOINT LOCATION 

SR20;(M.P. 114.4) 
Skagit River: R.M. 87.7S 

VIEWSHED CHARACTERISTICS 

The transmission ROW parallels SR20 
to the north. Line D is adjacent to 

the highway and line 8 is situated 
up slope and above the highway along 
a steep embankment. 

Sporadic views of Line D, its towers 
and ROW cleared of vegetation are 

partially 3Creened bY the rugged 

terrain and vegetation. Line 8 would 

be visible from a stationary position 
and Only slightly visible while travel· 
ing on SR20. 

VIEWER EXPOSURE 

VISIBILITY 

Visibility of T-line Features 

* transmission towers 
* T·lines 
* R:OW clearing 

IMPACT RAT ING 
- 3 (min - 111ax) 

D-L ine 

2 
2 

SUBTOTAL 
Observer Position/ Viewing Angle 

• inferior (,) 

• normal (2) 

• superior (3) 

• perpendicular (,) 

• Linear (2) 

Viewing Distance Z00e 

* back.ground ( 1 ) 

* middleground (2) 

* foreground (3) 

SUBTOTAL 

VIEWER SENSITIVITY 

VIEWING POTENTIAL/ DURATION IMPACT RATING 

Opportunity Type 
• Primary travel route 
• Informal turnout 

Viewer Category 
• Pleasure driver 
* Recreationist 

picltni:clting/ 
temporary rest 
fishing 

informal hiking 
(no establ. trails) 

View Duration 
* traveling (1) 
* still viewing (2) 

* extended viewing (3) 

3 

2 

3 

3 

2 

1 

2 

SUBTOTAL 

SUBTOTAL 

SUBTOTAL 

TOTAL 

Page 2 of 8 

IMPACT SIGNIFICANCE 

SUBTOTAL TOTAL 

5 

2 

8 

5 

3 17 

25 

SCL, TRANSMISSION LINE VEGETATION MGT. PLAN, FINAL REPORT, PAGE 3-13 





TABLE 3·1 
SEATTLE CITY LIGHT T·LINE VEGETATION M~AGEMENT 
AESTHETIC TARGET AREA VISUAL IMPACT DETERMINATION 

AREA 3: THORNTON CREEK 

VIEWSHED DESCRIPTION 

VIEWPOINT LOCATION 

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

VIEWSHED CHARACTERISTICS 

Line D closely parallels SR20 to the 

north and Line 8 is situated above 

the highway along a steep bank north 
of Line D. 

Line D, its towers and cleared ROW 

dominate views to the north side of the 
highway. Line B can be from a stationary 
and only slightly visible while travel· 
ing along the highway. 

VIEWER EXPOSURE 

VISIBILITY IMPACT RATING 
1 • 3 (min· max) 

Visibility of T·line Features 

• transmission towers 3 
• T· lines 3 

• ROW clearing 3 

SUBTOTAL 
Observer Position / Viewing Angle 

• inferior ( 1) 

• normal (2) 2 

• superior (3) 

• perpendicular ( 1) 

• linear (2) 2 

SUBTOTAL 
Viewing Distance Zone 

• backgroond (1) 
• middleground (2) 

• foreground (3) 3 

SUBTOTAL 

VIEWER SENSITIVITY 

VIEWING POTENTIAL/ DURATION IMPACT RATING 

Opportunity Type 
• Primary travel route 3 

* Jnformel turnout/trail· 2 
head 

Page 3 of 8 

IHPACT SIGNIFICANCE 

·suBTOTAL TOTAL 

4 

3 lb 

SUBTOTAL 5 
Viewer Category 

• Pleasure driver 
• Recreationist 

pick.nicking/ 
temporary rest 
fishing 

View Duration 
* traveling (1) 

* still vieti1in9 CZ) 

* extended viewing (3) 

SCL, TRANSMISSION LINE VEGETATION MGT, PLAN, 
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3 
SUBTOTAL 7 

1 
2 

3 
SUBTOTAL 6 18 

TOTAL 34 

FINAL REPORT, PAGE 3-14 





AREA 4: GOODELL CREEK 

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

VIEWER EXPOSURE 

VIEWSHED DESCRIPTION VISIBILITY IMPACT RATING 

VIEWPOINT LOCATION 

SR20;(M.P. 120.2 
Skagit River: R.H. 92.25 

VIEWSHEO CHARACTERISTICS 

The transmission Lines are aligned 

along both sides of S~20, line B to the 
north and Line D to the south of the highway. 

The transmission Lines, towers and 
cleared ROW dominate views from the 

highway. For the entire length of the 

Goodell Creek Target area. 

1 - 3 (min· max) 

Visibility of T·line Features 

* transmission towers 
• T-Lines 

• ROW clea,.;ng 

Observer Position/ Viewing Angle 

• inferior 
• normal 

(1) 

(2) 

• superior (3) 

• perpendicular (1) 

• Linear (2) 

Viewing Distance Zone 

• backgr01Jnd (1) 

• middleground (2) 
• foreground (3) 

VIEWER SENSITIVITY 

3 

3 

3 
SUTOTAL 

2 eastward 

2 
SUBTOTAL 

3 
SUBTOTAL 

Only tops of two or three towers of the 

T-Llne are slightly visible at a distance 

from the proposed visitor's center site 

west of the Goodell campground. VIEWING POTENTIAL/ DURATION IMPACT RATING 

A microwave distribution line, along 
Trapper's peak ridge north of the hi9hway 
would not be visible from the highway or 

visitor's center. 

Opportunity Type 
• Primary travel route 
• Informal turnout 

• Formal campground site nearby 
Goode L L Campground 

• Proposed NPS Visitor's center 
Loe. on south side of river. 

Viewer" Category 

• Pleasure driver-

• Recr-eat ion i st 
picknick.ing/ 

temporary rest 

fishing 
informal hiking 

(no establ. tr-ails) 

• Formal scenic viewing 

activity 

3 
2 

3 

1 

3 

3 

2 

3 

SUBTOTAL 

SUBTOTAL 

Page 4 of 8 

IMPACT SIGNIFICANCE 

SUBTOTAL TOTAL 

9 

4 

3 . 16 

8 

12 
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AREA 4: GOODELL CREEK (Continued) 

V!EWSHED DESCRIPTION 

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

VIEWER EXPOSURE 

VISIBILITY IMPACT RATING 
1 - 3 (min· max) 

View Duration 

* traveling 

extended viewing while 
traveling due to parallel 

alignment of T·lines and SR20. 

2 

• still viewing (2) 2 
* extended viewing-still (3) 

from NPS Visitor's Center 3 

SUBTOTAL 

TOTAL 

Pago 5 of 8 

IMPACT SIGNIFICANCE 

SUBTOTAL TOTAL 

7 

43 
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TABLE 3·1 
SEATTLE CITY LIGHT T·LINE VEGETATION HAHAGEHENT 
AESTHETIC TARGET AREA VISUAL IMPACT DETERMINATION 

AREAS: GORGE DAH VIEWPOINT 

VIEWSHED DESCRIPTION 

VIEWPOINT LOCATION 

"SR20;CM.P. 123. 
Skagit River: R.H. 90.5 

VIEWSHED CHARACTERISTICS 

The site is situated south of SK20 and 

overlooks Gorge Dam and its reservoir 

to the scx ... i"theast. The surrounding area 

is dominated by rugged terrain and covered 

by dense evergreen forest vegetation. 

The transmission lines are located between 
the viewpoint site and SR20 on the top of 

a ridge which separates the two. 

The T-Line crosses over the Skagit 
River west of the dam and is clearly 

visible from the viewpoint, as are 

the T-line towers along the north side 
of Gorge Lake. 

VI EWER EXPOSURE 

VISIBILITY 

Visibility of T·Line Feature 

* transmission towers 

• T·Lines 
• ROW clearing 

IMPACT RATING 
1 - 3 (min· max) 

3 
3 
3 

SUBTOTAL 
Cbserver Position/ Viewing Angle 

• inferior ( 1) 

* normal (2) 
* superior (3) 

* perpendicular (1) 

* linear (2) 

Viewing Distance Zone 

* background (1) 

• middleground (2) 

• foreground (3) 

.VIEWER SENSITIVITY 

VIEWING POTENTIAL/ DURATION 

Opportunity Type 
* Primary travel route 

* Formal turnout 
• Proposed formal scenic 

viewpoint 

Viewer Category 

• Pleasure driver 
• Recreatiordst 

picknicking/ 

temporary rest 

View Duration 

* traveling (1) 

• still viewing (2) 

• extending viewing (3) 

- future 

1 

2 

SUBTOTAL 

2 

SUBTOTAL 

IMPACT RATING 

3 

3 

3 

3 

2 

3 

SUBTOTAL 

SUBTOTAL 

SUBTOTAL 

TOTAL 

Page 6 of 8 

IMPACT SIGNIFICANCE 

SUBTOTAL TOTAL 

9 

3 

2 14 

4 

5 18 

32 
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TABLE 3-1 
SEATTLE CITY LIGHT T-LIHE VEGETATION HAHAGEHEHT 
AESTHETIC TARGET AREA VISUAL IMPACT OETERHIHATJON 

AREA 6: DJABLO nyu 

VIEWSHEO DESCRIPTION 

VIEWPOINT LOCATION 

SR20;(H.P. _) 
Skagit River: R.H. 99.0 

VJEWSHEO CHARACTERISTICS 

Line B crosses diagonally over the east 

end of Diablo Lake and continues up a 

ridge east of the lake. Line O crosses 

over Diabla Lake further west of Line B 

and parallels the lake along a steep rocky 

embankment.. It Later rejoins Line S at the 

east end of the Lake. 

The views of transmission lines of Line B 
are clearly visible from SR20. Views of 

Line D's lines and towers are minimized 
by the light colored backdrop of the 

rocky embankment. Where the two lines 
converge at the east and of Lake Diablo, 
distant views of the transmission lines, 
towers and cleared vegetation is exposed 

by the west·facing ridge. 

VIEWER EXPOSURE 

VISIBILITY IHPACT RATING 
1 • 3 (min· max) 

Visibility of T-line Features B·Line D·Line 

• transmission towers 3 2 
• T· Lines 3 2 
• ROW clear-ing 3 1 

SUBTOTAL 

Observer- Position/ Viewing Ang}e 

* inferior 
* normal 
• superior 

(1) 

(2) 

(3) 

• perpendicular 
• linear (2) 

( 1) 

Viewing Distance Zone 

• back.ground (1) 

• middleground (2) 
• foreground (3) 

VIEWER SENSITIVITY 

VIEWING POTENTIAL/DURATION 

Opportunity Type 
• Primary travel route 
• Informal turnout 

Viewer Category 

• Pleasure driver 
• R:ecreationist 

• fishing 

View Duration 
• traveling ( 1) 

• still viewing (2) 
• extended viewing (3) 

2 

SUBTOTAL 

B-Line D-Line 

2 
3 

SUBTOTAL 

IHPACT RAT IHG 

3 

2 
SUBTOTAL 

3 

SUBTOTAL 

2 

SUBTOTAL 

Page 7 of B 

IMPACT SIGNIFICANCE 

SUBTOTAL TOTAL 

B / D B / D 

9 I 5 

D·Line 
B-Line at lake elevation 

2 / 

3 I 2 14 / B 

5 

4 

2 11 

TOTAL (B I D) 25 I 19 
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TABLE 3·1 
SEATTLE CITY LIGHT !·LINE VEGETATION MANAGEMENT 
AESTHETIC TARGET AREA VISUAL IMPACT DETERMINATION 

AREA 7: DIABLO OVERLCJOI( 

VIEWSHED DESCRIPTION 

VIEWPOINT LOCATION 

SR20;(M.P. _) 

Skagit iiver: R.M. 102.75 

VIEWSHED CHARACTERISTICS 

A single transmission Line crosses 
over the northern most tip of 

Lake Diablo traversing over steep 

heavily forested terrain. 

Distant views of the T-Line towers 
are clearly visible where it crosses 

over Diablo Lake from the viewpoint 
situated above the lake and at the 
south side. A portion of cleared land 
is visible west of the lake where the 

terrain is exposed to the viewer. 

The heavy vegetation screens the 
remainder of the cleared areas, 

exposing only the tips of the towers 
and transmission lines which tend to 

be highlighted by the dark background 
provided by the evergreens. 

VI EWER EXPOSURE 

VISIBILITY IMPACT RATING 
1 - 3 (min - max) 

Visibility of T~line Features 

• transmission towers 3 
• T·lines 3 
• ROW cleedng 2 

SUBTOTAL 

Observer Position / Viewing Angle 

• inferior (1) 

• normal (2) 

• superior (3) 3 

• perpendicular (,) 

• linear (2) 

SUBTOTAL 
Viewing Distance Zone 

• back.ground (1) 

• miodleground (2) 2 

• t oreground ( 3) 

SUBTOTAL 

VIEWER SENSITIVITY 

VIEWING POTENTIAL/ DURATION IMPACT RATING 

Opportunity Type 
• Primal"'y tl"'aveL route 3 
• Formal scenic viewpoint 

Dieblo Overlook 3 

SUBTOTAL 
Viewer Category 

• Pleasure driver 1 
• Recreationist 

picknicing/te11ip. ros 3 
boating/resol"'t 3 
fishing 3 
hiking (Diablo Lake 

Trail) 3 -
SUBTOTAL 

View Duration 

• tra11eling (1l 
• still viewing (2) 2 
• extended viewing/ (3) 

boating 3 
SUBTOTAL 

TOTAL 

Page 8 of 8 

IMPACT SIGNIFICANCE 

SUBTOTAL TOTAL 

8 

3 

2 13 

13 

I, 19 

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
niques outlined here, SCL personnel can implement mitigat~on 
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 tool 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 of 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 of 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 also utilized where views of transmission 
line corridors cannot be effectively and/or economically screened 
by managing 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. le·ssens 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 visual 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 vegetation 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. 
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TABLE 3-2 
PLAN11NG KEY 

TYPE/SIZE 

EVERGREEN 1REES 

TALL (OVER BO') 

MEDIUM ( 40-80') 

DECIDUOUS 1REES 

TALL (OVER BO') 

MEDIUM ( 40' -80') 

LOW (25' -40') 

'MLDLIFE FORAGING SHRUBS 

TALL (B'-15') 

MEDIUM (3' -8') 

WILDLIFE FORAGING SHRUBS 

EXAMPLE 

DOUGLAS FIR 
WESTERN HEMLOCK 

WESTERN RED CEDAR 
LODGEPOLE PrNE 

BIG LEAF MAPLE 
WHITE POPLAR 
PAPER BIRCH 

BLACK COTIONWOOD 
RED MAPLE 

RED ALDER 

VINE MAPLE 
ROCKY MOUNTAIN MAPLE 

EUROPEAN ASH 
WILLOWS 

THIMBLEBERRY 
HARDHACK 

OCEANSPRAY 
GOOSEBERRY 

WESTERN SERVICE BERRY 
SALMON BERRY 

RED OSIER DOGWOOD 
RED ELDERBERRY 

RED H.UCKLEBERRY 
SPIREA 

KINNIKINNIK 
LOW (1'-3') LONG-LEAVED OREGON GRAPE 

MOUNTAIN BOX 
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(J;) (J;) w. LOW OECIDUOUS lREES MlllGA TlON: PROVIDE A HEIRARCHY OF VEGETATlON HEIGHTS UNDER THE TRANSMISSION LINES WHERE THEY 
ARE VISIBLE FROM SR 20. PLANT AND/OR ALLOW TO GROW TALLER VEGETATlON AROUND THE 
TOWERS WHERE TRANSMISSION LINES HAVE THE GREATEST GROUND CLEARANCE. PLANT AND/OR 
ALLOW TO GROW VEGETA TlON THAT DECREASES PROGRESSIVELY IN HEIGHT TOWARDS THE CENTER 
WHERE TRANSMISSION LINE GROUND CLEARANCE IS AT ITS LOWEST POINT. UTlLIZE WILDLIFE 
FORAGING VEGETATlON WHERE TRANSMISSION LINE GROUND CLEARANCE IS MINIMAL. 7;) (J) 

f'K D A1 

l) ~ ~ 
I I' l'rHfl ~ ~-k -

10'-0" 

(J;) (J) PLAN (J) 

FALL LINE 

RESULTS: VEGETATlON PROVIDES PARTlAL 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 VEGETATlON ALONG THE MARGINS OF THE CORRIDOR RIGHT OF WAY. 

TRANSMISSION TOWERS 

TRANSMISSION LINES 

LOW DECIDUOUS TREES , 

,TALL SHRUBS 
LOW/MEDIUM SHRUBS AND WILDLIFE FORAGING 

16'-6" MIN. CLEARANCE 

TRANSMISSION RIGHT OF Wi\ Y 
VEGETATION MITIGATION PRESCF'.IPTION 

FIGURE 3-2 
TYPE-A 

T-LINE CORRIDOR 
PROFILE PLANTING 3-24 
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r---CLUSTER OF 
/ MEDIUM TO TALL 

/

-,(~,~~CIDUOUS TREES 

/ ', ~All LINE 

·~:.,..;. '\ 

TRANSMISSION RIGHT OF WAY 

LOW 
- DECIDUOUS 

TREES 

FALL LINE 
l'-.U-:-:-::---....._ 

~-"' 

EXISTING VEGETATION -~ 

--------,f'~ 

I 
I 

I 

TRANSMISSION TOWER 

/',/ 

/ FALL LINE 
/ 

\__' MAINTENJ1NCE ROAD 

'~"', 
'~ 

MITIGATION PLANT AND/OR ALLOW TO GROW VEGETATION ALONG THE MARGINS OF THE CORRIDOR RIGHT OF WAY WITH TALLER VEGETATIOt, ALONG THE OUTER MOST 
EDGE, DECREASING PROGRESSIVELY IN HEIGHT UNDER THE TRANSMISSION LINES. CLUSTER PLANTINGS TO PROVIDE A MEANDERING EDGE TREATMENT 
ALONG THE SIDES OF THE CORRIDOR. UTILIZE WILDLIFE FORAGING VEGETATION UNDER THE TRANSMISSION LINES. 

RESULTS: EDGES OF TRANSMISSION LINE CORRIDORS WILL FEATHER INTO THE CORRIDOR, ELIMINATING THE HARD EDGES AND THEREBY BECOMING LESS OBVIOUS TO 

VIEWIERS. 

) 

TRANSMISSION RIGHT OF 'Ii/A Y 
VEGETATION MITIGATION PRESCRIPTION 

FIGURE 3-3 

TYPE-8 
CORRIDOR EDGE 

PLANTING 3-2s 
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FALL LINE 
---...____..__ 

--....... ,~ 

MEDl~TO TALL 
DEc1ou'o~ 
TREES \ 

\ 

ME~UM 
SHRU~S y )( :j. 

TRANSMISSION RIGHT OF WAY 

I~- MEDIUM TO TALL DECIDUOUS TREES 

I TRANSMISSION TOWERS 

FALL LINE 

// 
(

ow TO MEDIUM 

SHRUBS 

' 

"C MAINTENANCE TRAIL 

MEDIUM TO TALL 

EVERGREENS 

----- ------~ 
FALL LINE ',\ 

MEDIU~\SHR 

\ 

' _ _j 

EXISTING VEGETATION 

FALL~ 

/ 

/ 
I 

/ 

~MAINTENANCE ROAD 

MITIGATION: EDGE TREATMENT IS THE SAME AS TYPE-B ALONG BOTH SIDES OF CORRIDOR. PLANT AND/OR ALLOW TO GROW AREAS BETWEEN TOWERS WITH THE TALL 
VEGETATION AT CENTER THAT DECREASES PROGRESSIVELY SMALLER TOWARDS THE TOWERS. 

RESULTS: EXPOSURE OF THE WIDE CLEARED CORRIDOR WILL BE SIGNIFICANTLY REDUCED AS WELL AS MINIMIZING VIEWS OF THE TOWERS AND TRANSMISSION LINES. 

TRANSMISSION RIGHT OF WAY 
VEGETATION MITIGATION PRESCl~IPTION 

FIGURE 3-4 

TYPE-C 
WIDE CORRIDOR 

PLANTING 3-26 





EXISTING VEGETATION 

TRANSMISSION RIGHT OF WAY 

LOW TO MEDIUM SHRUBS 

~ 

----

TRANSMISSION TOWER 

MEDIUM TO TALL 
DECIDUOUS TIREES 

TALL SHRUBS 

MAINTIENANCE ACCESS ROAD 

MITIGATION: PRESERVE EXISTING VEGETATION ALONG HIGHWAY AND SUPPLEMENT WITH A MIXTURE OF VEGETATION 
HEIGHTS IN SUFFICIENT QUANTITIES TO EFFECTIVELY SCREEN THE TRANSMISSION LINES AND TOWERS. 

RESULTS: SCREENING AT ROADSIDE WILL SIGNIFICANTIL Y MINIMIZE VIEWS BY PROVIDING A NATURAL SCREEN IN CLOSE 
PROXIMITY TO THE VIEWERS. THIS IS EFFECTIVE IN SCREENING EXTIENSIVE UNDESIRABLE VIEWS THAT ARE 
CLOSE TO VIEWERS WHERE VEGETATION MITIGATION WITHIN THE .TRANSMISSION LINE RIGHT OF WAY IS DIFFICULT. 

TRANSMISSION RIGHT OF WAY 
VEGETATION MITIGATION PRESCRIPTIONS 

EXISTING VEGETATION 

~ Sc. 
I '- -i'<'<-,1, 

0<'tt, 
,(",-i'o,1,r 

-i'o-1<0 

FIGURE 3-5 

TYPE-0 
ROADSIDE PLANTING 3-27 





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. 

TRANSMISSON TOWERS 

LOW SHRUBS 
AND GROUNQGQVERS 

SEE TYPE-A 

TRANSMISSION RIGHT OF WAY 

w u 
z 

3: T <( 0 cc: 
...J <( 

w 
...J 
u 

TRANSMISSION CORRIDOR 
CROSSING SR 20 

TALL SHRUBS 

TRANSMISSION RIGHT OF WAY 
VEGETATION MITIGATION PRESCRIPTION 

TRANSMISSION LINES 

SEE TYPE-A 

FIGURE 3-6 

TYPE-E 
T-UNE CROSSING 

PLANTING 3-28 





·- . .,,,__ ~--·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~---, 

EXISTING VEGETATION 
TRANSMISSION RIGHT OF WAY 

.r- LOW TO MEDIUM DECIDUOUS TREES 

16' MIN. CLEARANCE 

TRANSMISSION TOWER 

LOW TO MEDIUM SHRUBS 

(--- _ --- Di STAN_'_ CEWS __ 

/ -+-- TALL SHRUBS 

MITIGATION: PLANT AND /OR ALLOW TO GROW MEDIUM TO TALL 
EVERGREENS ALONG THE LOWER EDGE OF THE RIGHT OF 
WAY. PLANT AND/OR ALLOW TO GROW LOW TO MEDIUM 
DECIDUOUS TREES ALONG THE HIGHER RIGHT OF WAY EDGE AND 
PLANT AND/OR ALLOW TO GROW LOW TO MEDIUM SHRUBS WITHIN 
THE REMAINDER OF THE TRANSMISSION LINE CORRIDOR. 

RESULTS: VISIBILITY OF EXPOSED CLEARED AREAS AND TOWERS ARE PARTIALLY SCREENED BY 
THE TALL EVERGREENS. THE DECIDUOUS TREES AND LOW TO MEDIUM SHRUBS 
AT THE UPPER RIGHT OF WAY EDGE PROVIDE A SOFTER TRANSITION INTO THE 
TRANSMISSION LINE CORRIDOR, SIGNIFICANTLY REDUCING THE VISUAL IMPACT OF THE 
TRANSMISSION LINE CORRIDOR. 

TALL EVERGREEN TREES 

------- EXISTING VEGETATION 

TRANSMISSION RIGHT OF- WAY 
VEGETATION MITIGATION PRESCRIPTIONS 

---·-~--~ 

FIGURE 3-7 

TYPE - F 
PERPENDICULAR EXPOSED 

CORRIDOR PLANTING 3-29 





3.5.2 Aesthetic 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 Overlook 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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LEGEND 
(j) TOWERS NOT IN VIEWSHED 

Q TOWERS WITHIN VIEWSHED 

@ VISUALLY DOMINANT TOWERS 

- - TRANSMISSION LINES 

0 
0 600 1200 

~ 

SCALE IN PEET 

WESTBOUND VIEW CHARACTERISTICS /o LINEAR VIEW AS ROAD CROSSES CORRIDOR o ROAD SEPARATES FROM CORRIDOR PROVIDING SOME SCREENING AT BACON CREEK. 
o SOME SLOPE EXPOSURE NEXT TO ROAD 

~o TYPE: A,B,D AND E 

' MITIGATION PRESCRIPTIONS 

.. 

EASTBOUND VIEW CHARACTERISTICS 
o LONG LINEAR VIEW AS ROAD CROSSES CORRIDOR. 
o ROAD SEPARATES FROM CORRIDOR PROVIDING SOME SCREENING AT BACON CREEK. 
o VIEW OF EXPOSED SLOPES AT FAR EAST END OF CORRIDOR. 

0 TYPE: A,B,D AND E 

MITIGATION PRESCRIPTIONS 

SEATTLE CITY LIGHT 

o PARTIALLY SCREENED 
FROM VIEW. 

o- SHORT DURA TlON. o TYPE: A,B,D AND E 

o E)(f'OS£D 
SLOPE 

o LONG LINEAR CORRIDOR HIGHLY o NOT SIGNIFICANT 
VISIBLE WITH EXPOSED SLOPES 
AT FAR WEST END OF CORRIDOR. o TYPE: A,B AND D 

o LINEAR CORRIDOR 
o MED./SHORT VIEW 

DURATION 

o EXPOSED SLOPE 
o LONG DURATION 
o HIGH VISIBILITY 

o TYPE: I o TYPE A,B AND O o TYPE: A,B AND D 
A,B,D AND E 

TRANSMISSION RIGHT-OF-WAY VEGETATION MANAGEMENT PLAN 

FIGURE 3-8 
BACON CREEK 

TARGET AREA 1 
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WESTBOUND VIEW CHARACTERISTICS 

/ o NOT VISIBLE OF NOT SIGNIFICANT 
o D-UNE VISIBLE o LONG LINEAR VIEW OF D-UNE CORRIDOR, SHORT DURATION DUE TO 

LEGEND 
@ TOWERS NOT IN VIEWSHED 

Q TOWERS WITHIN VIEWSHED 

@ VISUALLY DOMINANT TOWERS 

- - TRANSMISSION LINES 

~ 

~ PROJECTED MAINTENANCE AREAS 
(1989-1990) 

• 0 600 1200 

SCALE IN FEET 

FOR SHORT SCREENING BY EXISTING VEGETATION. 
DURATION o El-LINE NOT VISIBLE 

N/A 
o TYPE: A AND D 0 TYPE: A AND D 

PRESCRIPTIONS 

lllfflill1111111 

"~'1111 

j'!lllllil1 
. I 

l~.I 11111111 
1 II I Jlll11Wl!. 

_, ,_ ._ ...... _, ,_ 
I •-11 -· I• H \I ·- I-·,,_ I I --

o D-CORRIDOR o D-CORRIDOR NOT VISIBLE 
o NOT VISIBLE OR NOT SIGNIFICANT VISIBLE, MEDIUM o SMALL AREA AROUND TOWER B~ VISIBLE 

DURATION 

N/A o TYPE: A AND D 

PRESCRIPTIONS 

SEATTLE CITY LIGHT 
TRANSMISSION RIGHT-OF-WAY VEGETATION MANAGEMENT PLAN 

o NOT VISIBLE 

N/A 

o EXPOSED SLOPE D-UNE 

~ o B-CORRIDOR NOT VISIBLE 

o TYPE: A AND D / 
FIGURE 3-9 

PINKIES 
TARGET AREA 2 
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LEGEND 
() TOl'<ffiS NOT IN VIEWSHED 

Q TOl'<ffiS WllHIN VIEWSHED 
@ VISUALLY DOMINANT TOWERS 

1RANSMISSl0N LINES 

• 700 1400 

SCALE IN FEET 

WESTBOUND VIEW CHARACTERISTICS /o B-LINE: NOT VISIBLE o B-LINE: NOT VISIBLE 0 B-LINE: NOT VISIBLE. 
o D-LINE: EXPOSED SLOPE o D-LINE: EXPOSED SLOPE 0 D-UNE: LONG LINEAR VIEW HIGHLY VISIBLE AS ROAD MEANDERS ALONG LENGTH OF CORRIDOR. 

VISIBLE, SHORT DURA 110N VISIBLE, LONG DURA 110N. 

SR 

o TYPE: A o TYPE: A AND D o TYPE: A, D AND E 

PRESCRIPTIONS 

EASTBOUND VIEW CHARACTERISTICS 
o NOT VISIBLE o B-UNE: NOT VISIBLE 0 B-UNE: NOT VISIBLE. 
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20 

o D-UNE: EXPOSED 0 D-UNE: LONG LINEAR VIEW HIGHLY VISIBLE AS ROAD MEANDERS ALONG LENGTH OF CORRIDOR. ~ SLOPE HIGHLY VISIBLE. -- --

o TYPE: A AND D 0 TYPE: A,D AND E / 
PRESCRIPTIONS 

SEATTLE CITY LIGHT 
TRANSMISSION RIGHT-OF-WAY VEGETATION MANAGEMENT PLAN 

FIGURE 3-10 
THORNTON CREEK 
TARGET AREA 3 
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LEGEND 
0 TOWERS NOT IN VIEWSHEO 

0 TOWERS l't1TiilN VIEWSHED 

@ VISUALLY DOMINANT TOWERS 

- - 'JRANSMISSION LINES 

@ 
0 700 1400 

I i I 
SCALE IN FEET 

WESTBOUND VIEW CHARACTERISTICS 
o HIGHLY VISIBLE SLOPE, 

LONG DURATION 

o TYPE: A,C AND D 

PRESCRIPTIONS 

o VERY LONG LINEAR CORRIDOR, HIGHLY VISIBLE 

o TYPE: A,B AND E 

EASTBOUND VIEW CHARACTERISTICS 
o NOT SIGNIFICANT o VERY LONG LINEAR CORRIDOR FRAMES MOUNTAIN VIEW 

o HIGHLY VISIBLE ~ 
I I oTYPE: A,B AND E / 

PRESCRIPTIONS 

SEATTLE CITY LIGHT 
TRANSMISSION RIGHT-OF-WAY VEGETATION MANAGEMENT PLAN 

FIGURE 3-11 
GOODELL CREEK 
TARGET AREA 4 
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SINGLE POINT VIEW CHARACTERISTICS 

I' 
I 

o NOT SIGNIFICANT 

111111111111 

I 
i 

1111 

LEGEND 
Cl) TOWERS NOT IN VIEWSHED 

o LINES AND TOWERS HIGHLY VISIBLE, CL.EARED 
AREA BLENDS 1'¥1TH ROCK CLIFFS AND EXISTING 
VEGETATION, MINIMIZING IMPACT 

o TYPE: F 

~ 
Q TOWERS WITHIN VIEWSHED 

@ VI SU ALLY DOMINANT TOWERS 

700 

~ 
1400 

I - - TRANSMISSION LINES 
!7,7,i7,7,'7.J PROJECTED MAINTENANCE 
~ AREAS (1989-1990) SCALE IN FEET 

o DRAMA TIC VIEWS OF DAM AND CANYONS, 
OVERHEAD VIEWS OF T-LINE 

o TYPE: F 

SEATTLE CITY LIGHT 

a LONG LINEAR VIEW OF 80TH LINES, EXPOSED CORRIDOR HAS SIMILAR 
APPEARANCE TO STEEP ROCK CLIFFS 

o TYPE: A,8 AND C 

TRANSMISSION RIGHT-OF-WAY VEGETATION MANAGEMENT PLAN 

FIGURE 3-12 
GORGE DAM VIEWPOINT 

TARGET AREA 5 
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WESTBOUND VIEW CHARACTERIS11CS 

0 NOT SIGNIFICANT-HIGH ABOVE VIEWER 

Ml11GA 110N PRESCRIP110NS 

SR 2 0 llllllllllillii 

o NOT SIGNIFICANT 

Ml11GA 110N PRESCRIP110NS 
LEGEND 
() TOWERS NOT IN "1EWSHED 0 

Q TOWERS WITHIN "1EWSHED 1 
@ "1SUAU. Y DOMINANT TOWERS 

- - TRANSMISSION LINES 
~ PROJECl'EO MAINTENANCE AREAS 
~ (1969-1990) 

700 

I 
SCALE: IN FEET 

o B-UNE VISIBLE 
HIGA ABOVE 
VIE!'.WER 

0 LONG UNEAR AND PERPENDICULAR VIEWS OF 
CORRIDOR, CUFFS MINIMIZE IMPACTS, UNES 
CONTRAST WITH VEGETATION 

o NOT SIGNIFICANT 

o TYPE:: A,D AND E I o TYPE: D AND E oTYPE: B 

o SHORT DURATION VIEWS, D-UNE AND 
B-UNE ABOVE SOMEWHATVISIBLE 

o TYPE: A,D AND E 

1400 

l @ 

UNEAR AND PERPENDICULAR VIEWS OF CORRIDOR, 
o CLIFFS MINIMIZE IMPACTS OF Cl.EARED CORRIDOR, 

UNES CONTRAST WITH VEGETATION 

o TYPE: D AND e: 

LINEAR VIEWS OF LONG DURATION, 
o CORRIDOR HIGHL"( VISIBLE, SHARP 

VEGETATION CONTRAST 

o TYPE: A AND B 

SEATTLE CITY LIGHT FIGURE 3-13 
DIABLO "y" 

TARGET AREA 6 TRANSMISSION RIGHT-OF-WAY VEGETATION MANAGEMENT PLAN 
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LEGEND 
() TOWERS NOT IN VIEWSHED 

Q TOWERS WITHIN VIEWSHED 

@ \IISUAU.Y DOMINANT TOWERS 
-- TRANSMISSION LINES 
~ PROJECTED MAINTENANCE 
~ AREAS (1989-1990) • 

(} 1000 

SCALE IN FEET 

2000 

SINGLE POINT VIEW CHARACTERISTICS 

O LINES AND DAM VISIBLE O LINES VISIBLE, CORRIDOR 
NOT VISIBLE 

SEATTLE CITY LIGHT 

0 VISIBLE CORRIDOR 

0 TYPE: F 

TRANSMISSION RIGHT-OF-WAY VEGETATION MANAGEMENT PLAN 

O LINES VISIBLE, CORRIDOR 
NOT VISIBLE 

o VISIBLE I O NOT VISIBLE 
CORRIDOR 

oTYPE: F 

FIGURE 3-14 
DIABLO OVERLOOK 
TARGET AREA 7 

I '1 

"'I. 11 I , I 
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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 along the 
Skagit ROW in the project study area and along all of the SCL 
transmission network north of Seattle. 

Of 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 visual 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. 
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SECTION 3.0 

AESTHETIC IMPACT EVALUATION 
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APPENDIX F 

WASHINGTON PARK WILDERNESS 

ACT OF 1988 

(PUBLIC LAW 1 Q0-668) 





TITLE II-NORTH CASCADES NATIONAL 
PARK SERVICE COMPLEX WILDERNESS 

3EC. :01. DESIGNATION. 

(a) WII.Dnm:sa.-1.n furtherance of the purpoees of the Wildernea 
· Act (16 U.S.C. 1131 et eeq.; 78 Stat. 890), certain lands in the North 
Cascad"" National Park, Ross Lake National Recreation Area, and 
Lake Chelan National Recreation Area, W aahington, which-

(1) comprise appro:rirn.ately Biz hundred and thirty-four thou
sand six hundred and fourteen acres of wilderness, and approxi
mately five thousand two hundred and twenty.«ix acres of 
potential wilderness additions, and 

(2) are depicted on a map entitled "Wilderness Bound~, 
North Cascad"" National Park Service Complex, Washington ', 
numbered 16&-ii0-186 and dated A~ 1988, 

are hereby deoi.i,nated as wilderness and therefore as componen!8 of 
the National Wilderness Preservation System. Such lands ahall be 
blown as the Stephen Mather Wilderness. 
SEC. :a:. HYDROELECTRIC PROJECl'S. 

Section 505 oi the Act of October 2, 1968 (82 Stat. 930; 16 U.S.C. 
90d-l) is amended as follows: strike "in the recreation areas", and 
insert in lieu thereoi "in the lands and waters within the Skagit 
River Hydroelectric Project., Federal Ene'1f.l:'. and Regulatory 
Commission Project 553, including the proposed Copper Creek., Hi.th 
Roes, and Thunder Creek elements of the Project; and die 
Newhalem Project., Federal Energy and Regulatory Commission 
Project 2705, within the Ross Lake National Recreation Area; the 
lands and waten, within the Lake Chelan Project., Federal Energy 
and Regulatory Commission Project 637; the Company Creek small 
hydroelectric project at Stehek.in within the Lake Chelan National 
Recreation Area; and existing hydrologic monitoring stations nec
esaary for the proper operation of the hydroelectric projects listed 
herein". 
SEC. ::03. LAND ACQUJSmON FOR ADMINISTRATIVE FACil.lTIES. 

Section 30l(a) of the Act of October 2, 1968 (82 Stat. 927; 16 U.S.C. 
90b) is herebv amended to add a new aubeection as follows: 

"(b) The Secretary is hereby authorn:ed to acquire, with the 
coneent af t.be owner. lands outside of the authorized boundari"" of 

· North Caacadea National Park Servu:e Comple:i: for the purpoee of 
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construction and operation of a backcountry information center not 
to exceed five acres. The Secretary of the Interior is further au
thorized to acquire with the consent of the owner, lands for the 
~.<>nstruction of a headquarten and administrative site or sites, for 
the North c..scades National Parle, &,es Lake National Recreation 
Area, and Lake Chelan National Recreation Area not to exceed ten 
=· The lands eo acquired ahall be managed as part of the park.". 

SEC. ZD~ .• UlTllOR!ZATION OF APPROPRIATIONS. 

There are hereby authorized to be appropriated to the Secretary 
of the Interior such sums BS may be necessary to complete the land 
acqui:iitions authorized punuant to eection 203 of this Act. 

SEC. :os. :RENEWABLE NATURAL RESOURCE USE IN REC:REA.TION A.REAS. 

&,ction 1102(a) of the Act of October 2, 1968 (82 Stat. 928; 16 U.S.C. 
90c-l) is hereby amended to read BS folloWB: 

"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 scenic, scientific, historic, 
and other values contributing to public enjoyment. Within that 
portion of the Lake Chelan National Recreation .An,a which is not 
designated l!.S wilderness, such management, utilization, and dis
;,osa.l of renewable natural resources and the continuation of e:rist
i:lg uses and development.a as will promote, or are compatible with, 
or do not :;ignillcantly impair public recreation and COlll!ervation of 
the scznic, scientific, historic, er 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 available to him for the conservation and 
management of natural resources as be deems appropriate for 
recreation and preservation pw-poee,1 and for resouri::e development 

· compatible therewith. Within the Ross Lake National Recreation 
Area the re,:noval and dispc6al cf tree, within power line right&-of
..-ay are authorized as nece,isary to protect transmisaion lines, 
u,,.e,.., and equipment;": Prooid.ed, That to the extent practicable, 
3uch removal and disposal of trees shall be conducted in such a 
manner 38 to protect scenic viewsheds.". 

SEC. !Ofi, Ml'.1''E:RA.l. llESOURCE USE IN :RECREATION AREAS. 

&.e:ion 402/b) of the Act cf October 2, 1968 (82 Stat. 92S; 16 U.S.C. 
!:Oc-lb)·is hereby amended to read as follows: 

"T'ne lands within the recreation areas, subject to valid existing 
:-u;hts, are hereby withdrawn from all forms of appropriation or 
disposal under the public land Jaws, including location, entry, and 
patent under the United States mining laWB, and disposition under 
the Ur.jt..-<l States mineral lea.sing Jaws: Prooided, however, That 
within that portion of the Lake Chelan National Recreation Area 
.,.hich is not designated "" wildemesa, sand, reek and gravel may be 
mace available for sale to the resident., of Stehekin for local use so 
long as such aale and disposal doe,, not have significant adverse 
~ffects on the administration of the Lake Chelan National Recre
ation Area.". 
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APPENDIX G 

PROXIMITY TO OVERHEAD POWER LINES 

(:NAG 296-24-960) 





WAC 296-24-960. Proximity to o•~rhe3d power 
lines. ( l) General requirements - high voita3e lines. 

(a) Minimum clearance. 
(i) No work shall be performed, no material shall be 

pi:ed, stored or othc,wise har.d!ed, no scaffolding, com
mercbl signs, or structures shali be erected or disman
tled, nor any tools, machinery or equipment operated 
within the specified minimum distances from any ener
gized high voltage electrical conductor capable of ener
gizing the matcr;al or equipment; except where- the 
clectric:iJ distribution and transmission line:.. have been 
deenergized and visibly grounded ot point of work, or 
where insulating barriers not a part or or an attachment 
to the equipment have been crcctctl, to prevent physic.J.l 
contact with the lines, equipment ,hall be operated 
proximate to. under, over, by. or nc:.1r powcrlincs only i:i 
accordance with the following: 

(ii) For lines rated 50 kv. or below, minimum clear
ance between the lines and any part of the equipment or 
load shall be l O feet. 

(iii) For lines rated over 50 kv. minimum, clearance 
between the lines and any part of the equipment or load 
shall be JO feet plus 0.4 inch for each I kv. over 50 kv., 
or twice the length of the line insubtor but never less 
tlian l O feet. 

(b) Overhead electric lines. Where overhead electric 
cond:.1ctors arc encountered in proximity tu a work are3. 
tile employer shall be responsible for: . 

(i) Ascert:lining the volt.J.gc and minimum clearance 
disLanc:. required. and 

(ii) M;iintaining ~he minimum c!c:ir:incc distance, :ind 
(iii) Ensuring that the requirements of subsection(:) 

of this sectior. are complied wit!i. 
· (c) Not ccJVercd: Empioyecs working undi.!r chapters 

296-32 and 296-45 WAC. 
(2) Low voltage lines. When work is being carried out 

in proxi:nit:, to ~nergized elcctric:J.! service conductors 
uperating at 750 volts or less, such work shall be pee
formed in il manner to prevent contact .by any workc:
with the energized conductors. 

fSt:itulory Auti':oricy: RCW ~9.J 7.'J40 ;,1.nd 49.J i .050. 82-1 J~J.~ ( Or
der 82-22), § 296-24-960. filed 6/11/8~: 31-0~-.'J03 •.Or;for ,ll-::J. 
§ Z?l>-24-960, r.lcd 12/24/St.[ 
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Clearance Zone ----~ 
WAC 296-44-21253(8) ·,, 

·~--------

,,. 

•• r, •• 1r. 

--------1· ii: 
;;. 

I ~ 
·1·· ~ 

~ 
..... 

WAC 296-44-21230 Vertical clearance of wires, 
conductors, cables, and li,e parts of equipment abo•e 
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: 

(I) Basic clearances for wires, conductors, and cabl:s. 
The clearances in Table 212-1 apply under the fol'owing 
conditions: 

(a) Conductor temperature of 60° F, no wind, with Ii· 
nal unloaded sag in the wire, conductors, or cables, or 
with initial unloaded sag in cases where those facilities 
arc maintained approximately at initial unloaded sags. 

(b) Span lengths not greater than the following: 

WAC 296°44-21221{3) WAC 296-44•21221(1) 

Fig. 212-1 

Clearances to Olher Objects 

Loading District 

Heavy 
Medium 
Light 

Span Lengths 
(feet) 

1175 
1250 
350 

[Statutory Aulho,ityc RCW 49.17.040 and 49.17.050. 86-16--007 (0,
dcr 86-26), § 296-44-21221, filed 7/25/86.} 

One hundred fifty feel in hc.:1vy-loading district and two bun· 
drcd twenty-five feet in medium-loading district for three
stand conductors, each wire of which is 0.09 inc~cs or Jess in 
diameter. • 

Table 212-1 Minimum Vertical Clearance ·of Wires, Conductors, and Cables Above Ground, Rails. or Water 
(Voltages arc phase to ground for effectively grounded circuits and those other circuits where all ground faults are 
cleared by promptly dcenergizing the faulted section, both initially and following subsequent breaker operations. See 
the definition section for voltages of other systems.) 

Nature of 
Surface under

neath wires, 
conductors, 
or cables 

Communication 
condueton and 

cables, guys, 
messengcn, surge 
protection wires; 

neutral conductors 
meeting WAC 

296-4-1-21209 (5)(a), 
supply cables 

meeting WAC 
296-44-21209 (l)(a) 

and supply cables 
o( 0 to 750 V meeting 

WAC 296-44-21209 (lJ\bl 
o, 296-44-2] 209 ())(C) I 

(fl) 

Open supply 
line conductors 
of O to 750 V 

and supply cables 
over 7 50 V meeting 

WAC 296-44-21209 (J)(b) 
o, 296-44-21209 (J)(c) 

(fl) 

Open supply 
line conductors 

750 V 
to 

22 kV 
<r•> 

22 to 
50 kV 
1rn 

Where wires, conductors, or cables cros.s over or overhang 

I. Track rails of railroads 
(except electrified railroads 
using over-head trolley 
conductors) 2 16 20 

2. Roads, streets, alleys; 
nonrC$idential driveways, 
parking Jots, and other 
areas !i.ubl·ec1 to truck 
traffic 21 2 

3. Residential drivcway1.; 
commercial areas not subjecl 
to truck. tra(fic 21 21 

ffillf' !96 WAC--p 9421 

18 

"is 

'2s 29 

20 21 

20 21 

Trolley :ind 
electrified 

railroad contact 
conductors and 
associated span 
or messenger 

wircs1 

0 to -;Jo V to 
750 V 50 kV 

to ground 
(fl) 

422 

IS 

10 ground 
I ft) 

'20 

f1qMt, F.,l 1 
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4. Other land travcrn:d by 
vehicles such as cul1ivated, 
grazing, forest, orchard, etc. 18 18 20 21 

5. Space.\ _or ways alces~iblc 
to pcdc:-tnans only a 715 .. 1415 15 16 16 18 

6. Water arc:1s not suitabk for 
sailboating or where 
sailboating is prohibilcd 1

q 15 15 17 17 

7. Water arC3s su1l.:iblc for 
sailboating including lakes, 
ponds, reservoirs, tidal 
waters, rivers, streams., and 
canals with an unobstructed 
surface area of: 

17 18 111 

(a) Less than 20 acres 18 18 20 21 
(b) 20 to 200 acres 26 26 28 29 
( c) 200 10 2000 acres 32 32 34 JS 
(d) Over 20CM) acres )8 38 40 41 

8. Public or private land Clearance above ground shall be 5 ft greater 
and water areas pasted for than in 7 above, for the type of waler arc.is 
rigging or launching sailboats served by the launching site 

Where wires. conductors, or cables run along and within the limits of 
high,.,,ays or other road righu.~f-way bul do nol overhang the roadway 

9. Roads. streets, or 
ll 2) 1518 alleys 

l 0. Roads in rural districts 
where it is unlikely that 
vehicles ...,.ill be crossing 

10 1214 under the hne 

Where subways, tunnels, or bridges require it, less clear~ -~ 
above ground or rails than required by Table 232-1 ma .JC 

used locally. The trolley arid electrified railroad contact con
ductor should be graded very gradually from the regular con• 
struetion down to the reduced elevation. 
For wire, conductors. or cables crossing over mine. logging •. and 
similar railways which handle only can lower than standard 
freight cars. the clearance may be rcduc.cd by an amount equal 
to the difference. in height between the highest lot.ded car ban· 
died and twenty feet. but the elc.aranccs shall not be reduced 
below that required for street crossings. 
These clearances may be reduced to lwenty-fivc feet where 
paralleled by trolley~ntact 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 conduclor should be the same in the 
crossing and next adjacent spans. (See WAC 296-44-31792 
(4)(b) £or conditions which must be mel where uniform height 
above rail is impractical.) 
In communities where sixteen feet has been established for trol· 
Icy and electrified railroad contact conductors O to 750 V to 
ground, or eighteen feet for trolley and electrilicd railroad con
tact conductors exceeding 750 V, or where IOC:ll condilions 
make it impractical to ob1ai:1 the c~rance given in the table, 
these reduced clearances may be used if carefully maintained. 
Ir a communication service drop or a guy which is effectively 
grounded or is insufa tcd again~! the highest voltage to which it 
is exposed. up to 8.7 kV. crosses residential struts and roads, 
the clearance may be reduced 10 s11tccn feet at the side of the 
traveled way provided the clearance al the ccnler of the traveled 
way is at least eighteen feet. This reduction in clearance docs 
not apply to .:itrlcrial streets and highways which arc primarily 
lor through traffic, u!;ually on a continuous route. 

1 l'lilll) Ed.) 

18 

1015 

10 

20 21 '18 

18 19 '1 g 

This clearance may be reduced to the following values: 

(a) For insulated cc:,mmunication condl!ctors 
and communication cables 

(b) For conductors of other communication cir• 

'20 

'20 

'"' 
cuits 1( 

(c) For guy, ! 
(d) For supply cables meeting WAC 296--44-

21209 (J){a). IC 

This clearance may be reduced to the following values: 

(a) Twelve feet for supply conductors limited to 
JOO V to ground 

(b) Ten feet for drip loops of service drop co~· 
ductol'S limited to 150 V lo ground and 
meeting WAC 296----44-21209 (l)(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 areu wher1 
vehicular traffic is not normally encountered or not reasonablJ 
anticipated. 
Where a supply or communication line along a road is Joa.tee 
relative to fences., ditches, embankments, etc •• so that tht 
ground under the line would not be expected to be traveled e,:, 
ccpt by pedestrians. this clearance may be reduced to the fol, 
lowing values: 

r .. , 
(a) Insulated ~ommunication conductor and 

communii:ation cables 8 
(b) Conductors of other communicalion circuits 10 
(c) Supply cables of any voltage meeting WAC 

296-44-21209 (J)(a) and supply cables 
limite-d to 150 V to ground mec1ing WAC 
296--44-21209 (l){b) or (cl 10 

[Title 296 WAC-p 9431 
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II 

11 

I) 

" 

" 

" 

" 

" 

(d) Supply conductors lim11ed to )CO V lo 
ground 

(e) Guys. 
12 
8 

No clearance from ground is required for anchor guys nm 
crossing track rails, streets, drivcw.ays. roods. or pathways. 
This clearance may be reduced to rhirtcen fi=ct for communica
tion conductors. 
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 10 one hundred fifty feet. 
Where supply circuits of 600 V or less, wi1h transmillcd power 
of 5000 W or lcn, are run alont:, fenced (or 01herwi<;.c guarded) 
private rights-of-way in accordance •·ith 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 feel for guys. for ca
bles carried on messengers, and for supply cables meeting WAC 
296--44-21209 (3)(a). This value may bt reduced to twenty-five 
feel for conductors effectively grounded throughout their length 
and associated with iupply circuits o( 0 to 22 kV, only if such 
conductors arc stranded. are of corl"O!aion-rc:.:istanl material, and 
conform to the strength ~nd 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 1han twenty feet. 1hc-sc clear
ances may· be reduced by the difference between the highei;t 
loaded rail car handled and twenty feet, if mutually a.greed to 
by the parties at interest. 
For controlled impoundments. the surface area and correspond
ing clearances shall be based upon 1he 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 Oood level. The cfcarance 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 o( w:1ter shall be the same as that re
quired for the larger body o( water. 
Where an overwater obstruction restricts vessel height to less 
than the following: 

For a surface area 
in acres of 

less than 20 
20 to 200 
200 to 2000 
over 2000 

A reference vessel height 
in feel of 

16 
24 
30 
36 

fTW• 296 WAl'-p 9 .. 1 

" 
20 

ll 

" 

,, 

" 

the required clearance may be reduced by the difference be
tween the reference vessel height given above and the ovcrwatcr 
obstruction height, e,:cepl tha1 the reduced c:caranc.c shall ~:i-t 
be less than that required for the .. urface arc.a on the line 
crossing .side of the obstruction. , . 

Where the United States Arm} Corps of E,1grneers. or the 
sta1c. or a .surrogate thereof hits i.\,H1cd a crossing rermit, 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 arc Cdined a~ any vehicle 
exceeding eight feet in height. Areas not subject 10 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 aJ~ng local street_s 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 2%--44-21209 ())(a). 
Communication cables supported on a steel messenger may 
have a 6Q°F clearance of fifteen feet where span lengths do not 
exceed one hundred fifty feet and poles are back of curbs or 
ocher de1errents to vehicular traffic. 

(2) Additional clearances for wires, conductors and 
cables. Greater clearances than specified in Table 212-1, 
(subsection (I) of this section) shall be provided where 
required by (a) and (b) of this subsection. Increases are 
cumulative where more than one apply. 

Note J: Additional clearances are not required for guys. 

Note 2: Additional clearances arc 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 highwa)"s or other public rights
of-way for traf~c. 

( 11186 fi..d.l 
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F<g. 212-2b 
Min:au• Vert icol Cl~o~onc!S Above Waler 

(R,, Tobi, 212-1} 

(a) Voltages exceeding 50 kilovolts. 
(i) For voltages between 50 and 470 kilovolts. the 

clearance specified in Table 212-1, (subsection (I) 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 

n,;,ifi Ed) 

clearances for lines over 50 kV shall be based on the 
maximum operating voltage. 
Note: For voltages c:tcccding 98 kV alterna,ing current to ground or 

139 kV direct current lo ground, clearances less Chan those re· 
quired above arc pcrmiltcd for sys1ems with known muimum 
switching surge factors {see subscc1ion (4) of this section). 
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(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 
lo 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 I 20°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 (l)(b) of 
this section, and the maximum conductor temperature 
for which the supply line is designed lo operate is 120° F 
or less. 

(iii) Where supply lines are designed lo operate at or 
below a conductor temperature of 120°F and spans arc 
longer than specified in subsection ( I }(b) of this section, 
the minimum clearance at midspan shall be increased by 
the following amounts. 

(A) General. 
For spans exce;ding the limits specified in WAC 296-

44-21230 (l)(b). the clearance specified in Table 212-1 
shall be increased by 0.1 fool for each ten feet of the 
excess of span length over such limits. Sec (b)(iii)(C) of 
this subsection. 

(ll) Railroad crossings. 
For spans exceeding the limits specified in subsection 

( I }(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. 

Loading district 

Heavy and medium 
Light 

Amounr of increase 
per IQ (eel 

Large 1Small 
conductors conductors 

(ft) ( ft) 

0.15 
0.10 

0.30 
0.15 

A small conductor is a conductor having an overall diameter of 
metallic m1leriaJ equal lo or le~s than th~ following values: 

Material 

All copper 
01 her than all 

copper 

(C) Limits. 

O,Jtsidc diameter 
of conductor 

Solid Stranded 
(inches) (inches) 

0.160 
0.250 

0.250 
0.275 

The maximum additional clearance need not cxccctl 
the arithmetic difference between final unloaded sag al :.i 
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conductor temperature of 60° F ( I 5°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. 

(IJ) 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 (I) 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 !lupply line should be 
con!.idered sc:paratcly 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 
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 

5 
IO 
15 
20 
25 
30 
35 
40 
45 
50 

ln1erpolate for intermediate values. 

Factors 1 

0.19 
0.36 
0.51 
0.64 
0.75 
0.84 
0.91 
0.96 
0.99 
1.00 

In applying this rule, the ·r,oinl of cro~:.ing• j.o;; the loc;:uion under the 
conducLors of any topographical fc.11ure whict, is 1hc detcrrninanl of 
lhc clcar3ncc. 

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

(a) Basic clearances. The vertical clearance above 
ground for unguarded live p;!rts such as pothead~. trans
former bushings, surge arresters, and short lengths of 
supply conductors connected t h..:rcto, which arc not sub
jccl to variation in sag, shall he as shown in Table 212-
2. 
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Table 212--2. Minimum Vertical Ckarance 1Jf Rigid 
Live Parts J\1'ovc Ground 

1Voltagcs arc phase lo grmrnd for effectively grounded 
circuit:-. and those other circuits where all ground faults 
arc cleared by promptly de-energi!ing the laultcd sec
tion, both initially and following suh,c4ucnt bre.akcr op
·;rations. Sec the definition sc1;1ion for voltages of 01hcr 
systems.) 

0 !O 7'.'iO V 10 22 lo 

750 V 2.2 kV 50 kV 
Nature of surface below live parts 

I. 

2 

Where live parts overhang: 
a. Roads, streets, alleys; 

nonrcsidcnlial dnve>Aays; 
parking lots ;.ind other ~rf3:,. 
subJect to truck: lraffic - 16 18 19 

b Residential driveways; 
commercial areas not 
sub1ec1 10 truck traffic 4 ~ I I J 18 19 

C. Other land travcr.c,cd by 
,·chicles ~uch as cullivatcd 
land, graz.in~ land. 
for=st. orchard, etc. lo 18 19 

d. Space:<. and wavs accc~siblc 
to pedeHrians ~nly. r,. ; } ,413 I J 14 

Where li~·c parts arc: along and 
wilh1n the limits of highways or 
other road rights--Of-way but 
'do not nverhang the roadway: 

2
16 a. Roads. streets. and alle}'S J8 ]9 

b. Road~ in rural districts 
where it ii,. unlikely that 
~·chicles will be crossing 

'1 J under the line. 16 17 

This clearance ma) t'C reduced to the following values: 

feet 
(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 lim-
ited to 150 V lo ground and meeting WAC 
296--44-lll09 (J)(b) o, (c). 10 

Where a supply line along a road is limited 10 JOO V to ground 
and is located relative to fences, ditches, embank.rr ~nts. etc., so 
that the ground under the line would not be exJ .:ctc:d to be 
tra vclcd except by pedestrians, this clearance may be reduced to 
twelve reel. 
Where supply circuits or 600 V or less, with transmitted power 
of 5000 W or less. arc run along fenced (or otherwise guarded) 
private rights-or-wa)' in accordance with the provisions speci· 
fi:d in WAC 296-44-19409 (2)(b), this clearance may be re· 
du..::ed to ten rcet. 
For the purpose or this rule, trucks arc defined as any vehicle 
exceeding eight feet in height. 
These ciearanccs do not allow for future road resurfacing. 
Spaces and ways accessible 10 pedestrians only arc areas where · 
vehicular traffic is not normally encountered or not rcason:ibly 
anticipated. 

(b) Additional clearances for voltages exceeding 50 
kilovolts. 

(i) For volt ... ges between 50 and 470 kilovolts, the 
clcaran~c specified in Table 212-2 ((a) of this subsec
tion) shall te increased al the rate of 0.4 in per kilovolt 
in c·"c" of 50 kV. For voltages exceeding 470 kV, the 
clearances shall be delcrmined by the alternate method 
given by subsection (4) of this section. All clearances for 

(1%,6 Ed.) 

lioes over 50 kV shall be based on the maximum operal 
ing voltage. 

Nute.:: Fur voh.1f?c., cxt·1.cding 98 k \' altcrn:.ilin~ current to ground l 

I J9 kV direct curren! lo ground, clearances ks.., than those n 
t1uired abovr. arc pcrmiucd for '..)'Mems with kuown m,ain,ur 
switchin~ sur£~ factors. (Sec subsection (4) of I his sa.·tion.) 

(ii) The additional clearance for voltages exceeding 5, 
kV specified in (b)(i) of this subsection shall be in 
creased three percent for each 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, or 139 kV direct current to ground either th, 
clearances shall be increased 1Jr·1he electric field, or th 
effects thereof, shall be reduced by other means, as re 
quired, LO limit the current due to electrostatic effects t, 
5_0 milliamperes, rms, if the largest anticipated truck 
vehicle, or equipment under the line were shorl-circuite< 
LO ground. 

(4) Alternate clearances for voltages exceeding 91 
kilovolts alternating current to ground or 139 kilovolt 
direct current to ground. The clearances specified i, 
subsections (I), (2) and (3) of this section may be re 
duced for circuits with known switching surge factor: 
but shall not be less than the values computed by addini 
the reference height lo the electrical. component o 
clearance. 

(a) Sag conditions of line conductors. Minimum verti· 
cal clearances shall be maintained under the followinf 
conductor temperatures and conditions: 

(i) .32°F no wind, with radial thickness of ice specifiec 
in WAC 296--44-26309(2) for the loading districl 
concerned. 

(ii) 120° F, no wind. 
(iii) Maximum conductor temperature, for which the 

line is designed to operate, if greater than I 20°F, witt 
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. 

fi, ' (/'C) . "] l.667 
D • 3.28l 500 K be (fll 

where 
V 

PU 

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 lo 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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a 

docs not exceed this surge level, or the 
maximum anticipated switching surge level 
gcneratc:d by other means, whichever is 
greater; 
= 1.15, the allowance for three standard 
deviations~ 

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

c = 1.2, the margin of safety: 
K = 1.15, the coniiguration factor for con

ductor-to-plane gap. 

(ii) The value of D shall be increased three percent 
for each one thousand feel in excess of fifteen hundred 
feet above mean sea level. 

(iii) Either tae clearances shall be increased or the 
clcctri<: field, or the effects thereof, shall be reduced by 
lHher means, as required, to limit the current due to 
electrostatic effects to 5.0 milliamperes, rms, if the larg
<.:~l anticipated truck. vehicle, or equipment under the 
iinc were shortcircuited to ground. For this determina~ 
tion, the r.::onductors shall be at 2. ;:!la! unloaded sag at 
120°F. 

(d) imit. The clearance, derived from (b) and (c) of 
1his subsectioe sha!I be not less than the clearances given 
,n Tables 2!2-1 or 212-2 computed for 98 kilovolts al
!c:rnating current to ground in accordance with subsec· 
1ion (2)la) or (3)(b) or this section, respectively. 

Table 212-3 Reference Heights 

~a~:.irc of surface underneath lines · Ft 

.. 
b 

d 

' 

g 

Tr.tck: rails of railroads (excepl electrified railroads us-
ing overhead trolley cor\ductors) 1 22 
S:rccts, alleys, ro:ids, drivcwa-ys. and parking lots 14 
Spaces and ~ays accessible to pedestrians only2 9 
Other land. such .:is cultivated. grazing, forest or or-
chard, which is traversed by vehicles 14 
W'ater areas not suitab!e for fAilboating or where 
sailhoat!r.g is prohibited 14 
Wa1cr arcu l.uita-blc for sailboating ir.cluding lakes. 
ponds,_ reservoirs, tidal waters. rive~sl stream!., and ca-
nal\ 11,11h unobstructed surface .area -
(I) less than 20 acres 18 
( 2) 20 10 200 ,1;cres 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. lhc reference height 
shall be five feet greater than in f. :i.bovc. for the type 
of water areas serviced by the launching site. 

Sec WAC 296-44-.21253(8) for the required horizontal and di
a11:onal clearances to rail cars. 
Spaces and ways acccssib!e 10 pedestrians only are areas where 
vehicular traffic is not normally encounlcrcd or not reasonably 
anticipated. 
_For controlled impoundment~. the surface area and correspond· 
1ng c:le:1rances sh.ill be bas.cd upon the Jr.sign high water level. 
r,.,r other waters, the surface are.:i .-.hall be that enclo:.,("d by ils 
ar1nuaJ high waLer m:1rk, and clearances shall be basc-d on 1hc 
"'"'nnal flood level. The clearance over rivers, streami., and Ca
na.ls shall be ba:.ed uj:ion the largest ~urface area of ;iny one 
r,11lc-long :,egmcnt whi(.·h include,; the cross.ing. The clearance 
i)ver a car.al or similar watcrv.a~ r,rovidmg acces..~ fnr s.uilboots 
to a lar~cr boo::,, of wat~r '>h..tll bi~ Ille same :as 1hat required for 
the larier boJy of water 
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Where an over.valet obstruclion restrict!. vessel height to less 
than the following: 

A reference vcssd 
hcighl of 

For .t ..,urface of ft 
------ -----

(I) fess lhan 20 acres It, 
(2) 20 to 200 il(;res 24 
(3) 200 to 2000 ;1eres 30 
(4) over 2000 .icrcs (800 ha) 3(, 

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 212-4 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 hundred feet above mean sea level. Increase 
clearance to limit electrostatic effects in accordance with 
(c){iii) oft ,s subsection.) 

Maxi-rnum 
operating 

voltage 
phase-to-phase 

(kV) 

242 
362 
550 

800 

Switching 
surge 
fac1or 

(per unit) 

4.5 or less 
2.8 or less 
1.9 or less 

2.0 
2.2 
2.4 
2 6 
1.6 
1.8 
2.0 

2.1 or more 

Sw11ching 
surge 
(kV) 

83':,1 or less 
839 or less 
K39 or less 

898 
98S 
1079 
! 168 
1045 
l 176 
JJ.06 

I )72 o; more 

Limited by (d) or this subsection. 

Limited by subsections ( l) .ind (2) or this scc1ion. 

Electr·1cal 
comronent 

of 
clcaranc.e 

{ft) 

18.6 
'8.6 
18.6 
10.8 
12.7 
14.6 
16.7 
13.9 
16.9 
20.1 

221.s 

[Statutory Authority: RCW 49.17.04!1 and 49.17.0~0. 86-16-007 (Or
der 80-26). § 296-H-21230, nted 7/25/S6.J 

WAC 296--44--21241 Clearances between wires, 
conduetors, and cables earried on different supporting 
structures. (I) General. 

Crossings should be· made on a common supporting 
structure, where praC"tical. In other cases. Lhe 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. Th,· minimum clearance 
shall be as illustrated by a c•earance envelope developed 
under WAC 296-44-21241 ( I )(b) applied at the posi
tions on or within conduc1or movement envelopes devel
oped under WAC 296-·44 ~21 241 ( I )(a) at which the 
twu wires. conductors. o; cables would be closest to· 
gcthcr. For purposes nf 1his dc:..:tl·nninatiun, the relevant 
po.·.itions of the wir~s. CllntJul.'tors, or cables on or within 
their respective condu~1or nawcah..''1[ ,~nvclupcs arc those 
which can occur when (:t) ho:h ;,rl· i.imultancously sub
Jc.:cted to the same ambient :..ir lcmpi.!.-aturc and wind 
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