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1. INTRODUCTION

Humboldt Wind, LLC (Applicant) proposes to construct and operate the
Humboldt Wind Energy Project in Humboldt County, California (Project). The Draft
Environmental Impact Report (DEIR)1 for this Project identifies associated
infrastructure as follows: 35.5 kV collection lines, an operations and maintenance
(O&M) building, modifications to the Bridgeville Substation for interconnection with
Pacific Gas and Electric Company’s (PG&E’s) transmission line, a utility switchyard
modification, and a 20-mile long 115 kilovolt (kV) generation tie-in line (gen-tie) to
connect the wind farm to the substation.
I reviewed the DEIR. In my opinion, it fails as an informational document under
CEQA for the following reasons:
x
x
x
x
x

It fails to disclose and mitigate fire impacts, which are significant.
It fails to disclose and mitigate aesthetic impacts of the transmission
line, which are significant.
It fails to disclose all greenhouse gas (GHG) impacts, which are
significant and unmitigated.
It underestimates construction impacts. Reactive organic gases (ROG)
and PM10 construction emissions are significant and unmitigated.
It defers most mitigation to future plans not included in the DEIR.

In sum, in my opinion the DEIR is substantially deficient. My comments below
indicate that the Project will result in significant fire, aesthetic, GHG, construction ROG
and PM10, and other impacts that have not been identified and/or mitigated. I
recommend that the County recirculate a revised DEIR that addresses the issues
discussed below.
My resume is included in Exhibit 1 to these Comments. I have over 40 years of
experience in the field of environmental engineering, including air emissions and air
pollution control; greenhouse gas (GHG) emission inventory and control; water quality
and water supply investigations; hazardous waste investigations; risk of upset
modeling; environmental permitting; nuisance investigations (odor, noise);
environmental impact reports (EIRs), including CEQA/NEPA documentation; risk
assessments; and litigation support. I have MS and PhD degrees in environmental
engineering from the University of California at Berkeley. I am a licensed professional
engineer in California.
Humboldt County Planning and Building Department with Assistance from AECOM, Draft
Environmental Impact Report, Humboldt Wind Energy Project, SCH No. 201872076, April 2019 (DEIR);
available at https://humboldtgov.org/2408/Humboldt-Wind-Energy-Project.

1
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I have prepared comments, responses to comments and sections of CEQA and
NEPA documents on air quality, greenhouse gas emissions, water supply, water
quality, hazardous waste, public health, risk assessment, worker health and safety,
odor, risk of upset, noise, land use, traffic, and other areas for well over 500 CEQA and
NEPA documents. This work includes EIRs, EISs, Initial Studies (ISs), Negative
Declarations (NDs), and Mitigated Negative Declarations (MNDs). My work has been
specifically cited in two published CEQA opinions: Berkeley Keep Jets Over the Bay
Committee, City of San Leandro, and City of Alameda et al. v. Board of Port Commissioners
(2001) 111 Cal. Rptr. 2d 598, and Communities for a Better Environment v. South Coast Air
Quality Management Dist. (2010) 48 Cal. 4th 310; and has supported the record in many
other CEQA and NEPA cases.

O5A-1
(Cont.)

2. HAZARDS AND HAZARDOUS MATERIAL IMPACTS ARE SIGNIFICANT

The Project is located on land with a high to very high fire hazard severity
rating.2 Project construction and operation would include activities that may create
sparks or flames, increasing the risk of wildfire. The DEIR recognizes that fire is a risk
for the Project3 and concludes that the construction and operation of the Project would
include activities that may create sparks or flames, exacerbating the risk of wildfire.4 In
fact, the DEIR concluded that the increased demand for fire protection services (Impact
3.13-1) and the increased risk of wildland fires (Impact 3.13-2) were potentially
significant.5 The only proposed mitigation for fire risk is preparation and
implementation of a Fire Safety and Management Plan (MM 3.13-2a)6 and preparation
of an Emergency Response Plan (MM 3.13-2b).7 The DEIR then concludes, with no
analysis, that these mitigation measures would reduce fire risks to less than significant. 8
There are two major problems with the DEIR’s analysis. First, the fire analysis in
the DEIR is incomplete as it fails to disclose the source and magnitude of the fire risk
posed by the location of Project facilities. Second, the proposed mitigation is ineffective
and violates CEQA.

DEIR, p. 3.13-6 and Figure 3.13-2 and CalFire, Fire Hazard Severity Zones in SRA, Adopted by CAL
FIRE on November 7, 2007 (CalFire = California Department of Forestry and Fire Protection); available at
http://www.fire.ca.gov/fire_prevention/fire_prevention_wildland_zones.

2

3

DEIR, p. 2-35.

4

DEIR, Impact 3.13-2, p. 3.13-17.

5

DEIR, pp. 3.13-15, 3.13-17.

6

DEIR, MM 3.13-2a, p. 3.13-19.

7

DEIR, MM 3.13-2b, p. 3.13-23.

8

DEIR, pp. 3.13-17 and -23.
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2.1.

The DEIR Fails to Disclose the Risk of Fire from the Gen-Tie

The DEIR fails to disclose and discuss the huge number of fires in similar settings
that have been caused by transmission lines and related facilities that have been subject
to the types of plans proposed in the DEIR to mitigate fire risk,9 as summarized below.
It also fails to disclose the causes and magnitude of fire risk or to impose effective and
feasible mitigation.
The DEIR also fails to disclose that recent history shows wildfires have the
potential to cause horrible catastrophes and are frequently caused by transmission lines,
such as the proposed gen-tie.10 PG&E, the utility that the Project will interface with,
experiences significantly more fire incidents than other large utilities in California. 11
PG&E, for example, reported 1,554 fires caused by its equipment between 6/10/14 and
12/29/17, mostly from overhead conductors. Southern California Edison reported 347
fires in that time. Electrical line malfunctions sparked most of the fires.12
A report by the California Department of Forestry and Fire Protection (CalFire),
for example, concluded that numerous PG&E-caused fires started when trees and
branches came into contact with power lines. One such fire, the Redwood Fire, burned
over 36,000 acres, destroyed 543 structures, and resulted in 9 civilian deaths. Another,
the Atlas Fire, burned 52,000 acres, destroyed 781 structures, and resulted in 6 civilian
deaths.13 During the summer of 2018, the Department reported at least 17 more major
wildfires that were triggered by power lines. One of these, the Thomas Fire, burned
281,893 acres, destroyed 1,063 buildings14 and caused a mudslide that killed 22 people.

9 Pacific Gas and Electric Company—Fire Incident Data Collection Plan, Report Data Compiled from
2014–2017; available at https://www.cpuc.ca.gov/uploadedFiles/CPUC_Website/Content/About_Us/
Organization/Divisions/News_and_Outreach_Office/PGE_Fire%20Incident%20Data%202014-2017.pdf.

See, e.g., William Atkinson, The Link Between Power Lines and Wildfires, Electrical Contractor,
November 2018; available at https://www.ecmag.com/section/systems/link-between-power-lines-andwildfires.
10

Michael Finch II, CA Utilities Cause Hundreds of Fires Every Year: Here’s Where They Were and How
Many, The Sacramento Bee, January 15, 2019; available at https://www.sacbee.com/news/state/
california/fires/article221924560.html.
11

Taryn Luna, California Utility Equipment Sparked More Than 2,000 Fires in Over Three Years, Los
Angeles Times, January 28, 2019; available at https://www.latimes.com/politics/la-pol-ca-californiautilities-wildfires-regulators-20190128-story.html.
12

CalFire, Top 20 Deadliest California Wildfires; available at http://calfire.ca.gov/communications/
downloads/fact_sheets/Top20_Deadliest.pdf.
13

14

CalFire, Top 20 Largest California Wildfires.
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Five of the 10 most destructive fires in California since 2015 have been linked to
PG&E’s electrical network.15 One of the biggest fires started near Sacramento in 2015,
when a tree that PG&E failed to maintain hit one of its power lines. The fire covered
more than 70,000 acres and two people died. In 2017, four fires erupted in the Napa
area when trees hit PG&E power lines in several locations. In total, more than 100,000
acres and 1,475 structures burned.16 A PG&E transmission line has recently been
implicated in the Camp Fire as the “deadliest and most destructive fire in California
history.” This fire killed 85 people, destroyed 18,804 structures and burned 153,336
acres.17 CalFire has determined that the Camp Fire was caused by electrical
transmission lines owned and operated by PG&E, located in the Pulga area. 18 In
response to this tragedy, PG&E has announced that it will rebuild the transmission lines
underground.19 The proposed mitigation cannot eliminate these types of accidents.
In response to this history of fire, the California Legislature passed SB 901 in 2018
to hold utilities responsible for wildfires. The CPUC recently concluded that the 2019
Wildfire Mitigation Plans filed by Pacific Gas and Electric Company and other utilities
contain the elements required under Senate Bill 901.20 To ensure that the Wildfire
Mitigation Plans actually reduce the risk and occurrence of catastrophic wildfires, the
CPUC directed electrical corporations to track data and assess outcomes so that future
plans reflect this year’s lessons. The DEIR is silent on these developments and fails to
recommend mitigation for the obvious fire risks of the Project or review PG&E plans to
determine if it adequately addresses risks posed by the Project.

15

CalFire, Top 20 Largest California Wildfires.

https://www.nytimes.com/interactive/2019/03/18/business/pge-californiawildfires.html?te=1&nl=california-today&emc=edit_ca_20190516,
16

17

CalFire, Top 20 Largest California Wildfires.

18 CalFire News Release, CAL FIRE Investigators Determine Cause of the Camp Fire, May 15, 2019;
available at http://calfire.ca.gov/communications/downloads/newsreleases/2019/CampFire_Cause
.pdf. See also: Butte County District Attorney, Press Release, CAL Fire Press Release on Camp Fire, May
15, 2019. Exhibit 2.
19 Dale Kasler, PG&E Says It Will Build Paradise Power Lines Underground, The Sacramento Bee, May 22,
2019; available at https://amp.sacbee.com/latest-news/article230732884.html#referrer=https
%3A%2F%2Fwww.google.com&amp_tf=From%20%251%24s.

California Public Utilities Commission, CPUC Acts Quickly to Implement Key Wildfire Mitigation
Measures, Press Release, available at http://docs.cpuc.ca.gov/PublishedDocs/Published/
G000/M296/K867/296867634.PDF.
20
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2.2.

The DEIR Wrongly Concludes that Undergrounding the Gen-Tie
Line is Ineffective and Infeasible

The wind turbines will be connected to the PG&E transmission system at the
Bridgeville Substation via an approximately 25-mile long overhead transmission line or
gen-tie, built using wooden H-frames, wood poles, or metal monopole structures21 that
would follow one of three routes. The gen-tie corridor would be up to 100 feet wide.22
This transmission line passes through regions that are classified as high to very fire
hazard zones. Most of the traversed area is very high fire hazard. Figure 1. The
applicant’s information indicates that the gen-tie corridor will be lined with heavy
vegetation, a condition known to result in wildfires.
Figure 1: Typical Gen-Tie Corridor23

A commenter requested that the CEQA analysis evaluate placing the
transmission line underground along existing roadways. The DEIR rejected this

21

DEIR, p. 3.2-53.

22

DEIR, p. 2-17.

Humboldt Wind Project, Redwood Coast Energy Authority, Community Advisory Committee, October
9, 2019, pdf 8–18; available at https://redwoodenergy.org/wp-content/uploads/2018/10/10.9.18-CACAgenda-and-Packet-REVISED.pdf.
23
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request, asserting with no analysis or support whatsoever that “[t]his alternative would
substantially increase ground disturbance and would not likely reduce a significant
impact.”24 This is incorrect, as discussed in these comments. The fire hazards, aesthetic
impacts, and biological impacts25 of the gen-tie are underestimated, significant, and
unmitigated. See Comments 2 and 3. The DEIR, for example, imposes mitigation after
impacts have been incurred, rather than proactively imposing mitigation as part of
Project design. For example, if gen-tie poles result in bald eagle death, the poles will be
“reframed” to avoid electrocution,26 a design element that should be required as
mitigation.
2.3.

Benefits of Undergrounding the Gen-Tie

The adverse fire, aesthetic, and biological impacts of the gen-tie can be
completely eliminated by undergrounding it, without substantially increasing ground
disturbance or causing other impacts. PG&E, for example, recently announced that it
will underground the power lines that caused the Camp Fire.27 Further, there are many
other benefits to undergrounding the gen-tie.28,29,30
First, visual impacts typically top the list of long-term impacts that cannot be
mitigated.31 To mitigate this impact, the DEIR prohibits the use of lattice steel towers,
but allows H-frame wooden structures (a fire hazard), tubular steel poles, or concrete
poles,32 none of which mitigate aesthetic impacts. However, the DEIR did not evaluate
visual impacts of the gen-tie, dismissing these impacts with no analysis, viz., “Other

24

DEIR, p. 6-5.

Letter from Renee Owens to Kyle Jones, Adams Broadwell Joseph & Cardozo, Re: Comments for the
Draft Environmental Impact Report for the Humboldt Wind Energy Project, June 14, 2019.

25

26

DEIR, p. 3.5-92.

https://amp.sacbee.com/latest-news/article230732884.html#referrer=https%3A%2F%2Fwww.
google.com&amp_tf=From%20%251%24s.
27

Vince Curci, Underground Transmission Technical Lead, Blog, Top 5 Reasons to Use Underground
Transmission Lines, February 19, 2018; available at https://www.hdrinc.com/insights/top-5-reasonsuse-underground-transmission-lines.
28

RETA, Burying High Voltage Lines; available at https://retasite.wordpress.com/burying-high-voltagelines/.
29

Leonardo Energy, What are the Main Benefits of Underground Cables, March 28, 2019; available at
https://help.leonardo-energy.org/hc/en-us/articles/202706932-What-are-the-main-benefits-ofunderground-cables-.
30

Curci, February 19, 2018: “While aesthetic impact isn’t the only transmission line concern, it tops the list
of long-term impacts that can’t be mitigated.”

31

32

DEIR, Table ES-1, p. ES-13; Mitigation Measure 3.2-1a, p. 3.2-61.
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Sixth, undergrounding eliminates the risk from human activities, such as
vandalism and terrorism, and minimizes the risk from natural disasters, including
earthquakes, landslides, and floods, thus improving system reliability.37
Seventh, underground transmissions lines are inherently safe, as cables are
insulated, electrically shielded, and out of the way. Underground lines are not affected
by fires and do not cause fires. They also decrease the need to shut down the line
during a wildfire.
Eighth, underground lines do not lower adjacent property values.
Tenth, undergrounding reduces the area required around the line by about a
factor of three, reducing construction impacts, biological impacts, and GHG emissions
by reducing permanently disturbed surface vegetation.38
Eleventh, undergrounding reduces concerns regarding the use of fire retardants
on overhead transmission lines.
Undergrounding is clearly feasible as California currently has 72,000 miles of
underground distribution lines as well as a program to encourage undergrounding 39
(e.g., PUC Rule 2040). San Diego Gas & Electric reports that 60% of its lines are now
underground, including rural lines running through areas that are prone to wildfires,
such as the Project location.41 Plans are underway to convert 20 miles of overhead wires
to underground in a high fire-risk area around Cuyamaca Rancho State Park and the
town of Campo and is exploring dozens of other areas for potential future
undergrounding for fire safety reasons.42 PG&E is evaluating undergrounding its line
along the Bohemian Highway in Sonoma County, where thousands live among densely

Kenneth L. Hall, Out of Sight, Out of Mind 2012. An Updated Study on the Undergrounding of
Overhead Power Lines, Prepared for: Edison Electric Institute, January 2013; available at
http://www.eei.org/issuesandpolicy/electricreliability/undergrounding/Documents/UndergroundRe
port.pdf.
37

Siemens, Power Transmission Lines: Forward-looking Solutions for Electricity Transmission; available
at https://new.siemens.com/global/en/products/energy/high-voltage/power-transmission-lines.html.

38

CPUC, Overhead to Underground Conversion Programs, p. 9; available at
https://www.cpuc.ca.gov/General.aspx?id=4403.

39

See, e.g., PG&E, Electric Undergrounding Program; available at
https://www.pge.com/mybusiness/customerservice/energystatus/streetconstruction/rule20/index.sht
ml.
40

41

Atkinson, The Link Between Power Lines and Wildfires, November 2018.

J. Harry Jones, Power Lines and Poles to be Replaced in National Forest, The San Diego Union-Tribune,
September 28, 2016; available at https://www.sandiegouniontribune.com/communities/northcounty/sd-no-forest-power-20160927-story.html.
42
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project components on the project site are not likely to be prominent or even visible in
public views.”33 However, portions of the gen-tie are eminently visible, including in the
Monument Ridge-US 101 segment, the location where the gen-tie would cross the Eel
River.34 Undergrounding preserves the natural beauty and land value, eliminating all
visual and aesthetic impacts.
Second, undergrounding the gen-tie eliminates electrocution and collision
hazards for people, rodents, squirrels, and birds, and eliminates fire risk from arching
lines during windy conditions.35
Third, underground transmission lines are more reliable as they are not impacted
by atmospheric conditions (e.g., high winds, ice storms, and lightning) that may result
in outages or cause wildfires. They are also more reliable due to reduced exposure to
outages caused by trees during adverse weather and other conditions.
Fourth, underground transmission lines provide better voltage support, have
lower transmission losses, and can absorb emergency power loads.
Fifth, undergrounding reduces costs by: (1) reducing tree trimming costs; (2)
reducing the number of maintenance repairs; (3) reducing maintenance time, by
maintaining the system at ground level, rather than from poles and bucket trucks; (4)
reducing maintenance cost because underground lines are not subject to tornadoes and
other high wind storms, ice storms, general weather deterioration, birds colliding with
lines and knocking out the power, and so forth; (5) reducing costs of transmission loss
and feeder energy losses; (6) avoiding power outage costs due to less frequent outages;
(7) avoiding ecosystem-related restoration costs; and (8) reducing transmission loss
(electricity to heat) costs by 50% to 67%. Recent experience indicates they can be buried
for almost the same capital cost as overhead lines.36

33

DEIR, p. 3.2-33.

34

DEIR, p. 3.5-160, -161, -181.

See, e.g., Vince Curci, Top 5 Reasons to Use Underground Transmission Lines, February 19, 2018;
available at https://www.hdrinc.com/insights/top-5-reasons-use-underground-transmission-lines; and
Peter H. Larsen, A Method to Estimate the Costs and Benefits of Undergrounding Electricity
Transmission and Distribution Lines, Lawrence Berkeley National Laboratory and Stanford University,
October 2016; available at https://emp.lbl.gov/sites/all/files/lbnl-1006394_pre-publication.pdf.
35

RETA, Burying High Voltage Lines: Benefits of Underground Lines; available at
https://retasite.wordpress.com/burying-high-voltage-lines/

36
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wooded hillsides. Utilities now often underground power lines in newer urban
developments43 and elsewhere to avoid permitting delays and environmental impacts.
Direct Connect Development Company (DC DevCo) has proposed a 349-mile, 2.1 GH,
high-voltage direct current transmission line to bring renewable energy from the windrich West (starting in Mason City, Iowa) into wholesale power markets of the Upper
Midwest to avoid permitting delays.44
2.4.

O5A-3
(Cont.)

Fire Impacts Are Significant with Proposed Mitigation

The DEIR concluded that the Project would increase the demand for fire
protection services (Impact 3.13-1)45 and imposed Mitigation Measure 3.13-1a and
3.13b.46 The DEIR also concluded that the Project would increase the risk of wildland
fires (Impact 3.13-2)47 and imposed mitigation measures 3.13-2a and 3.13-2b.48 The
DEIR then concluded, with no analysis, that these mitigation measures would reduce
fire risks to less than significant.49
In fact, none of the proposed mitigation measures will reduce the risk of
wildfires to a less than significant level. As long as the gen-tie is above ground, even if
the two proposed (but not disclosed) plans in Mitigation Measures 3.13-1a and 3.13-1b
are fully implemented, significant fire (and aesthetic, biological, and other) impacts are
still possible. Further, even with the plans in these mitigation measures, maintenance—

Tony Bizjak, Sophia Bollag, and Dale Kasler, Power Lines Keep Sparking Wildfires: Why Don’t
California Utility Companies Bury Them, November 29, 2018, The Sacramento Bee; available at
https://www.sacbee.com/news/business/article221707650.html.

43

Michelle Froese, Proposed New Transmission Project Would Deliver Renewables Between PJM &
MISO, WindPower, March 11, 2019; available at https://www.windpowerengineering.com/businessnews-projects/uncategorized/proposed-new-transmission-project-would-deliver-renewables-betweenpjm-miso/; Julia Gheorghiu, Independent Developer Proposes $2.5B Underground Transmission Line, to
Bring Iowa Wind to PJM, MISO, Utility Dive, March 13, 2019; available at https://www.utilitydive.com/
news/independent-developer-proposes-25b-underground-transmission-line-adding/550399/. See also:
https://www.desmoinesregister.com/story/money/business/2019/03/11/underground-transmissionline-would-take-wind-power-iowa-chicago/3128357002/ and https://www.chicagotribune.com/
business/ct-biz-iowa-wind-power-to-chicago-20190312-story.html.
44

45

DEIR, p. 3.13-5.

46

DEIR, p. 3.13-16/17.

47

DEIR, p. 3.13-17.

48

DEIR, pp. 3.12-19/24.

49

DEIR, pp. 3.13-17 and 23.
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critical to prevent fires—is commonly set aside throughout the industry in favor of
profits.50
The DEIR fails to disclose the consequences of a fire in the subject setting, but
based on the long documented history reviewed in Comment 2, the consequences are
potentially highly significant due to the proximity of combustible material. (See Figure
1). Thus, “plans” will not mitigate the risk as they have failed to mitigate the risk
elsewhere in the state. The source of the risk must be eliminated. The only effective
way to mitigate fire impacts from a transmission line located in a high to very high
hazard fire zone surrounded by dense vegetation (and the majority of the line is in a
very high hazard fire zone), such as the gen-tie, is to underground the line. The DEIR
rejected this option out of hand after incorrectly concluding it would be ineffective and
infeasible.
2.5.

O5A-4
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The DEIR Improperly Defers the Identification of Hazards and
Hazardous Material Mitigation Measures

In addition to being inadequate to reduce the risk of fires, all of these mitigation
measures require the future preparation of plans outside of the CEQA process51 and
thus are not valid CEQA mitigation.
CEQA has clear and specific requirements for the identification of mitigation
measures. The EIR must include “a detailed statement setting forth … [m]itigation
measures proposed to minimize significant effects on the environment.” (Pub. Res.
Code § 21100(b).) Mitigation measures must be identified for “each significant
environmental effect.” (14 Cal. Code Reg. § 15126.4(a)(1)(A).) The DEIR must identify
feasible mitigation measures that would substantially lessen any significant effects that
the project would have on the environment. (14 Cal. Code Reg. § 15021(a)(2).)
“Feasible” is defined as “capable of being accomplished in a successful manner within a
reasonable period of time, taking into account economic, environmental, social and
technological factors.” (Pub. Res. Code § 21061.1.) Mitigation measures must be
identified for “each significant environmental effect.” (14 Cal. Code Reg. §
15126.4(a)(1)(A).)

Penn et al., March 18, 2019 (“Regulators have found that in many fires, PG&E violated state law or
could have done more to make its equipment safer. Long before the failure suspected in the Paradise fire,
a company email had noted that some of PG&E’s structures in the area, known for fierce winds, were at
risk of collapse. It reported corrosion of one tower so severe that it endangered crews trying to repair the
tower. The company’s own guidelines put Tower 27/222 a quarter-century beyond its useful life—but the
tower remained.”)
50

51

DEIR, p. 3.13-16.
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CEQA also requires that mitigation be identified during the environmental
review process. “Formulation of mitigation measures should not be deferred until
some future time.” (Id. at §15126.4(a)(1)(B).) Mitigation measures must be “fully
enforceable through permit conditions, agreements, or other legally binding
instruments.” (Id. at § 15126.4(a)(2).)
CEQA’s requirements ensure that the public and interested agencies will have an
opportunity to review and comment on proposed mitigation and identify any
shortcomings. This public and agency review has been called “the strongest assurance
of the adequacy” of the environmental review document.52 “[T]he CEQA process
demands that mitigation measures timely be set forth, that environmental information
be complete and relevant, and that environmental decisions be made in an accountable
arena.”53 Thus, the EIR must identify fully enforceable mitigation measures in sufficient
detail to comply with CEQA. A future plan, developed after the EIR is certified, does
not satisfy this requirement.
The DEIR improperly defers identification of mitigation that would be required
to reduce the risk of wildfires in Mitigation Measure 3.13-2a, including:54

52

Sundstrom v. Mendocino County (1988) 202 Cal. App. 3d 296, 308 [248 Cal. Rptr. 352, 359].

Oro Fino Gold Mining Corporation v. County of El Dorado (1990) 225 Cal. App. 3d 872, 885 [274 Cal.
Rptr. 720, 728].

53

54

DEIR, Mitigation Measure 3.13-2a, p. 3.1-20.
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In addition, the DEIR fails to identify any specific elements of the “Emergency Response
Plan” that would be prepared pursuant to Mitigation Measure 3.13-2b.55
The identification of specific mitigation measures is thus effectively deferred
until after certification of the EIR. This approach violates CEQA’s requirement that
mitigation measures must be subject to public review. Moreover, there is no reason to
defer formulation of monitoring and mitigation plans. These plans should accompany
the EIR and be subject to public review. Further, the DEIR is silent on who would
approve the undisclosed mitigation plans.
In addition, all mitigation measures must be fully enforceable through permit
conditions, agreements, or other legally binding instruments. The DEIR’s proposed
mitigation measures are not specific or comprehensive enough to reduce the impacts to
a less than significant level. At best, most of these recommendations specify a general
subject, rather than specific measures or provisions. Rather than deferring the
development of mitigation plans and identification of mitigation measures to the future,
the County as the lead agency must develop and propose feasible, fully enforceable
detailed mitigation and monitoring plans.
This mitigation deferral flaw is found throughout the DEIR, preventing
meaningful review of proposed mitigation. Deferred mitigation plans include:
x
x
x
x
x
x

Mitigation Measure 3.5-1: requires submittal of documentation on
buffers to CDFW and USFWS after DEIR certification;56
Mitigation Measure 3.5-1a: documentation of marbled murrelet nesting
habitat overlain on construction footprint;57
Mitigation Measure 3.5-1b: documentation of marbled murrelet
nesting habitat
Mitigation Measure 3.5-1c: develop a worker environmental awareness
program;58
Mitigation Measure 3.5-2c: develop a marbled murrelet mitigation
plan;59
Mitigation Measure 3.4-1: develop NOx mitigation plan if Tier 4
equipment not available;60

55

DEIR, Mitigation Measure 3.13-2b, p. 3.1-23.

56

DEIR, p. 3.5-73.

57

DEIR, Table ES-1, p. ES-17.

58

DEIR, Table ES-1, p. ES-17.

59

DEIR, Table ES-1, p. ES-22.

60

DEIR, p. 3.4-19.

12

O5A-5
(Cont.)

x
x
x
x
x
x
x
x
x
x
x

Mitigation Measure 3.5-23e: develop reclamation, revegetation, and
weed control plan;61
Mitigation Measure 3.6-3a: prepare a historic American Landscape
Survey Report;62
Mitigation Measure 3.6-3b: prepare a Site Protection Plan;63
Mitigation Measure 3.9-1: Soil Sampling Report to make
recommendations to protect public health during construction;64
Mitigation Measure 3.9-2: Blasting Plan to Evaluate Safety;65
Mitigation Measure 3.12-1: Transportation Route Plan;66
Mitigation Measure 3.12-2: Traffic Control Plan;67
Mitigation Measure 3.13-1a: Fire Service Financing Plan;68
Mitigation Measure 3.13-1b: Fall Protection and Rescue Plan;69
Mitigation Measure 3.13-2a: Fire Safety and Management Plan;70 and
Mitigation Measure 3.13-2b: Emergency Response Plan.71
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Thus, the DEIR must be revised to include real, enforceable mitigation and be
recirculated for public review.
2.6.

Cumulative Hazard Impacts Are Significant

The DEIR concludes with no analysis that cumulative hazards impacts would
not be significant.72 Elsewhere, the DEIR concludes that the Project would not
contribute to any potential significant cumulative impacts related to wildfire risks,
arguing that compliance with various plans would mitigate Project impacts.73
However, the Project is in a high to very high fire hazard severity zone and most all of
61

DEIR, Table ES-1, p. ES-55, 61.

62

DEIR, Table ES-1, p. ES-75.

63

DEIR, Table ES-1, p. ES-76.

64

DEIR, Table ES-1, p. ES-79

65

DEIR, Table ES-1, p. ES-80.

66

DEIR, Table ES-1, p. ES-87.

67

DEIR, Table ES-1, p. ES-88.

68

DEIR, Table ES-1, p. ES-88.

69

DEIR, Table ES-1, p. ES-89.

70

DEIR, Table ES-1, p. ES-89.

71

DEIR, Table ES-1, p. ES-91.

72

DEIR, Section 4.4.8., p. 4-12.

73

DEIR, Section 4.4.12, p. 4-17.
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the transmission lines are located in “very high” fire hazard zone.74 The DEIR relies on
the existing regulatory setting to manage the risk of Project-induced fires.75 However,
as discussed in Comment 2.1, transmission lines throughout California in similar areas
that must comply with these same regulatory programs have been responsible for many
serious fires. Thus, reliance on existing regulations, plans, and policies is not a reliable
method to mitigate the risk of fire at Project facilities located in high hazard fire zones.
The Project still introduces the risk of wildfire from a transmission line into a very high
wildfire severity zone. Thus, cumulative hazards impacts are significant and
unmitigated.
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3. AESTHETIC IMPACTS OF THE GEN-TIE WERE NOT EVALUATED AND ARE

SIGNIFICANT
The Project includes an overhead 25- to 30-mile long 115-kV transmission line or
gen-tie to connect the wind turbines to the PG&E Bridgeville substation.76 This
transmission line runs through lands of great beauty, including montane and coniferous
forests with Douglas fir, redwood, and pine forest, as well as oak woodlands and
grasslands.77 These are visually important natural resources. However, the DEIR does
not analyze its aesthetic impacts or include sufficient information to allow any party to
evaluate its aesthetic impacts. Rather, the DEIR draws unsupported conclusions.
First, the Visual Resources Technical Report in Appendix C of the DEIR clearly
states that visual impacts of the transmission line were not evaluated: “at the time this
technical report was written, the gen-tie line route was conceptual, with no proposed
route finalized. As such, potential visual effects resulting from the gen-tie line are not
included here.”78 Elsewhere, the Visual Resources Technical Report affirms no analysis
was conducted for the transmission line:79

DEIR, Figure 3.13-2, p. 3.13-7. See also: CalFire, Fire Hazard Severity Zones in SRA, Adopted by CAL
FIRE on November 7, 2007, Humboldt County; available at https://www.fire.ca.gov/fire_prevention/
fire_prevention_wildland_zones_maps.
74

75

DEIR, Section 3.13.2.

76

DEIR, p. ES-4.

77

DEIR, Appx C, pdf 13.

78

DEIR, Appendix C, p. 3.

79

DEIR, Appendix C, p. 14.
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Second, the DEIR contains none of the information required to assess visual
impacts of the gen-tie; for example, photographs of the route and surrounding area,
maps showing location of sensitive receptors, a list of locations where the gen-tie would
be visible, or any discussion of recreational and other uses of the area that would be
traversed by the transmission line.
Third, when the DEIR mentions the transmission line itself, it ignores conductors
and supporting infrastructure. The visual impacts of transmission lines depend on
three basic landscape changes: the physical structures; landform and vegetation
modifications, such as surface grading for tower foundations and access roads; clearing
of trees for safety corridors; and construction and maintenance of access roads, which
may require grading and vegetation clearing.80
In spite of the absence of any analysis at all, or specific design details of the
transmission line, the DEIR makes unsupported assertions and identifies locations of
possible significant visual impacts, including:81
x

x

x

x

“the gen-tie would be most visible where viewers would have a line of
sight down the corridor, and such viewpoints are relatively few.” The
few are not identified.
As to broadside views, “[g]iven the distance between most viewing
locations and the gen-tie, the poles proposed to be 60-65 feet in height,
would appear absorbed into the forested environment where not
obscured by nearby, taller trees.” What about viewing locations not
included in “most”? How many and where are they? Where and how
many are the areas not obscured by nearby, taller trees?
As to views along U.S. 101, the gen-tie would be as close as 1.5 miles
away.82 The DEIR admits “some poles might be discernable.” How
many and where?
As to the eastern end, the DEIR admits the gen-tie would be visible at
the aboveground crossing of both Alderpoint Road and SR 36 just
south of Bridgeville Substation and open and exposed areas east of
Alderpoint Road. Thus, views from these locations would be adverse.
No mitigation is proposed.

80

Andrea M. Slusser, Transmission Lines in Wildland Landscapes: Gauging Visual Impact Among
Casual Observers, Master of Landscape Architecture Thesis, University of Washington, 2012, p. 13,
Exhibit 3.

81

DEIR, p. 3.2-53.

DEIR, Appendix M, p. 24 (“Highway 101 portion of the gen-tie” near Monument Creek and some
tributaries west of the Monument Ridge), p. 25 (Highway 101 portion of the gen-tie in Killer Creek).

82
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x

x

x

The gen-tie runs through a Local Responsibility area in the town of
Scotia.83 Where and how long? Views from these locations would be
adverse. No mitigation is proposed.
The gen-tie alignment in the eastern portion of the project area would
occupy about 27 acres of Williamson Act contract lands used for
livestock grazing and timber production.84 No map locates these
lands. These would be visible to workers.
The noise analysis indicates that there are noise receptors (i.e., people)
at 349, 200, 300, 500, and 850 feet from the gen-tie.85 These locations
are close enough to be visible. View from these locations would likely
be adverse. No mitigation is proposed.

Based on these general statements, not supported by photographs or any
analysis, the DEIR asserts the Project complies with Humboldt County General Plan
Policy E-S5, which requires minimizing impacts, without identifying the impacts or
explaining how they would be minimized or how visual impacts would be eliminated.
There are many other reasons to conclude that the DEIR’s analysis of the aesthetic
impacts of the transmission line is inadequate and that the impacts are significant.
First, there are three types of transmission lines, each varying significantly in
their potential aesthetic impacts.86 Figure 2. The DEIR discloses that the transmission
line would be constructed on wooden H-frames, wood poles, or metal monopole
structures.87 It only clearly eliminates lattice steel towers.88 The DEIR asserts that the
transmission line would use tubular steel poles or concrete poles, painted light gray, or
would be dulled galvanized steel or another nonreflective surface to minimize aesthetic
impacts.89 Which is it? The visual impacts would differ for these two options. Further,
the DEIR is silent on design of the conductors, essential to evaluate aesthetic impacts.
Transmission wires are a source of glare, for example, which can be sandblasted to
reduce glare from reflected sunlight.

83

DEIR, p. 3.13-6.

84

DEIR, p. 4-4.

85

DEIR, Appendix U, pdf 6.

86

Slusser 2012, p. 5. Exhibit 3.

87

DEIR, pp. ES-4, ES-4.

88

DEIR, Table ES-1, p. ES-13.

89

DEIR, Mitigation Measure 3.2-1a, p. ES-13.
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Figure 2: Common Transmission Tower Styles

Second, transmission lines are a well-known eyesore. The transmission line will
be above ground, running generally east along Monument Ridge90 and will be located
where it can be seen. Further, the transmission line will remove part of the scenery, by
clearing vegetation from a 100-foot corridor along the line, totaling 69 acres of forest
land. Under CEQA Guidelines, Appendix G, a project will have a significant effect on
the environment if it will “damage scenic resources, including, but not limited to,
trees….”91 The transmission line will undeniably remove visible trees from some areas,
a significant aesthetic impact.
The DEIR concluded that “[t]he transmission line would be visible regardless of
the alignment selected” for all three alternatives but failed to evaluate the aesthetic
impacts or identify where it would be visible, concluding with no analysis at all that the
impacts were not significant. However, portions of the transmission line cross areas
zoned Agricultural General, Community Commercial, City, Heavy Industrial, Public
Facility, Residential One-Family, and Unclassified.92 Further, while portions of the
transmission line apparently run through lands that are currently used primarily for
timber production,93 these lands are also likely used for recreation(e.g., back packers,
hikers, bikers and others enjoying the scenery), thus affecting tourism potential.

90

DEIR, Appendix C, p. 14.

91

CEQA Guidelines, Appendix G.

92

DEIR, p. 3.5-2, footnote 1.

93

DEIR, p. 3.2-3.
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Therefore, it can be assumed, in the absence of evidence to the contrary (e.g.,
something blocking the view), that aesthetic impacts would be significant. However,
the DEIR concluded, with no analysis at all, that the aesthetic impacts of the
transmission line would not be significant.94 In fact, the aboveground transmission line
would unavoidably affect views.
Humboldt County General Plan Policy E-S5(B) requires:95

O5A-7
(Cont.)

The significant aesthetic impacts of the transmission line can be mitigated by
burying the lines, which completely eliminates visual impacts. There are many other
benefits of burying transmission lines, as discussed in Comment 2.3.
4. ANALYSIS OF CONSTRUCTION IMPACTS IS INADEQUATE

4.1.

Construction Emissions Were Underestimated

4.1.1. Impact of Job Site Conditions on Emissions
The DEIR used the CalEEMod model to estimate construction emissions. This
model uses a lot of default emission assumptions that do not apply to the Project site. It
is well known that there are large discrepancies between measured emissions data and
theoretical emission models such as CalEEMod. The emissions from construction
equipment depend upon the load under which each piece of equipment operates.96 The
DEIR used default load factors as provided in CalEEMod. However, default load
factors are not appropriate for this Project due to the nature of the terrain.

DEIR, Appendix C, p. 3 (“at the time of this technical report [Appendix C, Visual Resources Technical
Report], the gen-tie line route was conceptual, with no proposed route finalized. As such, potential
visual effects resulting from the gen-tie line are not included here.”) and p. 14 (“At the time this technical
report was written, the gen-tie line route was conceptual, with no proposed route finalized. Further, site
engineering had not yet been completed. As such, potential visual effects resulting from the gen-tie line,
access roads, or vegetation clearing at the base of the proposed WTGs are not included here.”).

94

95

DEIR, p. 3-6.

See, for example, K. Barati and X. Shen, Operational Level Emissions Modelling of On-Road
Construction Equipment through Field Data Analysis, Automation in Construction, v. 72, pp. 338-346, 2016
(“Emission rates of CO2, CO, HC and NOx were also found to be directly related to changes in engine
load. For example, for one specific type of vehicle, CO2 was around 2 g/s at 20% engine load, which
increased almost linearly to 8 g/s at an engine load of 90%.”). Exhibit 8.

96
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Job site conditions affect the emissions from construction equipment. A recent
study reported that:97

The Project site involves difficult working conditions, including steep hills and
slopes. The CalEEMod inputs, on the other hand, are based on default conditions—
namely, flat land. Thus, actual emissions of GHGs and criteria pollutants from Project
construction are up to 2 to 4 times higher than disclosed in the DEIR. Considering
working conditions would, for example, increase maximum daily mitigated
construction ROC emissions from 21.72 lb/day98 to 86.9 lb/day, which exceeds the
significance threshold of 50 lb/day. Similarly, it would increase PM10 emissions from
26.2 lb/day99 to 104.8 lb/day, which exceeds the PM10 significance threshold of 80
lb/day. These are new significant impacts not disclosed in the DEIR. The DEIR should
require mitigation for these significant impacts.

O5A-8
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4.1.2. Construction Equipment Emission Factors Underestimated
Emission models, such as the CalEEMod model, use fleet average emission
factors that are mostly obtained from steady-state engine dynamometer results,
adjusted for various factors. They do not represent real-world duty cycles, a serious
issue for this site due to its hilly nature. Dynamometer tests do not capture the episodic
nature of fuel use and emissions during real-world duty cycles, such as idling, use of an
attachment, movement of a load, and so on. These emission factors should be
confirmed for the specific equipment and work conditions in the field by connecting a
particulate emissions monitoring system (PEMS) to the vehicle’s engine and to its
exhaust system to monitor the emissions while the vehicle is in use.100
4.1.3. Wind Blown Dust Omitted
The CalEEMod model does not include all sources of PM10 and PM2.5
construction emissions, let alone from the unique aspects of this Project. It omits
H. Fan, A Critical Review and Analysis of Construction Equipment Emission Factors, Procedia
Engineering, v. 196, pp. 351–358, 2017; available at https://www.sciencedirect.com/science/
article/pii/S1877705817330801.
97

98

DEIR, Table 3.4-5.

99

DEIR, Table 3.4-5.

P. Lewis and others, Requirements and Incentives for Reducing Construction Vehicle Emissions and
Comparison of Nonroad Diesel Engine Emissions Data Sources, Journal of Construction Engineering and
Management, v. 135, no. 5, pp. 341-351, 2009. Exhibit 4.

100

19

O5A-9

windblown dust from graded areas and storage piles and fugitive dust from off-road
travel:101

These emissions must be separately calculated using methods in AP-42102 and
added to the CalEEMod total. The DEIR included emissions from storage piles and
paved roads, but did not calculate fugitive dust emissions from grading, truck loading,
and inactive disturbed areas. Based on calculations I have made in other cases, these
are the major sources of PM10 and PM2.5 emissions from construction projects.
Fugitive dust emissions taken alone frequently exceed the PM10 and PM2.5 significance
thresholds. Thus, the DEIR, which relied on the CalEEMod emission calculations, fails
as an informational document under CEQA.
Windblown dust from Project disturbed soils is a particular concern at this site
because high winds occur regularly in the area,103 with an average wind speed of 6.5
mph.104 In comparison, the DEIR’s construction emissions assumed an average wind
speed of 2.2 m/s (4.9 mph).105 These higher winds can raise significant amounts of
dust, even when conventional dust control methods are used, often prompting alerts
from air pollution control districts.106 If these winds occurred during grading, cut and
fill, or soil movement, or from bare graded soil surfaces (even if periodically wetted),
significant amounts of PM10 and PM2.5 as well as silica dust would be released. These
emissions could result in public health impacts from the silica and/or violations of
PM10 and PM2.5 California Ambient Air Quality Standards (CAAQS) and National
Ambient Air Quality Standards (NAAQS). These potential impacts were not evaluated.

101

CAPCOA 2016, pdf 8. This same language appears in CAPCOA 2017, pdf 7.

U.S. EPA, Compilation of Air Pollutant Emission Factors, Report AP-42; available at
https://www.epa.gov/air-emissions-factors-and-quantification/ap-42-compilation-air-emissionfactors#Proposed.
102

103

DEIR, p. 3.13.

104

DEIR, p. 3.4-1.

105

DEIR, Appendix B, pdf 41.

SCAQMD Issues Dust and Ash Advisory Due to Strong Winds in the Southland; available at
https://lasentinel.net/scaqmd-issues-dust-and-ash-advisory-due-to-strong-winds-in-the-southland.html.

106
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Wind erosion emissions are typically calculated using methods in AP-42,107
which require detailed information on site topography, wind profiles, and dispersion
modeling. This information is not cited or included in the DEIR. Generally, wind
erosion impacts are estimated using AERMOD. The DEIR does not include any
calculations of wind erosion emissions but rather tacitly assumes that compliance with
conventional construction mitigation measures and regulations constitutes adequate
wind erosion control, without any analysis at all or without acknowledging the added
risk of high-velocity winds.
4.2.

O5A-9
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The DEIR Defers Construction Mitigation

The DEIR concluded that mitigated maximum daily NOx emissions from
construction would exceed the North Coast Unified Air Quality Management District
(NCUAQMD) significance threshold and therefore that the impact would be significant
and unavoidable.108 Therefore, all feasible mitigation is required. As mitigation, the
DEIR proposes that the construction contractor shall use current-phase, off-road
construction vehicles and equipment (currently Tier 4 final) for construction activities.
If adequate Tier 4 equipment is not available (and it is likely it will not be), an emission
reduction plan shall be prepared to identify other mitigation to reduce NOx to what
would be achieved through using current-phase equipment.”109 This is not adequate
mitigation.
First, as discussed in Comment 2.5, all mitigation must be included in the EIR.
Deferral of mitigation to future plans is not allowed under CEQA. A plan to mitigate
all construction impacts, in the likely event that adequate Tier 4 equipment will not be
available, must be included in a revised DEIR.
Second, as the impact is significant and unavoidable,110 all feasible construction
NOx mitigation must be required. Additional feasible NOx mitigation is discussed
below.
4.2.1.

Selective Catalytic Reduction

Selective catalytic reduction (SCR), using urea as a reducing agent, can reduce
NOx emissions from 75% to 90% while simultaneously reducing VOC emissions by up

U.S. EPA, AP-42, Section 13.2.5 Industrial Wind Erosion; available at
https://www3.epa.gov/ttnchie1/ap42/ch13/final/c13s0205.pdf.
107

108

DEIR, Mitigation Measure 3.4-1, p. 3.4-19.

109

DEIR, Table ES-1, p. ES-15 and p. 3.4-19, Mitigation Measure 3.4-1.

110

DEIR, p. 3.4-19 and Table 3.4-5.
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to 80% and PM emissions by 20% to 30%. SCR systems have been successfully
demonstrated on off-road vehicles.111
For example, the City of Houston Diesel Field Demonstration Project has
demonstrated an 84% reduction of NOx emissions by using a diesel particular filter
(DPF)/SCR combination on a 1992 MY Cummins Gradall G3WD (5.9L 190 hp). As a
result of this field demonstration program, the City of Houston retrofitted 33 rubber tire
excavators and a dump truck with SCR systems.112
4.2.2. Lean NOx Catalysts
Lean NOx catalyst (LNC) technology can achieve a 10% to 40% reduction in NOx
emissions. LNC technology does not require any core engine modifications and can be
used to retrofit older engines. This retrofit technology can be combined with DPFs or
diesel oxidation catalysts (DOCs) to provide both NOx and PM10 reductions. An LNC
added to an exhaust system using a DPF can reduce NOx emissions from 10% to 25%.113
Lean NOx catalyst technology has been demonstrated and commercialized for a variety
of off-road retrofit applications, including heavy-duty earthmoving equipment.114
4.2.3. Exhaust Gas Recirculation
Exhaust gas recirculation (EGR) reduces NOx by reducing the temperature at
which fuel burns in the combustion chamber. Engines employing EGR recycle a
portion of engine exhaust back to the engine air intake. The oxygen-depleted exhaust
gas is mixed into the fresh air that enters the combustion chamber, which dilutes the
oxygen content of the air in the combustion chamber. This reduction in oxygen reduces
the engine burn temperature, and hence reduces NOx emissions.115 Engine retrofits
with low-pressure EGR in conjunction with a diesel particulate filter can achieve NOx
reductions of over 40% and PM reductions of more than 90%, and have been
successfully demonstrated on off-road equipment.116

Manufacturers of Emission Controls Association (MECA), Retrofitting Emission Controls on DieselPowered Vehicles, pp. 2-3, April 2006; http://www.meca.org. See also MECA 3/6, p. 17.

111

112

MECA 03/06, p. 12.

113

MECA 03/06, p. 14.

114

MECA 03/06, p. 19.

Diesel Technology Forum, Retrofit; https://www.dieselforum.org/files/dmfile/Retrofitting-Americas-Diesel-Engines-11-2006.pdf.
115

116

MECA 04/06, p. 14.
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4.2.4. Other NOx Mitigation Measures
Other mitigation measures that are feasible and have been required elsewhere to
reduce NOx from construction equipment include:
x
x
x
x

Use alternative fueled equipment (e.g., propane), where available;
Limit engine idling to 2 minutes for delivery trucks and dump trucks;
Purchase offsets;
Employ a construction site manager to verify that engines are properly
maintained and to maintain a log.

O5A-10
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5. OPERATIONAL GREENHOUSE GAS EMISSIONS ARE UNDERESTIMATED

AND SIGNIFICANT
The DEIR argues that long-term operation of the Project would reduce
greenhouse gas (GHG) emissions compared to existing conditions, concluding the
Project would result in a less than cumulatively considerable contribution to the
significant cumulative impact of global climate change.117 The DEIR significantly
underestimates GHG because it failed to include the increase in GHG from clearing
vegetation to make way for Project components and failed to include all sources of
GHGs. Further, the DEIR’s GHG analysis used an improper baseline, taking credit for
changes that are required by state law and failed to include all sources of GHGs. When
these errors and omissions are corrected, GHG emissions are significant and
unmitigated.
5.1.

DEIR GHG Analysis Fails to Include GHG Emissions from
Vegetation Removal

The Project site primarily consists of managed timberlands that are dominated
by redwood and Douglas-fir forest, with hardwood trees, such as big leaf maple,
California bay, and tanoak also common.118 It is well known that managed timberlands
store large amounts of GHGs.119 The DEIR failed to even mention the increase in GHG

117

DEIR, Impact 3.8-1, p. 3.8-16.

118

DEIR, p. 3.3-5.

D. C. Marvin and others, Toward a Carbon Neutral California: Economic and Climate Benefits of Land
Use Interventions, San Francisco, Next 10, November 2018; available at https://www.next10.org/sites/
default/files/toward-carbon-neutral-california-web.pdf; Brooks M. Depro and others, Public Land,
Timber Harvests, and Climate Mitigation: Quantifying Carbon Sequestration Potential on U.S. Public
Timberlands, Forest Ecology and Management, v. 255, pp. 1122-1134, 2008; available at
https://www.sierraforestlegacy.org/Resources/Conservation/FireForestEcology/ThreatsForestHealth/
Climate/CI-Depro_etal_2008_C_sequestration.pdf. Reid Miner and John Perez-Garcia, The Greenhouse
Gas and Carbon Profile of the Global Forest Products Industry, Forest Products Journal, v. 57, no. 10,
119
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emissions that would result from removing these timberlands to make way for Project
facilities.
The Project would permanently remove 774 acres of old growth forest managed
for harvesting.120 All carbon sequestered in the vegetation removed as a result of the
Project would be returned to the atmosphere, absent a requirement to reuse the wood
in a solid or other form that would retain its sequestered carbon. The DEIR does not
require reuse of removed wood.
The DEIR argues that “The trees to be removed are on actively managed
timberlands and are slated to be removed. Trees would be replaced in accordance with
standard timber harvesting practices.”121 The DEIR fails to identify other lands or
programs to ensure successful replanting of removed forest lands. Under the Project,
the majority of the removed trees cannot be replaced on site due to the requirement to
maintain a corridor along the gen-tie and the footprint areas of the wind turbines,
buildings, roads, and other infrastructure. Further, the CEQA baseline is the existing
forest, regardless of whether it would be cleared in the future.122 Thus, the loss in
native tree GHG capture must be included in Project GHG emissions or mitigation
imposed to require planting of 774 acres of equivalent forest elsewhere.
Further, absent the Project, there is no evidence in the record that the Project
trees that would be removed would have been the target of active forestry. And even if
they were the target of active forestry, there is no evidence that they would be
replanted. The highest GHG uptake by forests occurs during the first 20 years of a
tree’s life. Thus, removal of timberlands would increase GHG emissions.
The removed forest land would have sequestered GHG every year,123 as
summarized in Table 1. Using the CalEEMod GHG emission factor for trees of 111 MT
CO2/acre, GHG emissions would increase by 85,914 tons over the lifetime of the Project

October 2007; available at http://www.ncasi.org/wp-content/uploads/2019/02/Miner_PerezGarcia_FPJ_Oct07.pdf.
120

DEIR, Appx. B, pdf 3.

121

DEIR, p. 3.8-20.

See: Communities for a Better Environment v. South Coast Air Quality Management Dist. (2010) 48
Cal. 4th 310; Neighbors for Smart Rail v. Exposition Metro Line Construction Authority (2013) 57 Cal. 4th
439, 457; and California State Lands Commission (Chevron) (2012) 202 Cal. App. 4th 549, 560.
122

Oregon State University, “Old Growth Forests Are Valuable Carbon Sinks,” ScienceDaily, 14 September
2008. www.sciencedaily.com/releases/2008/09/080910133934.htm. See also Y. Pan and others, A Large
and Persistent Carbon Sink in the World’s Forests, Science, v. 333, August 19, 2011, pp. 988-993, Exhibit 5;
R. Wehr and others, Seasonality of Temperate Forest Photosynthesis and Daytime Respiration, Nature, v.
534, June 30, 2016, Exhibit 6.
123
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due to the removal of forest land that would have otherwise trapped GHGs. Assuming
a Project lifetime of 25 years, as asserted in the DEIR, the Project would increase GHG
emissions by 3,436 MT CO2e/yr. Assuming a Project lifetime of 60 years, the Project
would increase GHG emissions by 1,432 MT CO2e/yr. These emissions exceed the
DEIR’s GHG significance threshold of 1,100 MT CO2e/yr and are significant.
Table 1: GHG Emissions from Vegetation Removal124
Project Component
Access Roads & Pads
Foundations
Transmission Line
Substation
TOTAL

Forest Acres
Removed1
462
240
69
3
774

GHG Emissions
(MT CO2e)2
51,282
26,640
7,659
333
85,914
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1 Appendix B, pdf 3.
2

111 MT GHG/acre; CalEEMod User’s Guide, Appx. A, p. 59.

This estimate is consistent with that obtained using emission factors reported for
forests in Europe, which sequester 2.2 to 4.7 MT CO2e/acre-yr.125 These emission
factors yield increases in Project GHG emissions of 1,703 MT CO2e/yr to 3,638 MT
CO2e/yr, assuming a 25-year Project life, consistent with GHG emissions estimated
using the CalEEMod emission factor in Table1. These emissions cannot be offset by
reductions in GHG emissions from conventional energy production, as discussed in
Comment 5.2.
5.2.

The Project Would Not Replace Conventional Energy Production

The DEIR further argues that the Project would reduce GHG emissions by
replacing electricity generated by fossil fuel sources with carbon-free wind energy. The
DEIR argues the Project would reduce GHG emissions by 173,454 MT CO2e/yr and
4,336,335 MT CO2e over the 25-year project life as it would replace existing conventional
energy production with a GHG emission factor of 0.133 MT CO2e/MWh.126 However,
this ignores the baseline for estimating GHG emission increases.

CAPCOA, California Emissions Estimator Model, Appendix A, Calculation Details for CalEEMod,
October 2017; available at https://www.aqmd.gov/docs/default-source/caleemod/02_appendix-a20163-2.pdf?sfvrsn=6.
124

Roger Sedjo and Brent Sohngen, Carbon Sequestration in Forests and Soils, The Annual Review of
Resource Economics, v. 4, pp. 127-153, 2012, Table 1. Exhibit 7.

125

126

DEIR, p. 3.8-18.
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SB100 already requires 100% renewables by 2045. Thus, this reduction would
occur regardless of the Project and is part of the baseline. Further, the SB100 reduction
would not be required until 2045, which is beyond the claimed 25-year lifetime of the
Project. Therefore, the increase in GHG emissions from the Project cannot be offset by
reductions in GHG emissions from closing existing fossil-fuel-fired generation as this
would occur independently of the Project and may not occur until the Project shuts
down.

O5A-12
(Cont.)

Even ignoring the SB100 baseline of zero in 2045, there is no guarantee that
Project wind energy would replace existing generation. This would require an
enforceable mitigation measure requiring the shutdown of an equivalent amount of
existing generation on startup of the Project that would not be required under SB100
and that would occur over the lifetime of the Project. The Project’s wind energy could
simply increase PG&E’s electricity supply without any requirement to shut down an
equivalent amount of fossil-fuel generation in a timely fashion. Recent experience
demonstrates that overgeneration without storage at certain times leads to
curtailment.127 The Project does not include any storage.
5.3.

GHG Emissions from Facility Manufacturing Omitted

The DEIR’s analysis does not include the increase in GHG emissions required to
manufacture the wind turbines and associated facilities and transport them to the site.
Climate change from GHG emissions is a world-wide phenomenon and all sources of
Project-related GHG emissions must be included in the DEIR’s analysis.
5.4.

GHG Emissions from Sulfur Hexafluoride and Other Chemicals
Omitted

The DEIR also fails to include all GHG compounds. The DEIR only estimated
GHG emissions from CO2, CH4, and N2O.128 Sulfur hexafluoride (SF6), a gaseous
dielectric agent, is used in insulation and current interruption applications, in gasinsulated switch-gear and substations, gas circuit breakers, and occasionally, in high
voltage gas-insulated lines.129,130 This gas is a strong GHG compound.131 It has a global
Sammy Roth, California Has Too Much Solar Power that Might be Good for Rate Payers, Los Angeles
Times, June 5, 2019; available at https://www.latimes.com/business/la-fi-solar-batteries-renewableenergy-california-20190605-story.html.
127

128

DEIR, Appendix B, pdf 9.

129

DEIR, p. 2-34, note f, 3.8-2.

Marcelino Madrigal and Randall Spalding-Fecher, Impacts of Transmission and Distribution Projects
on Greenhouse Gas Emissions, Paper 21, November 2010; available at http://siteresources.worldbank.
org/EXTENERGY2/Resources/4114199-1292347235985/GHGImpactofTDFullReport.pdf.
130
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warming potential (GWP) 22,800 times greater than carbon dioxide and an atmospheric
life of 3,200 years.132 Thus, one pound of SF6 has the same global warming impacts as
11 tons of CO2.
Emissions of SF6 are derived mainly from gas circuit breakers, gas-insulated
switchgear, and gas-insulated transformers used in electricity transmission. The SF6
may escape as fugitive emissions during manufacturing, installation, use, maintenance,
and disposal of equipment. Sealed distribution equipment may not emit any SF6 during
use, but transmission equipment often requires periodic refilling, when fugitive
emissions occur. Significant leaks occur from equipment and gas losses occur during
equipment maintenance and servicing.133 Further, because of the long lifetime of
electrical equipment, significant emissions will occur when the transmission line is
decommissioned.134
The DEIR failed to include emissions of SF6 in its GHG analysis and thus fails as
an informational document under CEQA. As GHG emissions are significant without
including SF6, mitigation should be required for SF6. Mitigation includes leak detection
and repair, use of recycling equipment, and employee education and training.135,136

131

DEIR, p. 3.8-2, 3.8-7.

U.S. EPA, Electric Power Systems Partnership, Emission Sources, available at https://www.epa.gov/fgas-partnership-programs/electric-power-systems-partnership.
132

133

Ibid.

See, e.g., Sheng Zhou and others, Mitigating Sulfur Hexafluoride (SF 6) Emissions from Electrical
Equipment in China, Sustainability, July 10, 2018; available at https://www.google.com/search?q=
SF6+emissions+transmission+lines&oq=SF6+emissions+transmission+lines&aqs=chrome..69i57.6983j0j7
&sourceid=chrome&ie=UTF-8.
134

135

U.S. EPA, Electric Power Systems Partnership, Emission Sources.

U.S. EPA, Reducing SF6 Emissions in Electric Power Systems: Best Industry Practices; available at
https://www.epa.gov/sites/production/files/2019-03/documents/epa_sf6_poster_508.pdf.
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FOX EXHIBIT 1

Phyllis Fox, Ph.D, PE
Environmental Management
745 White Pine Ave.
Rockledge, FL 32955
321-626-6885
phyllisfox@gmail.com

Dr. Fox has over 40 years of experience in the field of environmental engineering, including air
pollution control (BACT, BART, MACT, LAER, RACT), greenhouse gas emissions and control,
cost effectiveness analyses, water quality and water supply investigations, hydrology, hazardous
waste investigations, environmental permitting, nuisance investigations (odor, noise),
environmental impact reports, CEQA/NEPA documentation, risk assessments, and litigation
support.

EDUCATION
Ph.D. Environmental/Civil Engineering, University of California, Berkeley, 1980.
M.S. Environmental/Civil Engineering, University of California, Berkeley, 1975.
B.S. Physics (with high honors), University of Florida, Gainesville, 1971.

REGISTRATION
Registered Professional Engineer: Arizona (2001-2014: #36701; retired), California (2002present; CH 6058), Florida (2001-2016; #57886; retired), Georgia (2002-2014; #PE027643;
retired), Washington (2002-2014; #38692; retired), Wisconsin (2005-2014; #37595-006; retired)
Board Certified Environmental Engineer, American Academy of Environmental Engineers,
Certified in Air Pollution Control (DEE #01-20014), 2002-2014; retired)
Qualified Environmental Professional (QEP), Institute of Professional Environmental
Practice (QEP #02-010007, 2001-2015: retired).

PROFESSIONAL HISTORY
Environmental Management, Principal, 1981-present
Lawrence Berkeley National Laboratory, Principal Investigator, 1977-1981
University of California, Berkeley, Program Manager, 1976-1977
Bechtel, Inc., Engineer, 1971-1976, 1964-1966

PROFESSIONAL AFFILIATIONS
American Chemical Society (1981-2010)
Phi Beta Kappa (1970-present)
Sigma Pi Sigma (1970-present)
Who's Who Environmental Registry, PH Publishing, Fort Collins, CO, 1992.
Who's Who in the World, Marquis Who's Who, Inc., Chicago, IL, 11th Ed., p. 371, 1993-present.
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Who's Who of American Women, Marquis Who's Who, Inc., Chicago, IL, 13th Ed., p. 264, 1984present.
Who's Who in Science and Engineering, Marquis Who's Who, Inc., New Providence, NJ, 5th Ed.,
p. 414, 1999-present.
Who’s Who in America, Marquis Who’s Who, Inc., 59th Ed., 2005.
Guide to Specialists on Toxic Substances, World Environment Center, New York, NY, p. 80,
1980.
National Research Council Committee on Irrigation-Induced Water Quality Problems
(Selenium), Subcommittee on Quality Control/Quality Assurance (1985-1990).
National Research Council Committee on Surface Mining and Reclamation, Subcommittee on
Oil Shale (1978-80)
REPRESENTATIVE EXPERIENCE
Performed environmental and engineering investigations, as outlined below, for a wide range of
industrial and commercial facilities including: petroleum refineries and upgrades thereto;
reformulated fuels projects; refinery upgrades to process heavy sour crudes, including tar sands
and light sweet crudes from the Eagle Ford and Bakken Formations; petroleum, gasoline and
ethanol distribution terminals; coal, coke, and ore/mineral export terminals; LNG export, import,
and storage terminals; crude-by-rail projects; shale oil plants; crude oil/condensate marine and
rail terminals; coal gasification and liquefaction plants; oil and gas production, including
conventional, thermally enhanced, hydraulic fracking, and acid stimulation techniques;
underground storage tanks; pipelines; compressor stations; gasoline stations; landfills; railyards;
hazardous waste treatment facilities; nuclear, hydroelectric, geothermal, wood, biomass, waste,
tire-derived fuel, gas, oil, coke and coal-fired power plants; wind farms; solar energy facilities;
battery storage; transmission lines; airports; hydrogen plants; petroleum coke calcining plants;
coke plants; activated carbon manufacturing facilities; asphalt plants; cement plants;
incinerators; flares; manufacturing facilities (e.g., semiconductors, electronic assembly,
aerospace components, printed circuit boards, amusement park rides); lanthanide processing
plants; ammonia plants; nitric acid plants; urea plants; food processing plants; wineries; almond
hulling facilities; composting facilities; grain processing facilities; grain elevators; ethanol
production facilities; soy bean oil extraction plants; biodiesel plants; paint formulation plants;
wastewater treatment plants; marine terminals and ports; gas processing plants; steel mills; iron
nugget production facilities; pig iron plant, based on blast furnace technology; direct reduced
iron plant; acid regeneration facilities; railcar refinishing facility; battery manufacturing plants;
pesticide manufacturing and repackaging facilities; pulp and paper mills; olefin plants; methanol
plants; ethylene crackers; alumina plants, desalination plants; battery storage facilities; selective
catalytic reduction (SCR) systems; selective noncatalytic reduction (SNCR) systems; halogen
acid furnaces; contaminated property redevelopment projects (e.g., Mission Bay, Southern
Pacific Railyards, Moscone Center expansion, San Diego Padres Ballpark); residential
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developments; commercial office parks, campuses, and shopping centers; server farms;
transportation plans; and a wide range of mines including sand and gravel, hard rock, limestone,
nacholite, coal, molybdenum, gold, zinc, and oil shale.
EXPERT WITNESS/LITIGATION SUPPORT
▪

For the California Attorney General, assist in determining compliance with probation terms
in the matter of People v. Chevron USA.

▪

For plaintiffs, assist in developing Petitioners’ proof brief for National Parks Conservation
Association et al v. U.S. EPA, Petition for Review of Final Administrative Action of the U.S.
EPA, In the U.S. Court of Appeals for the Third Circuit, Docket No. 14-3147.

▪

For plaintiffs, expert witness in civil action relating to alleged violations of the Clean Air
Act, Prevention of Significant Deterioration, for historic modifications (1997-2000) at the
Cemex cement plant in Lyons, Colorado. Reviewed produced documents, prepared expert
and rebuttal reports on PSD applicability based on NOx emission calculations for a
collection of changes considered both individually and collectively. Deposed August 2011.
United States v. Cemex, Inc., In U.S. District Court for the District of Colorado (Civil
Action No. 09-cv-00019-MSK-MEH). Case settled June 13, 2013.

▪

For plaintiffs, in civil action relating to alleged violations of the Clean Air Act, Prevention of
Significant Deterioration, for historic modifications (1988 – 2000) at James De Young Units
3, 4, and 5. Reviewed produced documents, analyzed CEMS and EIA data, and prepared
netting and BACT analyses for NOx, SO2, and PM10 (PSD case). Expert report February
24, 2010 and affidavit February 20, 2010. Sierra Club v. City of Holland, et al., U.S. District
Court, Western District of Michigan (Civil Action 1:08-cv-1183). Case settled. Consent
Decree 1/19/14.

▪

For plaintiffs, in civil action alleging failure to obtain MACT permit, expert on potential to
emit hydrogen chloride (HCl) from a new coal-fired boiler. Reviewed record, estimated HCl
emissions, wrote expert report June 2010 and March 2013 (Cost to Install a Scrubber at the
Lamar Repowering Project Pursuant to Case-by-Case MACT), deposed August 2010 and
March 2013. Wildearth Guardian et al. v. Lamar Utilities Board, Civil Action No. 09-cv02974, U.S. District Court, District of Colorado. Case settled August 2013.

▪

For plaintiffs, expert witness on permitting, emission calculations, and wastewater treatment
for coal-to-gasoline plant. Reviewed produced documents. Assisted in preparation of
comments on draft minor source permit. Wrote two affidavits on key issues in case.
Presented direct and rebuttal testimony 10/27 - 10/28/10 on permit enforceability and failure
to properly calculate potential to emit, including underestimate of flaring emissions and
omission of VOC and CO emissions from wastewater treatment, cooling tower, tank roof
landings, and malfunctions. Sierra Club, Ohio Valley Environmental Coalition, Coal River
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Mountain Watch, West Virginia Highlands Conservancy v. John Benedict, Director, Division
of Air Quality, West Virginia Department of Environmental Protection and TransGas
Development System, LLC, Appeal No. 10-01-AQB. Virginia Air Quality Board remanded
the permit on March 28, 2011 ordering reconsideration of potential to emit calculations,
including: (1) support for assumed flare efficiency; (2) inclusion of startup, shutdown and
malfunction emissions; and (3) inclusion of wastewater treatment emissions in potential to
emit calculations.
▪

For plaintiffs, expert on BACT emission limits for gas-fired combined cycle power plant.
Prepared declaration in support of CBE's Opposition to the United States' Motion for Entry
of Proposed Amended Consent Decree. Assisted in settlement discussions. U.S. EPA,
Plaintiff, Communities for a Better Environment, Intervenor Plaintiff, v. Pacific Gas &
Electric Company, et al., U.S. District Court, Northern District of California, San Francisco
Division, Case No. C-09-4503 SI.

▪

Technical expert in confidential settlement discussions with large coal-fired utility on BACT
control technology and emission limits for NOx, SO2, PM, PM2.5, and CO for new natural
gas fired combined cycle and simple cycle turbines with oil backup. (July 2010). Case
settled.

▪

For plaintiffs, expert witness in remedy phase of civil action relating to alleged violations of
the Clean Air Act, Prevention of Significant Deterioration, for historic modifications (199899) at Gallagher Units 1 and 3. Reviewed produced documents, prepared expert and rebuttal
reports on historic and current-day BACT for SO2, control costs, and excess emissions of
SO2. Deposed 11/18/09. United States et al. v. Cinergy, et al., In U.S. District Court for the
Southern District of Indiana, Indianapolis Division, Civil Action No. IP99-1693 C-M/S.
Settled 12/22/09.

▪

For plaintiffs, expert witness on MACT, BACT for NOx, and enforceability in an
administrative appeal of draft state air permit issued for four 300-MW pet-coke-fired CFBs.
Reviewed produced documents and prepared prefiled testimony. Deposed 10/8/09 and
11/9/09. Testified 11/10/09. Application of Las Brisas Energy Center, LLC for State Air
Quality Permit; before the State Office of Administrative Hearings, Texas. Permit remanded
3/29/10 as LBEC failed to meet burden of proof on a number of issues including MACT.
Texas Court of Appeals dismissed an appeal to reinstate the permit. The Texas Commission
on Environmental Quality and Las Brisas Energy Center, LLC sought to overturn the Court
of Appeals decision but moved to have their appeal dismissed in August 2013.

▪

For defense, expert witness in unlawful detainer case involving a gasoline station, minimart,
and residential property with contamination from leaking underground storage tanks.
Reviewed agency files and inspected site. Presented expert testimony on July 6, 2009, on
causes of, nature and extent of subsurface contamination. A. Singh v. S. Assaedi, in Contra
Costa County Superior Court, CA. Settled August 2009.
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▪

For plaintiffs, expert witness on netting and enforceability for refinery being upgraded to
process tar sands crude. Reviewed produced documents. Prepared expert and rebuttal
reports addressing use of emission factors for baseline, omitted sources including coker,
flares, tank landings and cleaning, and enforceability. Deposed. In the Matter of Objection to
the Issuance of Significant Source Modification Permit No. 089-25484-00453 to BP
Products North America Inc., Whiting Business Unit, Save the Dunes Council, Inc., Sierra
Club., Inc., Hoosier Environmental Council et al., Petitioners, B. P. Products North
American, Respondents/Permittee, before the Indiana Office of Environmental Adjudication.
Case settled.

▪

For plaintiffs, expert witness on BACT, MACT, and enforceability in appeal of Title V
permit issued to 600 MW coal-fired power plant burning Powder River Basin coal. Prepared
technical comments on draft air permit. Reviewed record on appeal, drafted BACT, MACT,
and enforceability pre-filed testimony. Drafted MACT and enforceability pre-filed rebuttal
testimony. Deposed March 24, 2009. Testified June 10, 2009. In Re: Southwestern Electric
Power Company, Arkansas Pollution Control and Ecology Commission, Consolidated
Docket No. 08-006-P. Recommended Decision issued December 9, 2009 upholding issued
permit. Commission adopted Recommended Decision January 22, 2010.

▪

For plaintiffs, expert witness in remedy phase of civil action relating to alleged violations of
the Clean Air Act, Prevention of Significant Deterioration, for historic modifications (19891992) at Wabash Units 2, 3 and 5. Reviewed produced documents, prepared expert and
rebuttal report on historic and current-day BACT for NOx and SO2, control costs, and excess
emissions of NOx, SO2, and mercury. Deposed 10/21/08. United States et al. v. Cinergy, et
al., In U.S. District Court for the Southern District of Indiana, Indianapolis Division, Civil
Action No. IP99-1693 C-M/S. Testified 2/3/09. Memorandum Opinion & Order 5-29-09
requiring shutdown of Wabash River Units 2, 3, 5 by September 30, 2009, run at baseline
until shutdown, and permanently surrender SO2 emission allowances.

▪

For plaintiffs, expert witness in liability phase of civil action relating to alleged violations of
the Clean Air Act, Prevention of Significant Deterioration, for three historic modifications
(1997-2001) at two portland cement plants involving three cement kilns. Reviewed
produced documents, analyzed CEMS data covering subject period, prepared netting analysis
for NOx, SO2 and CO, and prepared expert and rebuttal reports. United States v. Cemex
California Cement, In U.S. District Court for the Central District of California, Eastern
Division, Case No. ED CV 07-00223-GW (JCRx). Settled 1/15/09.

▪

For intervenors Clean Wisconsin and Citizens Utility Board, prepared data requests,
reviewed discovery and expert report. Prepared prefiled direct, rebuttal and surrebuttal
testimony on cost to extend life of existing Oak Creek Units 5-8 and cost to address future
regulatory requirements to determine whether to control or shutdown one or more of the
units. Oral testimony 2/5/08. Application for a Certificate of Authority to Install Wet Flue
Gas Desulfurization and Selective Catalytic Reduction Facilities and Associated Equipment
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for Control of Sulfur Dioxide and Nitrogen Oxide Emissions at Oak Creek Power Plant Units
5, 6, 7 and 8, WPSC Docket No. 6630-CE-299.
▪

For plaintiffs, expert witness on alternatives analysis and BACT for NOx, SO2, total PM10,
and sulfuric acid mist in appeal of PSD permit issued to 1200 MW coal fired power plant
burning Powder River Basin and/or Central Appalachian coal (Longleaf). Assisted in drafting
technical comments on NOx on draft permit. Prepared expert disclosure. Presented 8+ days
of direct and rebuttal expert testimony. Attended all 21 days of evidentiary hearing from
9/5/07 – 10/30/07 assisting in all aspects of hearing. Friends of the Chatahooche and Sierra
Club v. Dr. Carol Couch, Director, Environmental Protection Division of Natural Resources
Department, Respondent, and Longleaf Energy Associates, Intervener. ALJ Final Decision
1/11/08 denying petition. ALJ Order vacated & remanded for further proceedings, Fulton
County Superior Court, 6/30/08. Court of Appeals of GA remanded the case with directions
that the ALJ's final decision be vacated to consider the evidence under the correct standard of
review, July 9, 2009. The ALJ issued an opinion April 2, 2010 in favor of the applicant.
Final permit issued April 2010.

▪

For plaintiffs, expert witness on diesel exhaust in inverse condemnation case in which Port
expanded maritime operations into residential neighborhoods, subjecting plaintiffs to noise,
light, and diesel fumes. Measured real-time diesel particulate concentrations from marine
vessels and tug boats on plaintiffs’ property. Reviewed documents, depositions, DVDs, and
photographs provided by counsel. Deposed. Testified October 24, 2006. Ann Chargin,
Richard Hackett, Carolyn Hackett, et al. v. Stockton Port District, Superior Court of
California, County of San Joaquin, Stockton Branch, No. CV021015. Judge ruled for
plaintiffs.

▪

For plaintiffs, expert witness on NOx emissions and BACT in case alleging failure to obtain
necessary permits and install controls on gas-fired combined-cycle turbines. Prepared and
reviewed (applicant analyses) of NOx emissions, BACT analyses (water injection, SCR, ultra
low NOx burners), and cost-effectiveness analyses based on site visit, plant operating
records, stack tests, CEMS data, and turbine and catalyst vendor design information.
Participated in negotiations to scope out consent order. United States v. Nevada Power. Case
settled June 2007, resulting in installation of dry low NOx burners (5 ppm NOx averaged
over 1 hr) on four units and a separate solar array at a local business.

▪

For plaintiffs, expert witness in appeal of PSD permit issued to 850 MW coal fired boiler
burning Powder River Basin coal (Iatan Unit 2) on BACT for particulate matter, sulfuric acid
mist and opacity and emission calculations for alleged historic violations of PSD. Assisted in
drafting technical comments, petition for review, discovery requests, and responses to
discovery requests. Reviewed produced documents. Prepared expert report on BACT for
particulate matter. Assisted with expert depositions. Deposed February 7, 8, 27, and 28,
2007. In Re PSD Construction Permit Issued to Great Plains Energy, Kansas City Power &
Light – Iatan Generating Station, Sierra Club v. Missouri Department of Natural Resources,
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Great Plains Energy, and Kansas City Power & Light. Case settled March 27, 2007,
providing offsets for over 6 million ton/yr of CO2 and lower NOx and SO2 emission limits.
▪

For plaintiffs, expert witness in remedy phase of civil action relating to alleged violations of
the Clean Air Act, Prevention of Significant Deterioration, for historic modifications of coalfired boilers and associated equipment. Reviewed produced documents, prepared expert
report on cost to retrofit 24 coal-fired power plants with scrubbers designed to remove 99%
of the sulfur dioxide from flue gases. Prepared supplemental and expert report on cost
estimates and BACT for SO2 for these 24 complaint units. Deposed 1/30/07 and 3/14/07.
United States and State of New York et al. v. American Electric Power, In U.S. District Court
for the Southern District of Ohio, Eastern Division, Consolidated Civil Action Nos. C2-991182 and C2-99-1250. Settlement announced 10/9/07.

▪

For plaintiffs, expert witness on BACT, enforceability, and alternatives analysis in appeal of
PSD permit issued for a 270-MW pulverized coal fired boiler burning Powder River Basin
coal (City Utilities Springfield Unit 2). Reviewed permitting file and assisted counsel draft
petition and prepare and respond to interrogatories and document requests. Reviewed
interrogatory responses and produced documents. Assisted with expert depositions.
Deposed August 2005. Evidentiary hearings October 2005. In the Matter of Linda
Chipperfield and Sierra Club v. Missouri Department of Natural Resources. Missouri
Supreme Court denied review of adverse lower court rulings August 2007.

▪

For plaintiffs, expert witness in civil action relating to plume touchdowns at AEP’s Gavin
coal-fired power plant. Assisted counsel draft interrogatories and document requests.
Reviewed responses to interrogatories and produced documents. Prepared expert report
“Releases of Sulfuric Acid Mist from the Gavin Power Station.” The report evaluates
sulfuric acid mist releases to determine if AEP complied with the requirements of CERCLA
Section 103(a) and EPCRA Section 304. This report also discusses the formation, chemistry,
release characteristics, and abatement of sulfuric acid mist in support of the claim that these
releases present an imminent and substantial endangerment to public health under Section
7002(a)(1)(B) of the Resource Conservation and Recovery Act (“RCRA”). Citizens Against
Pollution v. Ohio Power Company, In the U.S. District Court for the Southern District of
Ohio, Eastern Division, Civil Action No. 2-04-cv-371. Case settled 12-8-06.

▪

For petitioners, expert witness in contested case hearing on BACT, enforceability, and
emission estimates for an air permit issued to a 500-MW supercritical Power River Basin
coal-fired boiler (Weston Unit 4). Assisted counsel prepare comments on draft air permit
and respond to and draft discovery. Reviewed produced file, deposed (7/05), and prepared
expert report on BACT and enforceability. Evidentiary hearings September 2005. In the
Matter of an Air Pollution Control Construction Permit Issued to Wisconsin Public Service
Corporation for the Construction and Operation of a 500 MW Pulverized Coal-fired Power
Plant Known as Weston Unit 4 in Marathon County, Wisconsin, Case No. IH-04-21. The
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Final Order, issued 2/10/06, lowered the NOx BACT limit from 0.07 lb/MMBtu to 0.06
lb/MMBtu based on a 30-day average, added a BACT SO2 control efficiency, and required a
0.0005% high efficiency drift eliminator as BACT for the cooling tower. The modified
permit, including these provisions, was issued 3/28/07. Additional appeals in progress.
▪

For plaintiffs, adviser on technical issues related to Citizen Suit against U.S. EPA regarding
failure to update New Source Performance Standards for petroleum refineries, 40 CFR 60,
Subparts J, VV, and GGG. Our Children’s Earth Foundation and Sierra Club v. U.S. EPA et
al. Case settled July 2005. CD No. C 05-00094 CW, U.S. District Court, Northern District of
California – Oakland Division. Proposed revisions to standards of performance for
petroleum refineries published 72 FR 27178 (5/14/07).

▪

For interveners, reviewed proposed Consent Decree settling Clean Air Act violations due to
historic modifications of boilers and associated equipment at two coal-fired power plants. In
response to stay order, reviewed the record, selected one representative activity at each of
seven generating units, and analyzed to identify CAA violations. Identified NSPS and NSR
violations for NOx, SO2, PM/PM10, and sulfuric acid mist. Summarized results in an expert
report. United States of America, and Michael A. Cox, Attorney General of the State of
Michigan, ex rel. Michigan Department of Environmental Quality, Plaintiffs, and Clean
Wisconsin, Sierra Club, and Citizens' Utility Board, Intervenors, v. Wisconsin Electric
Power Company, Defendant, U.S. District Court for the Eastern District of Wisconsin, Civil
Action No. 2:03-CV-00371-CNC. Order issued 10-1-07 denying petition.

▪

For a coalition of Nevada labor organizations (ACE), reviewed preliminary determination to
issue a Class I Air Quality Operating Permit to Construct and supporting files for a 250-MW
pulverized coal-fired boiler (Newmont). Prepared about 100 pages of technical analyses and
comments on BACT, MACT, emission calculations, and enforceability. Assisted counsel
draft petition and reply brief appealing PSD permit to U.S. EPA Environmental Appeals
Board (EAB). Order denying review issued 12/21/05. In re Newmont Nevada Energy
Investment, LLC, TS Power Plant, PSD Appeal No. 05-04 (EAB 2005).

▪

For petitioners and plaintiffs, reviewed and prepared comments on air quality and hazardous
waste based on negative declaration for refinery ultra low sulfur diesel project located in
SCAQMD. Reviewed responses to comments and prepared responses. Prepared declaration
and presented oral testimony before SCAQMD Hearing Board on exempt sources (cooling
towers) and calculation of potential to emit under NSR. Petition for writ of mandate filed
March 2005. Case remanded by Court of Appeals to trial court to direct SCAQMD to reevaluate the potential environmental significance of NOx emissions resulting from the
project in accordance with court’s opinion. California Court of Appeals, Second Appellate
Division, on December 18, 2007, affirmed in part (as to baseline) and denied in part.
Communities for a Better Environment v. South Coast Air Quality Management District and
ConocoPhillips and Carlos Valdez et al v. South Coast Air Quality Management District and
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ConocoPhillips. Certified for partial publication 1/16/08. Appellate Court opinion upheld by
CA Supreme Court 3/15/10. (2010) 48 Cal.4th 310.
▪

For amici seeking to amend a proposed Consent Decree to settle alleged NSR violations at
Chevron refineries, reviewed proposed settlement, related files, subject modifications, and
emission calculations. Prepared declaration on emission reductions, identification of NSR
and NSPS violations, and BACT/LAER for FCCUs, heaters and boilers, flares, and sulfur
recovery plants. U.S. et al. v. Chevron U.S.A., Northern District of California, Case No. C
03-04650. Memorandum and Order Entering Consent Decree issued June 2005. Case No. C
03-4650 CRB.

▪

For petitioners, prepared declaration on enforceability of periodic monitoring requirements,
in response to EPA’s revised interpretation of 40 CFR 70.6(c)(1). This revision limited
additional monitoring required in Title V permits. 69 FR 3203 (Jan. 22, 2004).
Environmental Integrity Project et al. v. EPA (U.S. Court of Appeals for the District of
Columbia). Court ruled the Act requires all Title V permits to contain monitoring
requirements to assure compliance. Sierra Club v. EPA, 536 F.3d 673 (D.C. Cir. 2008).

▪

For interveners in application for authority to construct a 500 MW supercritical coal-fired
generating unit before the Wisconsin Public Service Commission, prepared pre-filed written
direct and rebuttal testimony with oral cross examination and rebuttal on BACT and MACT
(Weston 4). Prepared written comments on BACT, MACT, and enforceability on draft air
permit for same facility.

▪

For property owners in Nevada, evaluated the environmental impacts of a 1,450-MW coalfired power plant proposed in a rural area adjacent to the Black Rock Desert and Granite
Range, including emission calculations, air quality modeling, comments on proposed use
permit to collect preconstruction monitoring data, and coordination with agencies and other
interested parties. Project cancelled.

▪

For environmental organizations, reviewed draft PSD permit for a 600-MW coal-fired power
plant in West Virginia (Longview). Prepared comments on permit enforceability; coal
washing; BACT for SO2 and PM10; Hg MACT; and MACT for HCl, HF, non-Hg metallic
HAPs, and enforceability. Assist plaintiffs draft petition appealing air permit. Retained as
expert to develop testimony on MACT, BACT, offsets, enforceability. Participate in
settlement discussions. Case settled July 2004.

▪

For petitioners, reviewed record produced in discovery and prepared affidavit on emissions
of carbon monoxide and volatile organic compounds during startup of GE 7FA combustion
turbines to successfully establish plaintiff standing. Sierra Club et al. v. Georgia Power
Company (Northern District of Georgia).

▪

For building trades, reviewed air quality permitting action for 1500-MW coal-fired power
plant before the Kentucky Department for Environmental Protection (Thoroughbred).
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▪

For petitioners, expert witness in administrative appeal of the PSD/Title V permit issued to a
1500-MW coal-fired power plant. Reviewed over 60,000 pages of produced documents,
prepared discovery index, identified and assembled plaintiff exhibits. Deposed. Assisted
counsel in drafting discovery requests, with over 30 depositions, witness cross examination,
and brief drafting. Presented over 20 days of direct testimony, rebuttal and sur-rebuttal, with
cross examination on BACT for NOx, SO2, and PM/PM10; MACT for Hg and non-Hg
metallic HAPs; emission estimates for purposes of Class I and II air modeling; risk
assessment; and enforceability of permit limits. Evidentiary hearings from November 2003 to
June 2004. Sierra Club et al. v. Natural Resources & Environmental Protection Cabinet,
Division of Air Quality and Thoroughbred Generating Company et al. Hearing Officer
Decision issued August 9, 2005 finding in favor of plaintiffs on counts as to risk, BACT
(IGCC/CFB, NOx, SO2, Hg, Be), single source, enforceability, and errors and omissions.
Assist counsel draft exceptions. Cabinet Secretary issued Order April 11, 2006 denying
Hearing Offer’s report, except as to NOx BACT, Hg, 99% SO2 control and certain errors and
omissions.

▪

For citizens group in Massachusetts, reviewed, commented on, and participated in permitting
of pollution control retrofits of coal-fired power plant (Salem Harbor).

▪

Assisted citizens group and labor union challenge issuance of conditional use permit for a
317,000 ft2 discount store in Honolulu without any environmental review. In support of a motion
for preliminary injunction, prepared 7-page declaration addressing public health impacts of
diesel exhaust from vehicles serving the Project. In preparation for trial, prepared 20-page
preliminary expert report summarizing results of diesel exhaust and noise measurements at two
big box retail stores in Honolulu, estimated diesel PM10 concentrations for Project using ISCST,
prepared a cancer health risk assessment based on these analyses, and evaluated noise impacts.

▪

Assisted environmental organizations to challenge the DOE Finding of No Significant Impact
(FONSI) for the Baja California Power and Sempra Energy Resources Cross-Border
Transmissions Lines in the U.S. and four associated power plants located in Mexico (DOE EA1391). Prepared 20-page declaration in support of motion for summary judgment addressing
emissions, including CO2 and NH3, offsets, BACT, cumulative air quality impacts, alternative
cooling systems, and water use and water quality impacts. Plaintiff’s motion for summary
judgment granted in part. U.S. District Court, Southern District decision concluded that the
Environmental Assessment and FONSI violated NEPA and the APA due to their inadequate
analysis of the potential controversy surrounding the project, water impacts, impacts from NH3
and CO2, alternatives, and cumulative impacts. Border Power Plant Working Group v.
Department of Energy and Bureau of Land Management, Case No. 02-CV-513-IEG (POR) (May
2, 2003).

▪

For Sacramento school, reviewed draft air permit issued for diesel generator located across from
playfield. Prepared comments on emission estimates, enforceability, BACT, and health impacts
of diesel exhaust. Case settled. BUG trap installed on the diesel generator.
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▪

Assisted unions in appeal of Title V permit issued by BAAQMD to carbon plant that
manufactured coke. Reviewed District files, identified historic modifications that should
have triggered PSD review, and prepared technical comments on Title V permit. Reviewed
responses to comments and assisted counsel draft appeal to BAAQMD hearing board,
opening brief, motion to strike, and rebuttal brief. Case settled.

▪

Assisted California Central Coast city obtain controls on a proposed new city that would
straddle the Ventura-Los Angeles County boundary. Reviewed several environmental
impact reports, prepared an air quality analysis, a diesel exhaust health risk assessment, and
detailed review comments. Governor intervened and State dedicated the land for
conservation purposes April 2004.

▪

Assisted Central California city to obtain controls on large alluvial sand quarry and asphalt
plant proposing a modernization. Prepared comments on Negative Declaration on air
quality, public health, noise, and traffic. Evaluated process flow diagrams and engineering
reports to determine whether proposed changes increased plant capacity or substantially
modified plant operations. Prepared comments on application for categorical exemption
from CEQA. Presented testimony to County Board of Supervisors. Developed controls to
mitigate impacts. Assisted counsel draft Petition for Writ. Case settled June 2002.
Substantial improvements in plant operations were obtained including cap on throughput,
dust control measures, asphalt plant loadout enclosure, and restrictions on truck routes.

▪

Assisted oil companies on the California Central Coast in defending class action citizen’s
lawsuit alleging health effects due to emissions from gas processing plant and leaking
underground storage tanks. Reviewed regulatory and other files and advised counsel on
merits of case. Case settled November 2001.

▪

Assisted oil company on the California Central Coast in defending property damage claims
arising out of a historic oil spill. Reviewed site investigation reports, pump tests, leachability
studies, and health risk assessments, participated in design of additional site characterization
studies to assess health impacts, and advised counsel on merits of case. Prepare health risk
assessment.

▪

Assisted unions in appeal of Initial Study/Negative Declaration ("IS/ND") for an MTBE
phaseout project at a Bay Area refinery. Reviewed IS/ND and supporting agency permitting
files and prepared technical comments on air quality, groundwater, and public health
impacts. Reviewed responses to comments and final IS/ND and ATC permits and assisted
counsel to draft petitions and briefs appealing decision to Air District Hearing Board.
Presented sworn direct and rebuttal testimony with cross examination on groundwater
impacts of ethanol spills on hydrocarbon contamination at refinery. Hearing Board ruled 5 to
0 in favor of appellants, remanding ATC to district to prepare an EIR.

▪

Assisted Florida cities in challenging the use of diesel and proposed BACT determinations in
prevention of significant deterioration (PSD) permits issued to two 510-MW simple cycle
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peaking electric generating facilities and one 1,080-MW simple cycle/combined cycle
facility. Reviewed permit applications, draft permits, and FDEP engineering evaluations,
assisted counsel in drafting petitions and responding to discovery. Participated in settlement
discussions. Cases settled or applications withdrawn.
▪

Assisted large California city in federal lawsuit alleging peaker power plant was violating its
federal permit. Reviewed permit file and applicant's engineering and cost feasibility study to
reduce emissions through retrofit controls. Advised counsel on feasible and cost-effective
NOx, SOx, and PM10 controls for several 1960s diesel-fired Pratt and Whitney peaker
turbines. Case settled.

▪

Assisted coalition of Georgia environmental groups in evaluating BACT determinations and
permit conditions in PSD permits issued to several large natural gas-fired simple cycle and
combined-cycle power plants. Prepared technical comments on draft PSD permits on BACT,
enforceability of limits, and toxic emissions. Reviewed responses to comments, advised
counsel on merits of cases, participated in settlement discussions, presented oral and written
testimony in adjudicatory hearings, and provided technical assistance as required. Cases
settled or won at trial.

▪

Assisted construction unions in review of air quality permitting actions before the Indiana
Department of Environmental Management ("IDEM") for several natural gas-fired simple
cycle peaker and combined cycle power plants.

▪

Assisted coalition of towns and environmental groups in challenging air permits issued to
523 MW dual fuel (natural gas and distillate) combined-cycle power plant in Connecticut.
Prepared technical comments on draft permits and 60 pages of written testimony addressing
emission estimates, startup/shutdown issues, BACT/LAER analyses, and toxic air emissions.
Presented testimony in adjudicatory administrative hearings before the Connecticut
Department of Environmental Protection in June 2001 and December 2001.

▪

Assisted various coalitions of unions, citizens groups, cities, public agencies, and developers
in licensing and permitting of over 110 coal, gas, oil, biomass, and pet coke-fired power
plants generating over 75,000 MW of electricity. These included base-load, combined cycle,
simple cycle, and peaker power plants in Alaska, Arizona, Arkansas, California, Colorado,
Georgia, Florida, Illinois, Indiana, Kentucky, Michigan, Missouri, Ohio, Oklahoma, Oregon,
Texas, West Virginia, Wisconsin, and elsewhere. Prepared analyses of and comments on
applications for certification, preliminary and final staff assessments, and various air, water,
wastewater, and solid waste permits issued by local agencies. Presented written and oral
testimony before various administrative bodies on hazards of ammonia use and
transportation, health effects of air emissions, contaminated property issues, BACT/LAER
issues related to SCR and SCONOx, criteria and toxic pollutant emission estimates, MACT
analyses, air quality modeling, water supply and water quality issues, and methods to reduce
water use, including dry cooling, parallel dry-wet cooling, hybrid cooling, and zero liquid
discharge systems.
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▪

Assisted unions, cities, and neighborhood associations in challenging an EIR issued for the
proposed expansion of the Oakland Airport. Reviewed two draft EIRs and prepared a health
risk assessment and extensive technical comments on air quality and public health impacts.
The California Court of Appeals, First Appellate District, ruled in favor of appellants and
plaintiffs, concluding that the EIR "2) erred in using outdated information in assessing the
emission of toxic air contaminants (TACs) from jet aircraft; 3) failed to support its decision
not to evaluate the health risks associated with the emission of TACs with meaningful
analysis," thus accepting my technical arguments and requiring the Port to prepare a new
EIR. See Berkeley Keep Jets Over the Bay Committee, City of San Leandro, and City of
Alameda et al. v. Board of Port Commissioners (August 30, 2001) 111 Cal.Rptr.2d 598.

▪

Assisted lessor of former gas station with leaking underground storage tanks and TCE
contamination from adjacent property. Lessor held option to purchase, which was forfeited
based on misrepresentation by remediation contractor as to nature and extent of
contamination. Remediation contractor purchased property. Reviewed regulatory agency
files and advised counsel on merits of case. Case not filed.

▪

Advised counsel on merits of several pending actions, including a Proposition 65 case
involving groundwater contamination at an explosives manufacturing firm and two former
gas stations with leaking underground storage tanks.

▪

Assisted defendant foundry in Oakland in a lawsuit brought by neighbors alleging property
contamination, nuisance, trespass, smoke, and health effects from foundry operation.
Inspected and sampled plaintiff's property. Advised counsel on merits of case. Case settled.

▪

Assisted business owner facing eminent domain eviction. Prepared technical comments on a
negative declaration for soil contamination and public health risks from air emissions from a
proposed redevelopment project in San Francisco in support of a CEQA lawsuit. Case
settled.

▪

Assisted neighborhood association representing residents living downwind of a Berkeley
asphalt plant in separate nuisance and CEQA lawsuits. Prepared technical comments on air
quality, odor, and noise impacts, presented testimony at commission and council meetings,
participated in community workshops, and participated in settlement discussions. Cases
settled. Asphalt plant was upgraded to include air emission and noise controls, including
vapor collection system at truck loading station, enclosures for noisy equipment, and
improved housekeeping.

▪

Assisted a Fortune 500 residential home builder in claims alleging health effects from faulty
installation of gas appliances. Conducted indoor air quality study, advised counsel on merits
of case, and participated in discussions with plaintiffs. Case settled.

▪

Assisted property owners in Silicon Valley in lawsuit to recover remediation costs from
insurer for large TCE plume originating from a manufacturing facility. Conducted
investigations to demonstrate sudden and accidental release of TCE, including groundwater
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modeling, development of method to date spill, preparation of chemical inventory,
investigation of historical waste disposal practices and standards, and on-site sewer and
storm drainage inspections and sampling. Prepared declaration in opposition to motion for
summary judgment. Case settled.
▪

Assisted residents in east Oakland downwind of a former battery plant in class action lawsuit
alleging property contamination from lead emissions. Conducted historical research and dry
deposition modeling that substantiated claim. Participated in mediation at JAMS. Case
settled.

▪

Assisted property owners in West Oakland who purchased a former gas station that had
leaking underground storage tanks and groundwater contamination. Reviewed agency files
and advised counsel on merits of case. Prepared declaration in opposition to summary
judgment. Prepared cost estimate to remediate site. Participated in settlement discussions.
Case settled.

▪

Consultant to counsel representing plaintiffs in two Clean Water Act lawsuits involving
selenium discharges into San Francisco Bay from refineries. Reviewed files and advised
counsel on merits of case. Prepared interrogatory and discovery questions, assisted in
deposing opposing experts, and reviewed and interpreted treatability and other technical
studies. Judge ruled in favor of plaintiffs.

▪

Assisted oil company in a complaint filed by a resident of a small California beach
community alleging that discharges of tank farm rinse water into the sanitary sewer system
caused hydrogen sulfide gas to infiltrate residence, sending occupants to hospital. Inspected
accident site, interviewed parties to the event, and reviewed extensive agency files related to
incident. Used chemical analysis, field simulations, mass balance calculations, sewer
hydraulic simulations with SWMM44, atmospheric dispersion modeling with SCREEN3,
odor analyses, and risk assessment calculations to demonstrate that the incident was caused
by a faulty drain trap and inadequate slope of sewer lateral on resident's property. Prepared a
detailed technical report summarizing these studies. Case settled.

▪

Assisted large West Coast city in suit alleging that leaking underground storage tanks on city
property had damaged the waterproofing on downgradient building, causing leaks in an
underground parking structure. Reviewed subsurface hydrogeologic investigations and
evaluated studies conducted by others documenting leakage from underground diesel and
gasoline tanks. Inspected, tested, and evaluated waterproofing on subsurface parking
structure. Waterproofing was substandard. Case settled.

▪

Assisted residents downwind of gravel mine and asphalt plant in Siskiyou County,
California, in suit to obtain CEQA review of air permitting action. Prepared two declarations
analyzing air quality and public health impacts. Judge ruled in favor of plaintiffs, closing
mine and asphalt plant.
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▪

Assisted defendant oil company on the California Central Coast in class action lawsuit
alleging property damage and health effects from subsurface petroleum contamination.
Reviewed documents, prepared risk calculations, and advised counsel on merits of case.
Participated in settlement discussions. Case settled.

▪

Assisted defendant oil company in class action lawsuit alleging health impacts from
remediation of petroleum contaminated site on California Central Coast. Reviewed
documents, designed and conducted monitoring program, and participated in settlement
discussions. Case settled.

▪

Consultant to attorneys representing irrigation districts and municipal water districts to
evaluate a potential challenge of USFWS actions under CVPIA section 3406(b)(2).
Reviewed agency files and collected and analyzed hydrology, water quality, and fishery data.
Advised counsel on merits of case. Case not filed.

▪

Assisted residents downwind of a Carson refinery in class action lawsuit involving soil and
groundwater contamination, nuisance, property damage, and health effects from air
emissions. Reviewed files and provided advice on contaminated soil and groundwater, toxic
emissions, and health risks. Prepared declaration on refinery fugitive emissions. Prepared
deposition questions and reviewed deposition transcripts on air quality, soil contamination,
odors, and health impacts. Case settled.

▪

Assisted residents downwind of a Contra Costa refinery who were affected by an accidental
release of naphtha. Characterized spilled naphtha, estimated emissions, and modeled
ambient concentrations of hydrocarbons and sulfur compounds. Deposed. Presented
testimony in binding arbitration at JAMS. Judge found in favor of plaintiffs.

▪

Assisted residents downwind of Contra Costa County refinery in class action lawsuit alleging
property damage, nuisance, and health effects from several large accidents as well as routine
operations. Reviewed files and prepared analyses of environmental impacts. Prepared
declarations, deposed, and presented testimony before jury in one trial and judge in second.
Case settled.

▪

Assisted business owner claiming damages from dust, noise, and vibration during a sewer
construction project in San Francisco. Reviewed agency files and PM10 monitoring data and
advised counsel on merits of case. Case settled.

▪

Assisted residents downwind of Contra Costa County refinery in class action lawsuit alleging
property damage, nuisance, and health effects. Prepared declaration in opposition to
summary judgment, deposed, and presented expert testimony on accidental releases, odor,
and nuisance before jury. Case thrown out by judge, but reversed on appeal and not retried.

▪

Presented testimony in small claims court on behalf of residents claiming health effects from
hydrogen sulfide from flaring emissions triggered by a power outage at a Contra Costa
County refinery. Analyzed meteorological and air quality data and evaluated potential health
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risks of exposure to low concentrations of hydrogen sulfide. Judge awarded damages to
plaintiffs.
▪

Assisted construction unions in challenging PSD permit for an Indiana steel mill. Prepared
technical comments on draft PSD permit, drafted 70-page appeal of agency permit action to
the Environmental Appeals Board challenging permit based on faulty BACT analysis for
electric arc furnace and reheat furnace and faulty permit conditions, among others, and
drafted briefs responding to four parties. EPA Region V and the EPA General Counsel
intervened as amici, supporting petitioners. EAB ruled in favor of petitioners, remanding
permit to IDEM on three key issues, including BACT for the reheat furnace and lead
emissions from the EAF. Drafted motion to reconsider three issues. Prepared 69 pages of
technical comments on revised draft PSD permit. Drafted second EAB appeal addressing
lead emissions from the EAF and BACT for reheat furnace based on European experience
with SCR/SNCR. Case settled. Permit was substantially improved. See In re: Steel
Dynamics, Inc., PSD Appeal Nos. 99-4 & 99-5 (EAB June 22, 2000).

▪

Assisted defendant urea manufacturer in Alaska in negotiations with USEPA to seek relief
from penalties for alleged violations of the Clean Air Act. Reviewed and evaluated
regulatory files and monitoring data, prepared technical analysis demonstrating that permit
limits were not violated, and participated in negotiations with EPA to dismiss action. Fines
were substantially reduced and case closed.

▪

Assisted construction unions in challenging PSD permitting action for an Indiana grain mill.
Prepared technical comments on draft PSD permit and assisted counsel draft appeal of
agency permit action to the Environmental Appeals Board challenging permit based on faulty
BACT analyses for heaters and boilers and faulty permit conditions, among others. Case
settled.

▪

As part of a consent decree settling a CEQA lawsuit, assisted neighbors of a large west coast
port in negotiations with port authority to secure mitigation for air quality impacts. Prepared
technical comments on mobile source air quality impacts and mitigation and negotiated a $9
million CEQA mitigation package. Represented neighbors on technical advisory committee
established by port to implement the air quality mitigation program. Program successfully
implemented.

▪

Assisted construction unions in challenging permitting action for a California hazardous
waste incinerator. Prepared technical comments on draft permit, assisted counsel prepare
appeal of EPA permit to the Environmental Appeals Board. Participated in settlement
discussions on technical issues with applicant and EPA Region 9. Case settled.

▪

Assisted environmental group in challenging DTSC Negative Declaration on a hazardous
waste treatment facility. Prepared technical comments on risk of upset, water, and health
risks. Writ of mandamus issued.
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▪

Assisted several neighborhood associations and cities impacted by quarries, asphalt plants,
and cement plants in Alameda, Shasta, Sonoma, and Mendocino counties in obtaining
mitigations for dust, air quality, public health, traffic, and noise impacts from facility
operations and proposed expansions.

▪

For over 100 industrial facilities, commercial/campus, and redevelopment projects,
developed the record in preparation for CEQA and NEPA lawsuits. Prepared technical
comments on hazardous materials, solid wastes, public utilities, noise, worker safety, air
quality, public health, water resources, water quality, traffic, and risk of upset sections of
EIRs, EISs, FONSIs, initial studies, and negative declarations. Assisted counsel in drafting
petitions and briefs and prepared declarations.

▪

For several large commercial development projects and airports, assisted applicant and
counsel prepare defensible CEQA documents, respond to comments, and identify and
evaluate "all feasible" mitigation to avoid CEQA challenges. This work included developing
mitigation programs to reduce traffic-related air quality impacts based on energy
conservation programs, solar, low-emission vehicles, alternative fuels, exhaust treatments,
and transportation management associations.

SITE INVESTIGATION/REMEDIATION/CLOSURE
▪

Technical manager and principal engineer for characterization, remediation, and closure of
waste management units at former Colorado oil shale plant. Constituents of concern
included BTEX, As, 1,1,1-TCA, and TPH. Completed groundwater monitoring programs,
site assessments, work plans, and closure plans for seven process water holding ponds, a
refinery sewer system, and processed shale disposal area. Managed design and construction
of groundwater treatment system and removal actions and obtained clean closure.

▪

Principal engineer for characterization, remediation, and closure of process water ponds at a
former lanthanide processing plant in Colorado. Designed and implemented groundwater
monitoring program and site assessments and prepared closure plan.

▪

Advised the city of Sacramento on redevelopment of two former railyards. Reviewed work
plans, site investigations, risk assessment, RAPS, RI/FSs, and CEQA documents.
Participated in the development of mitigation strategies to protect construction and utility
workers and the public during remediation, redevelopment, and use of the site, including
buffer zones, subslab venting, rail berm containment structure, and an environmental
oversight plan.

▪

Provided technical support for the investigation of a former sanitary landfill that was
redeveloped as single family homes. Reviewed and/or prepared portions of numerous
documents, including health risk assessments, preliminary endangerment assessments, site
investigation reports, work plans, and RI/FSs. Historical research to identify historic waste
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disposal practices to prepare a preliminary endangerment assessment. Acquired, reviewed,
and analyzed the files of 18 federal, state, and local agencies, three sets of construction field
notes, analyzed 21 aerial photographs and interviewed 14 individuals associated with
operation of former landfill. Assisted counsel in defending lawsuit brought by residents
alleging health impacts and diminution of property value due to residual contamination.
Prepared summary reports.
▪

Technical oversight of characterization and remediation of a nitrate plume at an explosives
manufacturing facility in Lincoln, CA. Provided interface between owners and consultants.
Reviewed site assessments, work plans, closure plans, and RI/FSs.

▪

Consultant to owner of large western molybdenum mine proposed for NPL listing.
Participated in negotiations to scope out consent order and develop scope of work.
Participated in studies to determine premining groundwater background to evaluate
applicability of water quality standards. Served on technical committees to develop
alternatives to mitigate impacts and close the facility, including resloping and grading,
various thickness and types of covers, and reclamation. This work included developing and
evaluating methods to control surface runoff and erosion, mitigate impacts of acid rock
drainage on surface and ground waters, and stabilize nine waste rock piles containing 328
million tons of pyrite-rich, mixed volcanic waste rock (andesites, rhyolite, tuff) Evaluated
stability of waste rock piles. Represented client in hearings and meetings with state and
federal oversight agencies.

REGULATORY (PARTIAL LIST)
▪

In May 2019, researched and wrote 25 pages of comments on the DEIR for the ExxonMobile
Interim Trucking for Santa Ynez Phased Restart Project on project description, baseline, and
mitigation.

▪

In April 2019, researched and wrote a 16 page letter critiquing the adequacy of the FEIR for
CalAm Desalination Project to support a Monterey County Combined Development Permit,
consisting of a Use Permit, an Administrative Permit, and Design Approval for the
Desalination Plant and Carmel Valley Pump Station.

▪

In April 2019, researched and wrote 22 pages of comments on DEIR for the Eco-Energy
Liquid Bulk Terminal at the Port of Stockton on emissions, air quality impact mitigation, and
health risk assessment.

▪

In March 2019, researched and wrote 43 pages of comments on DEIR for Contanda
Renewable Diesel Bulk Liquid Terminal at the Port of Stockton on operational emissions, air
quality impacts and mitigation and health risks.
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▪

In February 2019, researched and wrote 36 pages of comments on general cumulative
impacts, air quality, accidents, and valley fever for IS/MND for biogas cluster project in
Kings County.

▪

In January 2019, researched and wrote 30 pages of comments on air quality and valley fever
for IS/MND for energy storage facility in Kings County.

▪

In December 2018, researched and wrote 11 pages of comments on air quality for IS/MND
for biomass gasification facility in Madera County.

▪

In December 2018, researched and wrote 10 pages of responses to comments on IS/MND for
a wind energy project in Riverside County.

▪

In December 2018, researched and wrote 12 pages of responses to comments on IS/MND for
a large Safeway fueling station in Petaluma. The Planning Commission voted unanimously
to require an EIR.

▪

In November 2018, researched and wrote 30 pages of comments on IS/MND on wind energy
project in Riverside County on construction health risks, odor impacts, waste disposal,
transportation, construction emissions and mitigation and Valley Fever.

▪

In November 2018, researched and wrote 32 pages of comments on the DEIR for a solar
energy generation and storage project in San Bernardino County on hazards, health risks,
odor, construction emissions and mitigation, and Valley Fever.

▪

In September 2018, researched and wrote 36 pages of comments on the FEIR for the
Newland Sierra Project including on greenhouse gas emissions, construction emissions, and
cumulative impacts.

▪

In August 2018, researched and wrote 20 pages of comments on the health risk assessment in
the IS/MND for a large Safeway fueling station in Petaluma.

▪

In August 2018, researched and wrote responses to comments on DEIR for the Newland
Sierra Project, San Diego County on greenhouse gas emissions, construction emissions, odor,
and Valley Fever.

▪

In July/August 2018, researched and wrote 12 pages of comments on DEIR for proposed
Doheny Desal Project, on GHG, criteria pollutant, and TAC emissions and public health
impacts during construction and indirect emissions during operation.

▪

In June 2018, researched and wrote 12 pages of technical comments rebutting NDDH
responses to comments on Meridian Davis Refinery.

▪

In April 2018, researched and wrote 26 pages of comments on greenhouse gas emissions and
mitigation as proposed in the San Diego County Climate Action Plan.
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▪

In April 2018, researched and wrote 24 pages of comments on the FEIR for Monterey
County water supply project, including GHG mitigation, air quality impacts and mitigation,
and Valley Fever.

▪

In March-June 2018, researched and wrote 37 pages of comments on the IS/MND for the
2305 Mission College Boulevard Data Center, Santa Clara, California and responded to
responses to comments.

▪

In March 2018, researched and wrote 40 pages of comments on the IS/MND for the Diablo
Energy Storage Facility in Pittsburg, California.

▪

In March 2018, researched and wrote 19 pages of comments on Infill Checklist/Mitigated
Negative Declaration for the Legacy@Livermore Project on CalEEMod emission
calculations, including NOx and PM10 and construction health risk assessment, including
Valley Fever.

▪

In January 2018, researched and wrote 28 pages of comments on draft Permit to Construct
for the Davis Refinery Project, North Dakota, as a minor source of criteria pollutants and
HAPs.

▪

In December 2017, researched and wrote 19 pages of comments on DEIR for the Rialto
Bioenergy Facility, Rialto, California.

▪

In November and December 2017, researched and wrote 6 pages of comments on the
Ventura County Air Pollution Control District’s Preliminary Determination if Compliance
(PDOC) for Mission Rock Energy Center.

▪

In November 2017, researched and wrote 11 pages of comments on control technology
evaluation for the National Emission Standards for Hazardous Air Pollutants from the
Portland Cement Manufacturing Industry Residual Risk and Technology Review.

▪

In September and November 2017, prepared comments on revised Negative Declaration for
Delicato Winery in San Joaquin County, California.

▪

In October and November 2017, researched and wrote comments on North City Project Pure
Water San Diego Program DEIR/DEIS to reclaim wastewater for municipal use.

▪

In August 2017, reviewed DEIR on a new residential community in eastern San Diego
County (Newland Sierra) and research and wrote 60 pages of comments on air quality,
greenhouse gas emissions and health impacts, including Valley Fever.

▪

In August 2017, reviewed responses to comments on Part 70 operating permit for IGP
Methanol’s Gulf Coast Methanol Complex, near Myrtle Grove, Louisiana, and researched
and wrote comments on metallic HAP issues.

▪

In July 2017, reviewed the FEIS for an expansion of the Port of Gulfport and researched and
wrote 10 pages of comments on air quality and public health.
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▪

In June 2017, reviewed and prepared technical report on an Application for a synthetic minor
source construction permit for a new Refinery in North Dakota.

▪

In June 2017, reviewed responses to NPCA and other comments on the BP Cherry Point
Refinery modifications and assisted counsel in evaluating issues to appeal, including GHG
BACT, coker heater SCR cost effectiveness analysis, and SO2 BACT.

▪

In June 2017, reviewed Part 70 Operating Permit Renewal/Modification for the Noranda
Alumina LC/Gramercy Holdings I, LLC alumina processing plant, St. James, Louisiana, and
prepared comments on HAP emissions from bauxite feedstock.

▪

In May and June 2017, reviewed FEIR on Tesoro Integration Project and prepared responses
to comments on the DEIR.

▪

In May 2017, prepared comments on tank VOC and HAP emissions from Tesoro Integration
Project, based on real time monitoring at the Tesoro and other refineries in the SCAQMD.

▪

In April 2017, prepared comments on Negative Declaration for Delicato Winery in San
Joaquin County, California.

▪

In March 2017, reviewed Negative Declaration for Ellmore geothermal facility in Imperial
County, California and prepared summary of issues.

▪

In March 2017, prepared response to Phillips 66 Company’s Appeal of the San Luis Obispo
County Planning Commission’s Decision Denying the Rail Spur Extension Project Proposed
for the Santa Maria Refinery.

▪

In February 2017, researched and wrote comments on Kalama draft Title V permit for 10,000
MT/day methanol production and marine export facility in Kalama, Washington.

▪

In January 2017, researched and wrote 51 pages of comments on proposed Title V and PSD
permits for the St. James Methanol Plant, St. James Louisiana, on BACT and enforceability
of permit conditions.

▪

In December 2016, researched and wrote comments on draft Title V Permit for Yuhuang
Chemical Inc. Methanol Plant, St. James, Louisiana, responding to EPA Order addressing
enforceability issues.

▪

In November 2016, researched and wrote comments on Initial Study/Mitigated Negative
Declaration for the AES Battery Energy Storage Facility, Long Beach, CA.

▪

In November 2016, researched and wrote comments on Campo Verde Battery Energy
Storage System Draft Environmental Impact Report.

▪

In October 2016, researched and wrote comments on Title V Permit for NuStar Terminal
Operations Partnership L.P, Stockton, CA.

▪

In October 2016, prepared expert report, Technical Assessment of Achieving the 40 CFR
Part 423 Zero Discharge Standard for Bottom Ash Transport Water at the Belle River Power
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Plant, East China, Michigan. Reported resulted in a 2 year reduction in compliance date for
elimination of bottom ash transport water. 1/30/17 DEQ Letter.
▪

In September 2016, researched and wrote comments on Proposed Title V Permit and
Environmental Assessment Statement, Yuhuang Chemical Inc. Methanol Plant, St. James,
Louisiana.

▪

In September 2016, researched and wrote response to “Further Rebuttal in Support of Appeal
of Planning Commission Resolution No. 16-1, Denying Use Permit Application 12PLN00063 and Declining to Certify Final Environmental Impact Report for the Valero Benicia
Crude-by-Rail Project.

▪

In August 2016, reviewed and prepared comments on manuscript: Hutton et al., Freshwater
Flows to the San Francisco Bay-Delta Estuary over Nine Decades: Trends Evaluation.

▪

In August/September 2016, researched and wrote comments on Mitigated Negative
Declaration for the Chevron Long Wharf Maintenance and Efficiency Project.

▪

In July 2016, researched and wrote comments on the Ventura County APCD Preliminary
Determination of Compliance and the California Energy Commission Revised Preliminary
Staff Assessment for the Puente Power Project.

▪

In June 2016, researched and wrote comments on an Ordinance (1) Amending the Oakland
Municipal Code to Prohibit the Storage and Handling of Coal and Coke at Bulk Material
Facilities or Terminals Throughout the City of Oakland and (2) Adopting CEQA Exemption
Findings and supporting technical reports. Council approved Ordinance on an 8 to 0 vote on
June 27, 2016.

▪

In May 2016, researched and wrote comments on Draft Title V Permit and Draft
Environmental Impact Report for the Tesoro Los Angeles Refinery Integration and
Compliance Project.

▪

In March 2016, researched and wrote comments on Valero’s Appeal of Planning
Commission’s Denial of Valero Crude-by-Rail Project.

▪

In February 2016, researched and wrote comments on Final Environmental Impact Report,
Santa Maria Rail Spur Project.

▪

In February 2016, researched and wrote comments on Final Environmental Impact Report,
Valero Benicia Crude by Rail Project.

▪

In January 2016, researched and wrote comments on Draft Programmatic Environmental
Impact Report for the Southern California Association of Government’s (SCAG) 2016-2040
Regional Transportation Plan/Sustainable Communities Strategy.
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▪

In November 2015, researched and wrote comments on Final Environmental Impact Report
for Revisions to the Kern County Zoning Ordinance – 2015(C) (Focused on Oil and Gas
Local Permitting), November 2015.

▪

In October 2015, researched and wrote comments on Revised Draft Environmental Report,
Valero Benicia Crude by Rail Project.

▪

In September 2015, prepared report, “Environmental, Health and Safety Impacts of the
Proposed Oakland Bulk and Oversized Terminal, and presented oral testimony on September
21, 2015 before Oakland City Council on behalf of the Sierra Club.

▪

In September 2015, researched and wrote comments on revisions to two chapters of EPA’s
Air Pollution Control Cost Manual: Docket ID No. EPA-HQ-OAR-2015-0341.

▪

In June 2015, researched and wrote comments on DEIR for the CalAm Monterey Peninsula
Water Supply Project.

▪

In April 2015, researched and wrote comments on proposed Title V Operating Permit
Revision and Prevention of Significant Deterioration Permit for Arizona Public Service’s
Ocotillo Power Plant Modernization Project (5 GE LMS100 105-MW simple cycle turbines
operated as peakers), in Tempe, Arizona; Final permit appealed to EAB.

▪

In March 2015, researched and wrote “Comments on Proposed Title V Air Permit, Yuhuang
Chemical Inc. Methanol Plant, St. James, Louisiana”. Client filed petition objecting to the
permit. EPA granted majority of issues. In the Matter of Yuhuang Chemical Inc. Methanol
Plant, St. James Parish, Louisiana, Permit No. 2560-00295-V0, Issued by the Louisiana
Department of Environmental Quality, Petition No. VI-2015-03, Order Responding to the
Petitioners’ Request for Objection to the Issuance of a Title V Operating Permit, September
1, 2016.

▪

In February 2015, prepared compilation of BACT cost effectiveness values in support of
comments on draft PSD Permit for Bonanza Power Project.

▪

In January 2015, prepared cost effectiveness analysis for SCR for a 500-MW coal fire power
plant, to address unpermitted upgrades in 2000.

▪

In January 2015, researched and wrote comments on Revised Final Environmental Impact
Report for the Phillips 66 Propane Recovery Project. Communities for a Better Environment
et al. v. Contra Costa County et al. Contra Costa County (Superior Court, Contra Costa
County, Case No. MSN15-0301, December 1, 2016).

▪

In December 2014, researched and wrote “Report on Bakersfield Crude Terminal Permits to
Operate.” In response, the U.S. EPA cited the Terminal for 10 violations of the Clean Air
Act. The Fifth Appellate District Court upheld the finding in this report in CBE et al v. San
Joaquin Valley Unified Air Pollution Control District and Bakersfield Crude Terminal LLC
et al, Super. Ct. No. 284013, June 23, 2017.
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▪

In December 2014, researched and wrote comments on Revised Draft Environmental Impact
Report for the Phillips 66 Propane Recovery Project.

▪

In November 2014, researched and wrote comments on Revised Draft Environmental Impact
Report for Phillips 66 Rail Spur Extension Project and Crude Unloading Project, Santa
Maria, CA to allow the import of tar sands crudes.

▪

In November 2014, researched and wrote comments on Draft Environmental Impact Report
for Phillips 66 Ultra Low Sulfur Diesel Project, responding to the California Supreme Court
Decision, Communities for a Better Environment v. South Coast Air Quality Management
Dist. (2010) 48 Cal.4th 310.

▪

In November 2014, researched and wrote comments on Draft Environmental Impact Report
for the Tesoro Avon Marine Oil Terminal Lease Consideration.

▪

In October 2014, prepared: “Report on Hydrogen Cyanide Emissions from Fluid Catalytic
Cracking Units”, pursuant to the Petroleum Refinery Sector Risk and Technology Review
and New Source Performance Standards, 79 FR 36880.

▪

In October 2014, researched and wrote technical comments on Final Environmental Impact
Reports for Alon Bakersfield Crude Flexibility Project to build a rail terminal to allow the
import/export of tar sands and Bakken crude oils and to upgrade an existing refinery to allow
it to process a wide range of crudes.

▪

In October 2014, researched and wrote technical comments on the Title V Permit Renewal
and three De Minimus Significant Revisions for the Tesoro Logistics Marine Terminal in the
SCAQMD.

▪

In September 2014, researched and wrote technical comments on the Draft Environmental
Impact Report for the Valero Crude by Rail Project.

▪

In August 2014, for EPA Region 6, prepared technical report on costing methods for
upgrades to existing scrubbers at coal-fired power plants.

▪

In July 2014, researched and wrote technical comments on Draft Final Environmental Impact
Reports for Alon Bakersfield Crude Flexibility Project to build a rail terminal to allow the
import/export of tar sands and Bakken crude oils and to upgrade an existing refinery to allow
it to process a wide range of crudes.

▪

In June 2014, researched and wrote technical report on Initial Study and Draft Negative
Declaration for the Tesoro Logistics Storage Tank Replacement and Modification Project.

▪

In May 2014, researched and wrote technical comments on Intent to Approve a new refinery
and petroleum transloading operation in Utah.

▪

In March and April 2014, prepared declarations on air permits issued for two crude-by-rail
terminals in California, modified to switch from importing ethanol to importing Bakken
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crude oils by rail and transferring to tanker cars. Permits were issued without undergoing
CEQA review. One permit was upheld by the San Francisco Superior Court as statute of
limitations had run. The Sacramento Air Quality Management District withdrew the second
one due to failure to require BACT and conduct CEQA review.
▪

In March 2014, researched and wrote technical report on Negative Declaration for a
proposed modification of the air permit for a bulk petroleum and storage terminal to the
allow the import of tar sands and Bakken crude oil by rail and its export by barge, under the
New York State Environmental Quality Review Act (SEQRA).

▪

In February 2014, researched and wrote technical report on proposed modification of air
permit for midwest refinery upgrade/expansion to process tar sands crudes.

▪

In January 2014, prepared cost estimates to capture, transport, and use CO2 in enhanced oil
recovery, from the Freeport LNG project based on both Selexol and Amine systems.

▪

In January 2014, researched and wrote technical report on Draft Environmental Impact
Report for Phillips 66 Rail Spur Extension Project, Santa Maria, CA. Comments addressed
project description (piecemealing, crude slate), risk of upset analyses, mitigation measures,
alternative analyses and cumulative impacts.

▪

In November 2013, researched and wrote technical report on the Phillips 66 Propane
Recovery Project, Rodeo, CA. Comments addressed project description (piecemealing,
crude slate) and air quality impacts.

▪

In September 2013, researched and wrote technical report on the Draft Authority to
Construct Permit for the Casa Diablo IV Geothermal Development Project Environmental
Impact Report and Declaration in Support of Appeal and Petition for Stay, U.S. Department
of the Interior, Board of Land Appeals, Appeal of Decision Record for the Casa Diablo IV
Geothermal Development Project.

▪

In September 2013, researched and wrote technical report on Effluent Limitation Guidelines
for Best Available Technology Economically Available (BAT) for Bottom Ash Transport
Waters from Coal-Fired Power Plants in the Steam Electric Power Generating Point Source
Category.

▪

In July 2013, researched and wrote technical report on Initial Study/Mitigated Negative
Declaration for the Valero Crude by Rail Project, Benicia, California, Use Permit
Application 12PLN-00063.

▪

In July 2013, researched and wrote technical report on fugitive particulate matter emissions
from coal train staging at the proposed Coyote Island Terminal, Oregon, for draft Permit No.
25-0015-ST-01.

▪

In July 2013, researched and wrote technical comments on air quality impacts of the Finger
Lakes LPG Storage Facility as reported in various Environmental Impact Statements.
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▪

In July 2013, researched and wrote technical comments on proposed Greenhouse Gas PSD
Permit for the Celanese Clear Lake Plant, including cost analysis of CO2 capture, transport,
and sequestration.

▪

In June/July 2013, researched and wrote technical comments on proposed Draft PSD
Preconstruction Permit for Greenhouse Gas Emission for the ExxonMobil Chemical
Company Baytown Olefins Plant, including cost analysis of CO2 capture, transport, and
sequestration.

▪

In June 2013, researched and wrote technical report on a Mitigated Negative Declaration for
a new rail terminal at the Valero Benicia Refinery to import increased amounts of "North
American" crudes. Comments addressed air quality impacts of refining increased amounts of
tar sands crudes.

▪

In June 2013, researched and wrote technical report on Draft Environmental Impact Report
for the California Ethanol and Power Imperial Valley 1 Project.

▪

In May 2013, researched and wrote comments on draft PSD permit for major expansion of
midwest refinery to process 100% tar sands crudes, including a complex netting analysis
involving debottlenecking, piecemealing, and BACT analyses.

▪

In April 2013, researched and wrote technical report on the Draft Supplemental
Environmental Impact Statement (DSEIS) for the Keystone XL Pipeline on air quality
impacts from refining increased amount of tar sands crudes at Refineries in PADD 3.

▪

In October 2012, researched and wrote technical report on the Environmental Review for the
Coyote Island Terminal Dock at the Port of Morrow on fugitive particulate matter emissions.

▪

In October 2012-October 2014, review and evaluate Flint Hills West Application for an
expansion/modification for increased (Texas, Eagle Ford Shale) crude processing and related
modification, including netting and BACT analysis. Assist in settlement discussions.

▪

In February 2012, researched and wrote comments on BART analysis in PA Regional Haze
SIP, 77 FR 3984 (Jan. 26, 2012). On Sept. 29, 2015, a federal appeals court overturned the
U.S. EPA’s approval of this plan, based in part on my comments, concluding “..we will
vacate the 2014 Final Rule to the extent it approved Pennsylvania’s source-specific BART
analysis and remand to the EPA for further proceedings consistent with this Opinion.” Nat’l
Parks Conservation Assoc. v. EPA, 3d Cir., No. 14-3147, 9/19/15.

▪

Prepared cost analyses and comments on New York’s proposed BART determinations for
NOx, SO2, and PM and EPA’s proposed approval of BART determinations for Danskammer
Generating Station under New York Regional Haze State Implementation Plan and Federal
Implementation Plan, 77 FR 51915 (August 28, 2012).
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▪

Prepared cost analyses and comments on NOx BART determinations for Regional Haze
State Implementation Plan for State of Nevada, 77 FR 23191 (April 18, 2012) and 77 FR
25660 (May 1, 2012).

▪

Prepared analyses of and comments on New Source Performance Standards for Greenhouse
Gas Emissions for New Stationary Sources: Electric Utility Generating Units, 77 FR 22392
(April 13, 2012).

▪

Researched and wrote comments on CASPR-BART emission equivalency and NOx and PM
BART determinations in EPA proposed approval of State Implementation Plan for
Pennsylvania Regional Haze Implementation Plan, 77 FR 3984 (January 26, 2012).

▪

Researched and wrote comments and statistical analyses on hazardous air pollutants (HAPs)
emission controls, monitoring, compliance methods, and the use of surrogates for acid gases,
organic HAPs, and metallic HAPs for proposed National Emission Standards for Hazardous
Air Pollutants from Coal- and Oil-Fired Electric Utility Steam Generating Units, 76 FR
24976 (May 3, 2011).

▪

Prepared cost analyses and comments on NOx BART determinations and emission
reductions for proposed Federal Implementation Plan for Four Corners Power Plant, 75 FR
64221 (October 19, 2010).

▪

Prepared cost analyses and comments on NOx BART determinations for Colstrip Units 1- 4
for Montana State Implementation Plan and Regional Haze Federal Implementation Plan, 77
FR 23988 (April 20, 2010).

▪

For EPA Region 8, prepared report: Revised BART Cost Effectiveness Analysis for Tail-End
Selective Catalytic Reduction at the Basin Electric Power Cooperative Leland Olds Station
Unit 2 Final Report, March 2011, in support of 76 FR 58570 (Sept. 21, 2011).

▪

For EPA Region 6, prepared report: Revised BART Cost-Effectiveness Analysis for
Selective Catalytic Reduction at the Public Service Company of New Mexico San Juan
Generating Station, November 2010, in support of 76 FR 52388 (Aug. 22, 2011).

▪

For EPA Region 6, prepared report: Revised BART Cost-Effectiveness Analysis for Flue Gas
Desulfurization at Coal-Fired Electric Generating Units in Oklahoma: Sooner Units 1 & 2,
Muskogee Units 4 & 5, Northeastern Units 3 &4, October 2010, in support of 76 FR 16168
(March 26, 2011). My work was upheld in: State of Oklahoma v. EPA, App. Case 12-9526
(10th Cri. July 19, 2013).

▪

Identified errors in N2O emission factors in the Mandatory Greenhouse Gas Reporting Rule,
40 CFR 98, and prepared technical analysis to support Petition for Rulemaking to Correct
Emissions Factors in the Mandatory Greenhouse Gas Reporting Rule, filed with EPA on
10/28/10.
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▪

Assisted interested parties develop input for and prepare comments on the Information
Collection Request for Petroleum Refinery Sector NSPS and NESHAP Residual Risk and
Technology Review, 75 FR 60107 (9/29/10).

▪

Technical reviewer of EPA's "Emission Estimation Protocol for Petroleum Refineries,"
posted for public comments on CHIEF on 12/23/09, prepared in response to the City of
Houston's petition under the Data Quality Act (March 2010).

▪

Researched and wrote comments on SCR cost effectiveness for EPA's Advanced Notice of
Proposed Rulemaking, Assessment of Anticipated Visibility Improvements at Surrounding
Class I Areas and Cost Effectiveness of Best Available Retrofit Technology for Four Corners
Power Plant and Navajo Generating Station, 74 FR 44313 (August 28, 2009).

▪

Researched and wrote comments on Proposed Rule for Standards of Performance for Coal
Preparation and Processing Plants, 74 FR 25304 (May 27, 2009).

▪

Prepared comments on draft PSD permit for major expansion of midwest refinery to process
up to 100% tar sands crudes. Participated in development of monitoring and controls to
mitigate impacts and in negotiating a Consent Decree to settle claims in 2008.

▪

Reviewed and assisted interested parties prepare comments on proposed Kentucky air toxic
regulations at 401 KAR 64:005, 64:010, 64:020, and 64:030 (June 2007).

▪

Prepared comments on proposed Standards of Performance for Electric Utility Steam
Generating Units and Small Industrial-Commercial-Industrial Steam Generating Units, 70
FR 9706 (February 28, 2005).

▪

Prepared comments on Louisville Air Pollution Control District proposed Strategic Toxic Air
Reduction regulations.

▪

Prepared comments and analysis of BAAQMD Regulation, Rule 11, Flare Monitoring at
Petroleum Refineries.

▪

Prepared comments on Proposed National Emission Standards for Hazardous Air Pollutants;
and, in the Alternative, Proposed Standards of Performance for New and Existing Stationary
Sources: Electricity Utility Steam Generating Units (MACT standards for coal-fired power
plants).

▪

Prepared Authority to Construct Permit for remediation of a large petroleum-contaminated
site on the California Central Coast. Negotiated conditions with agencies and secured
permits.

▪

Prepared Authority to Construct Permit for remediation of a former oil field on the California
Central Coast. Participated in negotiations with agencies and secured permits.
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▪

Prepared and/or reviewed hundreds of environmental permits, including NPDES, UIC,
Stormwater, Authority to Construct, Prevention of Significant Deterioration, Nonattainment
New Source Review, Title V, and RCRA, among others.

▪

Participated in the development of the CARB document, Guidance for Power Plant Siting
and Best Available Control Technology, including attending public workshops and filing
technical comments.

▪

Performed data analyses in support of adoption of emergency power restoration standards by
the California Public Utilities Commission for “major” power outages, where major is an
outage that simultaneously affects 10% of the customer base.

▪

Drafted portions of the Good Neighbor Ordinance to grant Contra Costa County greater
authority over safety of local industry, particularly chemical plants and refineries.

▪

Participated in drafting BAAQMD Regulation 8, Rule 28, Pressure Relief Devices,
including participation in public workshops, review of staff reports, draft rules and other
technical materials, preparation of technical comments on staff proposals, research on
availability and costs of methods to control PRV releases, and negotiations with staff.

▪

Participated in amending BAAQMD Regulation 8, Rule 18, Valves and Connectors,
including participation in public workshops, review of staff reports, proposed rules and other
supporting technical material, preparation of technical comments on staff proposals, research
on availability and cost of low-leak technology, and negotiations with staff.

▪

Participated in amending BAAQMD Regulation 8, Rule 25, Pumps and Compressors,
including participation in public workshops, review of staff reports, proposed rules, and other
supporting technical material, preparation of technical comments on staff proposals, research
on availability and costs of low-leak and seal-less technology, and negotiations with staff.

▪

Participated in amending BAAQMD Regulation 8, Rule 5, Storage of Organic Liquids,
including participation in public workshops, review of staff reports, proposed rules, and other
supporting technical material, preparation of technical comments on staff proposals, research
on availability and costs of controlling tank emissions, and presentation of testimony before
the Board.

▪

Participated in amending BAAQMD Regulation 8, Rule 18, Valves and Connectors at
Petroleum Refinery Complexes, including participation in public workshops, review of staff
reports, proposed rules and other supporting technical material, preparation of technical
comments on staff proposals, research on availability and costs of low-leak technology, and
presentation of testimony before the Board.

▪

Participated in amending BAAQMD Regulation 8, Rule 22, Valves and Flanges at Chemical
Plants, etc, including participation in public workshops, review of staff reports, proposed
rules, and other supporting technical material, preparation of technical comments on staff
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proposals, research on availability and costs of low-leak technology, and presentation of
testimony before the Board.
▪

Participated in amending BAAQMD Regulation 8, Rule 25, Pump and Compressor Seals,
including participation in public workshops, review of staff reports, proposed rules, and other
supporting technical material, preparation of technical comments on staff proposals, research
on availability of low-leak technology, and presentation of testimony before the Board.

▪

Participated in the development of the BAAQMD Regulation 2, Rule 5, Toxics, including
participation in public workshops, review of staff proposals, and preparation of technical
comments.

▪

Participated in the development of SCAQMD Rule 1402, Control of Toxic Air Contaminants
from Existing Sources, and proposed amendments to Rule 1401, New Source Review of
Toxic Air Contaminants, in 1993, including review of staff proposals and preparation of
technical comments on same.

▪

Participated in the development of the Sunnyvale Ordinance to Regulate the Storage, Use
and Handling of Toxic Gas, which was designed to provide engineering controls for gases
that are not otherwise regulated by the Uniform Fire Code.

▪

Participated in the drafting of the Statewide Water Quality Control Plans for Inland Surface
Waters and Enclosed Bays and Estuaries, including participation in workshops, review of
draft plans, preparation of technical comments on draft plans, and presentation of testimony
before the SWRCB.

▪

Participated in developing Se permit effluent limitations for the five Bay Area refineries,
including review of staff proposals, statistical analyses of Se effluent data, review of
literature on aquatic toxicity of Se, preparation of technical comments on several staff
proposals, and presentation of testimony before the Bay Area RWQCB.

▪

Represented the California Department of Water Resources in the 1991 Bay-Delta Hearings
before the State Water Resources Control Board, presenting sworn expert testimony with
cross examination and rebuttal on a striped bass model developed by the California
Department of Fish and Game.

▪

Represented the State Water Contractors in the 1987 Bay-Delta Hearings before the State
Water Resources Control Board, presenting sworn expert testimony with cross examination
and rebuttal on natural flows, historical salinity trends in San Francisco Bay, Delta outflow,
and hydrodynamics of the South Bay.

▪

Represented interveners in the licensing of over 20 natural-gas-fired power plants and one
coal gasification plant at the California Energy Commission and elsewhere. Reviewed and
prepared technical comments on applications for certification, preliminary staff assessments,
final staff assessments, preliminary determinations of compliance, final determinations of
compliance, and prevention of significant deterioration permits in the areas of air quality,
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water supply, water quality, biology, public health, worker safety, transportation, site
contamination, cooling systems, and hazardous materials. Presented written and oral
testimony in evidentiary hearings with cross examination and rebuttal. Participated in
technical workshops.
▪

Represented several parties in the proposed merger of San Diego Gas & Electric and
Southern California Edison. Prepared independent technical analyses on health risks, air
quality, and water quality. Presented written and oral testimony before the Public Utilities
Commission administrative law judge with cross examination and rebuttal.

▪

Represented a PRP in negotiations with local health and other agencies to establish impact of
subsurface contamination on overlying residential properties. Reviewed health studies
prepared by agency consultants and worked with agencies and their consultants to evaluate
health risks.

WATER QUALITY/RESOURCES
▪

Directed and participated in research on environmental impacts of energy development in the
Colorado River Basin, including contamination of surface and subsurface waters and
modeling of flow and chemical transport through fractured aquifers.

▪

Played a major role in Northern California water resource planning studies since the early
1970s. Prepared portions of the Basin Plans for the Sacramento, San Joaquin, and Delta
basins including sections on water supply, water quality, beneficial uses, waste load
allocation, and agricultural drainage. Developed water quality models for the Sacramento
and San Joaquin Rivers.

▪

Conducted hundreds of studies over the past 40 years on Delta water supplies and the
impacts of exports from the Delta on water quality and biological resources of the Central
Valley, Sacramento-San Joaquin Delta, and San Francisco Bay. Typical examples include:
1. Evaluate historical trends in salinity, temperature, and flow in San Francisco Bay
and upstream rivers to determine impacts of water exports on the estuary;
2. Evaluate the role of exports and natural factors on the food web by exploring the
relationship between salinity and primary productivity in San Francisco Bay,
upstream rivers, and ocean;
3. Evaluate the effects of exports, other in-Delta, and upstream factors on the
abundance of salmon and striped bass;
4. Review and critique agency fishery models that link water exports with the
abundance of striped bass and salmon;
5. Develop a model based on GLMs to estimate the relative impact of exports,
water facility operating variables, tidal phase, salinity, temperature, and other
variables on the survival of salmon smolts as they migrate through the Delta;
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6. Reconstruct the natural hydrology of the Central Valley using water balances,
vegetation mapping, reservoir operation models to simulate flood basins,
precipitation records, tree ring research, and historical research;
7. Evaluate the relationship between biological indicators of estuary health and
down-estuary position of a salinity surrogate (X2);
8. Use real-time fisheries monitoring data to quantify impact of exports on fish
migration;
9. Refine/develop statistical theory of autocorrelation and use to assess strength of
relationships between biological and flow variables;
10. Collect, compile, and analyze water quality and toxicity data for surface waters in
the Central Valley to assess the role of water quality in fishery declines;
11. Assess mitigation measures, including habitat restoration and changes in water
project operation, to minimize fishery impacts;
12. Evaluate the impact of unscreened agricultural water diversions on abundance of
larval fish;
13. Prepare and present testimony on the impacts of water resources development on
Bay hydrodynamics, salinity, and temperature in water rights hearings;
14. Evaluate the impact of boat wakes on shallow water habitat, including
interpretation of historical aerial photographs;
15. Evaluate the hydrodynamic and water quality impacts of converting Delta islands
into reservoirs;
16. Use a hydrodynamic model to simulate the distribution of larval fish in a tidally
influenced estuary;
17. Identify and evaluate non-export factors that may have contributed to fishery
declines, including predation, shifts in oceanic conditions, aquatic toxicity from
pesticides and mining wastes, salinity intrusion from channel dredging, loss of
riparian and marsh habitat, sedimentation from upstream land alternations, and
changes in dissolved oxygen, flow, and temperature below dams.

▪

Developed, directed, and participated in a broad-based research program on environmental
issues and control technology for energy industries including petroleum, oil shale, coal
mining, and coal slurry transport. Research included evaluation of air and water pollution,
development of novel, low-cost technology to treat and dispose of wastes, and development
and application of geohydrologic models to evaluate subsurface contamination from in-situ
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retorting. The program consisted of government and industry contracts and employed 45
technical and administrative personnel.
▪

Coordinated an industry task force established to investigate the occurrence, causes, and
solutions for corrosion/erosion and mechanical/engineering failures in the waterside systems
(e.g., condensers, steam generation equipment) of power plants. Corrosion/erosion failures
caused by water and steam contamination that were investigated included waterside
corrosion caused by poor microbiological treatment of cooling water, steam-side corrosion
caused by ammonia-oxygen attack of copper alloys, stress-corrosion cracking of copper
alloys in the air cooling sections of condensers, tube sheet leaks, oxygen in-leakage through
condensers, volatilization of silica in boilers and carry over and deposition on turbine blades,
and iron corrosion on boiler tube walls. Mechanical/engineering failures investigated
included: steam impingement attack on the steam side of condenser tubes, tube-to-tube-sheet
joint leakage, flow-induced vibration, structural design problems, and mechanical failures
due to stresses induced by shutdown, startup and cycling duty, among others. Worked with
electric utility plant owners/operators, condenser and boiler vendors, and architect/engineers
to collect data to document the occurrence of and causes for these problems, prepared reports
summarizing the investigations, and presented the results and participated on a committee of
industry experts tasked with identifying solutions to prevent condenser failures.

▪

Evaluated the cost effectiveness and technical feasibility of using dry cooling and parallel
dry-wet cooling to reduce water demands of several large natural-gas fired power plants in
California and Arizona.

▪

Designed and prepared cost estimates for several dry cooling systems (e.g., fin fan heat
exchangers) used in chemical plants and refineries.

▪

Designed, evaluated, and costed several zero liquid discharge systems for power plants.

▪

Evaluated the impact of agricultural and mining practices on surface water quality of Central
Valley steams. Represented municipal water agencies on several federal and state advisory
committees tasked with gathering and assessing relevant technical information, developing
work plans, and providing oversight of technical work to investigate toxicity issues in the
watershed.

AIR QUALITY/PUBLIC HEALTH
▪

Prepared or reviewed the air quality and public health sections of hundreds of EIRs and EISs
on a wide range of industrial, commercial and residential projects.

▪

Prepared or reviewed hundreds of NSR and PSD permits for a wide range of industrial
facilities.

▪

Designed, implemented, and directed a 2-year-long community air quality monitoring
program to assure that residents downwind of a petroleum-contaminated site were not
impacted during remediation of petroleum-contaminated soils. The program included real-
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time monitoring of particulates, diesel exhaust, and BTEX and time integrated monitoring
for over 100 chemicals.
▪

Designed, implemented, and directed a 5-year long source, industrial hygiene, and ambient
monitoring program to characterize air emissions, employee exposure, and downwind
environmental impacts of a first-generation shale oil plant. The program included stack
monitoring of heaters, boilers, incinerators, sulfur recovery units, rock crushers, API
separator vents, and wastewater pond fugitives for arsenic, cadmium, chlorine, chromium,
mercury, 15 organic indicators (e.g., quinoline, pyrrole, benzo(a)pyrene, thiophene, benzene),
sulfur gases, hydrogen cyanide, and ammonia. In many cases, new methods had to be
developed or existing methods modified to accommodate the complex matrices of shale plant
gases.

▪

Conducted investigations on the impact of diesel exhaust from truck traffic from a wide
range of facilities including mines, large retail centers, light industrial uses, and sports
facilities. Conducted traffic surveys, continuously monitored diesel exhaust using an
aethalometer, and prepared health risk assessments using resulting data.

▪

Conducted indoor air quality investigations to assess exposure to natural gas leaks,
pesticides, molds and fungi, soil gas from subsurface contamination, and outgasing of
carpets, drapes, furniture and construction materials. Prepared health risk assessments using
collected data.

▪

Prepared health risk assessments, emission inventories, air quality analyses, and assisted in
the permitting of over 70 1 to 2 MW emergency diesel generators.

▪

Prepare over 100 health risk assessments, endangerment assessments, and other health-based
studies for a wide range of industrial facilities.

▪

Developed methods to monitor trace elements in gas streams, including a continuous realtime monitor based on the Zeeman atomic absorption spectrometer, to continuously measure
mercury and other elements.

▪

Performed nuisance investigations (odor, noise, dust, smoke, indoor air quality, soil
contamination) for businesses, industrial facilities, and residences located proximate to and
downwind of pollution sources.

PUBLICATIONS AND PRESENTATIONS (Partial List - Representative Publications)
J.P. Fox, P.H. Hutton, D.J. Howes, A.J. Draper, and L. Sears, Reconstructing the Natural
Hydrology of the San Francisco Bay-Delta Watershed, Hydrology and Earth System Sciences,
Special Issue: Predictions under Change: Water, Earth, and Biota in the Anthropocene, v. 19,
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PRESS RELEASE
For Immediate Release
May 15, 2019
CAL FIRE PRESS RELEASE ON CAMP FIRE

This afternoon Cal Fire issued a press release announcing it forwarded an investigative report
into the origin and cause of the Camp Fire to the Butte County District Attorney. The Butte
County District Attorney and the Office of the Attorney General of California have been actively
involved with Cal Fire in the investigation of the Camp Fire since November, 2018. The act by
Cal Fire of forwarding its report is strictly symbolic. The fact the Camp Fire was started by a
malfunction of equipment on a Pacific Gas and Electric Company transmission line has been
known for months by investigators and had been, essentially, admitted by Pacific Gas and
Electric in an early December 2018 report to the California Public Utility Commission.
The investigation into how and why the PG&E transmission line equipment failed is ongoing in
an effort to determine if PG&E or any of its personnel have any criminal liability. There will be
no further comments on the status of the investigation which is expected to last from weeks to
months. The Cal Fire report, like all reports in an ongoing criminal investigation, is confidential
and not releasable until a final decision is made on whether there will be a filed criminal case.

25 County Center Drive $ Suite 245 $ Oroville, California 95965-3370
Tel: (530) 538-7411 $ Fax: (530) 538-7071 $ www.buttecounty.net/da
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Abstract

Transmission Lines in Wildland Landscapes:
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Landscape assessments and visual impact analyses conducted for federal agency policy and planning
purposes are performed by visual resource experts. Little input is gathered from members of the public,
in whose interest these policies and planning measures are developed. While research has explored
public perception of transmission lines in urban settings, such as the International Electric Transmission
Perception Project conducted in the mid‐1990s, little is known about how casual observers perceive
transmission lines on wildland and rural landscapes. Working with rural and wildland landscapes, my
work gauges impacts to the visual experience from high‐voltage transmission lines. I ask how the
number of transmission lines, their distance from the viewer, the design of the towers themselves, or
other structures in the landscape influence the visual experience.
To assess these questions, I developed and conducted a web‐based survey to evaluate participant
response to, and preference for, photographs depicting a series of rural and wildland landscape images,
most of which contained high‐voltage transmission lines. Survey questions were formatted for both
closed‐ended (Likert scales) and open‐ended written responses. Survey responses from two hundred
thirty participants were recorded. Data were collected using the Google Docs application and analyzed
using Microsoft Excel for the quantitative data and Atlas.ti for the qualitative data. For the latter,
recurring words and phrases were used to gauge how participants perceive high‐voltage transmission
lines in wildland and rural landscapes. For at‐a‐glance ease of understanding, data were analyzed and
organized using a combination of traditional graphics as well as colored gradient scales. Results
indicated that most casual observers do find high‐voltage transmission lines in rural and wildland
landscapes disruptive and would prefer not to see transmission lines in these settings.
Though this work is not intended or expected to provide a definitive response to the question of visual
perception of transmission lines among casual observers, trends identified can assist transmission line
designers and federal land management agencies in the siting and mitigation processes.
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Chapter 1 : Introduction
Overview
In this chapter, I discuss my purpose for this thesis including my research questions, as well as provide
an introduction to the literature on high‐voltage transmission lines on federal lands in the United States.
This chapter is organized into six sections. First, I describe my own personal interest in the subject and
present my statement of purpose and outline my research questions. Second, I describe visual
assessment research, next I describe electrical transmission infrastructure, fourth I provide an overview
of federal lands, agencies and their regulation of aesthetics, followed by rural and wildland landscape
types, and lastly a discussion of casual observers—who they are and their role in visual impact
assessment.
As explained by Sherry Roche, the Visual Resource Program Lead of the Bureau of Land Management
Wyoming State Office, “No longer are we dealing with an oil and gas well which can be painted,
relocated and even [designed with a] low profile. Now we are faced with solar and wind development
which are much larger and have potentially greater impacts to the visual resource and landscape quality.
[In addition,] the public is becoming better informed on scenery and visual resources on public lands.
They value…the wide open spaces with little to no significant cultural modifications and want to keep
the landscape on public lands as is” (Roche, 2012).

Research Questions and Scope
As Sherry Roche alluded to, in recent years, public land management agencies have increased the rigor
of visual impact analysis and mitigation efforts based on the skills and expertise of trained professionals,
such as landscape architects and other resource specialists similarly trained. However, the perceptions
of the public in the realm of visual resource policy development, especially as the demand for electrical
energy transmission increases on federal lands largely goes unaccounted for. To that end, this thesis
offers a starting point for photograph‐based survey of the public that federal land managers might use
going forward.
To achieve this, I established three research questions:
1. How do transmission lines affect the visual experience of the “casual observer”?
2. In the eye of the casual observer, at what point does the landscape cease to be scenic as a result
of transmission line development?
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3. Based on this pilot study, and understanding that the survey instrument I build cannot capture
the casual observer’s visual experience in its entirety, how can one design a better survey
instrument to gauge visual effects on the casual observer?
This thesis offers a foothold for future research into how casual observers perceive transmission lines in
the landscape and how those perceptions can be more effectively captured and assessed through
surveys. I do not expect the work of this thesis to directly answer or provide conclusions regarding
specific ideas that might influence transmission line siting or design, but rather offer a starting point
from which a larger project could be launched. To that end, even while my interests lie with federal
lands across the nation, I gathered and used only landscapes from the State of Washington in my pilot
survey instrument. Similarly, given the time and budget constraints of a thesis project, I employed the
snowball sample technique as disseminated through e‐mail, due to its simple, inexpensive and self‐
perpetuating nature. Nonetheless, a pilot study like this can offer valuable insights both in terms of
findings (content) and methodology for assessing the visual impacts of transmission lines in the view of
the casual observer.

Background of Visual Assessment Research
As is obvious to anyone who has trudged to the top of a snowy ridge or simply strolled down a sandy
beach, the experience of any landscape is multi‐sensory. This thesis focuses on one particular aspect of
this experience: the visual experience. I explore how the visual experience changes when high‐voltage
transmission lines are introduced to an otherwise wildland or rural setting.
Increasing demands for renewable and domestic energy sources is increasing demand for new high‐
voltage transmission lines, many of which are proposed to be constructed on federal lands (Weeks,
2010; US Department of Energy,2012). As of 2012, 36 of the 40 high‐voltage transmission lines currently
undergoing the permitting process to cross federally managed lands are located in the 11 states of the
western United States (US Department of Energy,2012). These include Washington, Oregon, California,
Idaho, Montana, Nevada, Utah, Arizona, New Mexico, Wyoming and Colorado. Federal lands within
these states are home to some of the nation’s most revered undeveloped landscapes including the red
rock desert of the southwest and the forested mountains along the west coast, as well as lesser‐known
expanses of prairie, high desert and many types of forests, all of which can be disrupted by human
influence, including the introduction of transmission lines. Siting, permitting and construction of
transmission lines is nothing new for the federal lands system, but between environmental regulations

3
in place to protect non‐resources and a better informed and more involved public population, the
effects on visual resources are becoming increasingly contentious.
At the heart of this project is the concept that while visual resource specialists are under pressure to
keep transmission lines and other energy‐related infrastructure out of the view of visitors to federal
lands—including those simply driving through—these specialists do not have a usable framework on
which to shape the policies and practices that integrate the perception that casual observers have of
these large‐scale energy infrastructures.
One of the primary challenges of this thesis has been the lack of recently published literature that
specifically examines perception of visual impact among casual observers. A great deal of effort and
discussion on the topic of visual impact analysis, including that on federal lands, occurred in the 1970s,
when the National Environmental Policy Act of 1969 (NEPA) was a new law and agencies were grappling
with its implications, and nuclear technology was being touted as the energy source of the future. For
example, when NEPA was passed, those wishing to comply with the law’s requirement for an
environmental impact statement were not given an explicit set of resources to be studied and
addressed, nor were specific requirements made for documentation.
As the decades passed and agencies and project proponents became accustomed to the requirements
of NEPA, the two major federal land management agencies, the Bureau of Land Management and the
US Forest Service, established policies and protocols for visual impact analysis, and critical discussion
tapered1. For example, one of the most commonly referenced documents, Measuring Landscape
Esthetics: The Scenic Beauty Estimation Method, a US Forest Service Research Paper authored by
psychologist Terry Daniel and economist Ron Boster, was published in 1976, when logging on National
Forest lands was peaking, but little was published after 1985. Once policies and protocols designed to
protect the visual resource were established, it seems that concerns over visual impacts diminished. As
Smardon and Karp (1993) point out, “procedurally, visual considerations as treated in EISs have rarely
met the requirements as stated in NEPA and Council on Environmental Quality (CEQ) regulations. Thus,
the treatment of visual and aesthetic consideration has not advanced” (p. 191). In the years since the
decline of logging on federal lands, as well as land management agency budgets, paired with

1

The National Park Service also manages a great deal of federal land, but for significantly different purposes than
the BLM or USFS. The NPS manages land for cultural, historical and scenic significance, and commercial‐scale
development is rarely allowed on NPS land, unlike BLM or National Forest lands, on which extractive resource
development and transportation may be sited, which create a wholly different visual impact on the landscape.
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environmental policy and management stabilization and advances in digital technology, attention seems
to have turned to other areas of visual impact analysis, such as digital mapping and the practice and
theory behind analyzing visual impacts using geographic information systems, or GIS. Little attention has
been granted to the development of a policy that fundamentally integrates the concerns of the
American public over scenic degradation as a result of development of federally‐managed lands. It is my
aim in this thesis to offer some initial research to help move toward and renew efforts to understand
the visual assessment and impact of certain built elements—and transmission lines in particular—on
federal wildlands, among casual observers. In this next section, I will examine and explain exactly what
these elements are and then how they interact with our system of federal lands.

Electrical Transmission Infrastructure
The term “transmission line” is a catch‐all term for the infrastructure that is involved in the
transportation, or transmission, of high‐voltage electrical energy from one point to another. These
points typically consist of the point of electric generation and sub‐stations, where the electric energy is
pumped up for long‐distance transmission or down when the electricity is about to enter the local
distribution system. Together, these elements are commonly referred to as the “grid.”
The high‐voltage transmission system we see in the United States today is widely acknowledged as being
outdated, with problems arising from aging power equipment, such as the towers and conductors
themselves which suffer higher failure rates and obsolete system layouts that have not kept pace with
urban and suburban development (Willis, et. al., 2000). Some of the components have been in use since
the 1920s and the most recent pieces were added some 40 years ago (Janardhan and Fesmire, 2010;
Biello, 2010). Similarly, many of the transmission lines in the Pacific Northwest were built post‐World
War II, and carry energy generated by the region’s numerous hydroelectric facilities. Until recently, a
few nuclear energy facilities also provided energy to the northwest regional grid. Regulatory uncertainty
in the national electrical energy market prompted a lull in construction of transmission lines through the
1980s and very few new transmission lines have been constructed since deregulation of the energy
market in 1992 (Biello, 2010; Tikalsky and Willyard, 2007). However, the electrical energy system in the
western states is facing a rapidly changing and diversifying field of sources as wind and solar energy
generation facilities are being constructed and coming online and biomass and geothermal facilities are
gaining momentum.
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The vast majority of electrical energy transmission occurs aboveground in the United States, through a
system of towers which support a series of conductive wires or conductors. Most of the transmission
lines in the United States are designed for alternating current, which typically utilizes three conductors,
so transmission towers are typically designed to hold conductors in multiples of three. High‐voltage
transmission line towers are typically categorized into three style types: lattice, monopole and H‐frame,
as diagrammed in Figure 1‐1.

Figure 1‐1. A sample of common transmission tower styles. From left to right, two common lattice tower styles, a monopole
tower and an H‐frame tower and their approximate heights (tower heights can vary greatly depending on material, conditions,
and placement along the transmission line).

Wooden transmission towers have a longer history and are often built with two tall vertical pieces
joined by a horizontal crosspiece, resembling an H, and hence its name, H‐frame. The wooden poles
from which they are constructed limits their height to approximately 100 feet and circuit capacity to 230
kilovolts (kV), so they are not widely used for long distance transmission lines but are still occasionally
constructed, especially given recent advances in laminated wood beam technology (International
Finance Corporation, 2007). Monopoles or single pole structures are more commonly found in urban
settings due to their contemporary appearance and smaller footprint, but they are also found in rural
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areas. Specific lattice tower designs vary greatly worldwide, however most in the United States are free‐
standing and carry one or two circuits (i.e.: three or six conductors), though some can carry as many as
four circuits (12 conductors). Both monopoles and lattice towers may be constructed of metal
(monopoles may also be constructed of wood or concrete), in which case the surface can be treated to
reduce their visual impact on the landscape by changing their color or reducing specular reflection, or
glare (Molburg, Kavicky and Picel, 2007). Transmission lines vary in their circuit capacity, but may carry
115 to 765kV. Power lines carrying 69 or 115kV are referred to as sub‐transmission lines, and lines
carrying less than 69kV are called distribution lines. Due to their stature and relative infrequency across
vast expanses of federal lands, neither sub‐transmission or distribution lines are addressed in this thesis,
nor are any other aerial utilities, such as telephone poles or lines. As noted earlier, in this thesis, I am
particularly concerned with people’s reactions to transmission lines in federal lands, and not urban
spaces where many other built structures compete for visual attention.

Federal Lands, Agencies and the Regulation of Aesthetics
Federal lands2 are held in trust by the United States government and are managed by a few agencies.
The two agencies that manage the largest portions of federal lands are the United States Department of
the Interior’s Bureau of Land Management (BLM) and the United States Department of Agriculture
Forest Service (USFS). The BLM manages approximately 247,860,000 acres as the National System of
Public Lands (BLM, 2011). The USFS manages approximately 193,000,000 acres as National Forests and
Grasslands (USFS, 2009). Other federal land management agencies include the USDI National Park
Service (NPS), the United States Department of Defense Army Corps of Engineers (USACE) and the USDI
Fish and Wildlife Service (USFWS).
In much the same way the land management agencies manage ecological, hydrological, cultural and
recreational resources, each of these agencies, with the exception of the USFWS, manages their lands to
protect visual resources, or scenery. That is, they survey, inventory and study these resources and
establish resource management plans for the land units within the agency (field offices for BLM, ranger
districts for USFS, and parks for NPS). With regards to the management of visual resources3, the
management of BLM lands are mandated by the Federal Land Policy and Management Act of 1976
(FLPMA, 43 U.S.C. § 1714) and USFS lands are governed by the National Forest Management Act of 1976
2

The term “federal lands” is used to clarify ownership, since federal lands are also sometimes referred to as public
lands, though this term could refer to lands held by other levels of government, such as states or counties.
3
At the time these laws were enacted, “scenery” or “aesthetic resources” were more commonly used than the
contemporary “visual resource.” These terms are equivalent.
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(NFMA, 36 U.S.C. § 219.5). Federal agencies that manage visual resource goals but do not manage any
land per se are the United States Department of Transportation’s Federal Highway Administration
(FHWA) and the USDA Natural Resource Conservation Service (NRCS). Next I will give a brief history of
the federal laws that establish protection for the visual resource.
The National Environmental Policy Act
The National Environmental Policy Act of 1969 (NEPA, 42 U.S.C. § 4321 et seq.) is the most
comprehensive piece of legislation that directs consideration of visual resources (42 U.S.C. § 4331 (b);
Smardon and Karp, 1993; Eaton, 1988). While NEPA established protections for visual resources
(referred to as “aesthetic effects” in the text of the Act), its concern is not only for ecological systems
such as plants and animals, air and water quality, but also impacts to the “human environment” such as
archaeological resources, socioeconomic impacts, public services and recreation (CEQ, 2007). If a
project is proposed that may affect federal lands or require federal agency involvement, or meets other
criteria, each of the resources listed above and others must be studied and the potential impacts of the
project upon them analyzed in an environmental impact statement. In recent years, visual resources
have become a contentious topic for large scale developments on federal lands. This is due in large part
to increased demand for renewable and domestic energy sources, many of which originate on federal
land, and BLM land in particular (personal communication S. Roche, April 12, 2012).
Landscape Assessments by Federal Agencies
The BLM and USFS have the most comprehensive visual resource management (VRM) systems of all of
the federal land management agencies. Work towards what would become the BLM’s VRM system
began in 1965 with scenic quality components and was steadily developed through the 1970s, and
which is today called simply, Visual Resource Management. The current system has been in place since
1980, and “involves inventorying scenic values and establishing management objectives for those values
through the resource management planning process, and then evaluating proposed activities to
determine whether they conform with the management objectives.” (Smardon and Karp, 1993, BLM
2012). When a project is proposed for BLM or USFS lands, visual analysts identify the visual impacts that
the project would have, using distance zone analyses, and computer generated visual simulations. These
tools are then used to make “decisions about utilization of the publicly owned land areas, decisions
concerned with permitting activities to take place on the public landscape, and decisions about whether
publically financed activities should take place on private lands” (Smardon, 1986, p. 143). It is

8
noteworthy that these analyses do not typically seek input from the public on their assessment of the
visual impacts of the project. My thesis is an effort to offer an example and a possible methodology to
consider for gaining public input in transmission line projects.

Rural and Wildland Landscape Types
While my research interest is in the landscapes managed by federal land management agencies
nationwide, for the purpose of practicality, the scope of my thesis research was limited to Washington’s
two most basic landscape types: forested and arid. Overlayed, the land use type rural was included to
determine if casual observers reacted to the presence of transmission lines on more obviously disturbed
landscapes.
Much of eastern Washington is well known to be drier than its western counterpart, with warmer
summers and cooler winters. With this climate comes smaller plant species and longer growing seasons,
prompting extensive agriculture systems throughout eastern Washington. In addition to the arid
uplands of eastern Washington, this landscape is home to the Columbia River, which flows south from
eastern British Columbia, Canada through Washington and then west towards the Pacific Ocean,
forming Washington’s state line with Oregon. In Washington alone are seven dams which provide
hydroelectric power locally and regionally, as well as a rapidly growing wind energy industry in
southeastern Washington. All of these energy generation facilities require high voltage transmission
lines to carry the energy from its source to the high demand market centers westward along the coast,
southwards into Oregon and California and eastward into Boise, Idaho.
The sparse vegetation of these arid landscapes make transmission line towers visible from more
locations, as the only screening comes from landform or structures, although distance and atmospheric
haze may help to obscure transmission towers in these vast landscapes. In contrast, western
Washington is more temperate and receives a greater annual precipitation than eastern Washington,
creating a vegetation regime of tall trees and a dense understory.
I have included rural lands as part of my research because they are indeed what many people would
consider “wild” inasmuch as they are firmly outside of what is considered “city” or “urban” and while
they are actually highly disturbed, they often retain a pastoral quality4. For the purposes of my thesis,

4

In this context, the word “rural” is meant to describe the appearance of a landscape only, not its land use
designation or agricultural productivity, necessarily (Schauman, 1986).
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rural lands may be actively farmed, or they may be forested or arid expanses, though the term “rural”
indicates some level of management, as opposed to “wildland,” as explained below. Furthermore, BLM
lands that fall into the “checkerboard” land ownership pattern as well as other parcels of federal land
that occur within developed areas tend to be influenced by rural developments and land uses (Coggins,
et. al., 2007).
What is wildland?
My academic interest lies in visual impacts to the landscapes of federal lands, but since the appearance
of landscape does not recognize ownership, my research questions better relate to the broader idea of
wildland, whether it be publically or privately owned. So I want to take a moment to define “wildland”
as I am using it in the context of this thesis.
The term “wildland” could be easily confused with “wilderness,” which, especially among federal land
managers, has a specific legal meaning, and is defined as land which cannot be developed, and which is
“untrammeled by man, where man himself is a visitor and does not remain” (U.S. Wilderness Act of
1964, 16 U.S.C. §1131[c]). Such areas are managed by the BLM, USFS, NPS and USFWS, dependant
mainly on geographic proximity to other federal lands. These so called Wilderness Areas are specific
areas that meet certain criteria for size and past disturbance, and are managed and controlled for
specific landscape services such as recreation, solitude and ecological or cultural benefit (16 U.S.C. §
1133(c)).
“Wildland” has no such legal definition and may be used to describe undeveloped land generally,
whether managed by the USFS, BLM or other federal land management agency. In their discussion of
the definition of wildland, in terms of aesthetics and ecological services as well as land ownership and
management, Chenoweth and Gobster (1986) propose a definition for the purposes of visual analysis:
Wildlands are those landscapes in which there are few if any permanent human
inhabitants and where the land remains, is managed, or has been restored such that
natural features and processes substantially dominate over man‐made development or
extractive or consumptive activities (page 83).
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Casual Observers
At the heart of this thesis are the perceptions of the casual observer. This indirectly stems from a report
published by the Bonneville Power Administration (BPA) in 1976 plainly states that its research team
consisted of trained experts who knew where to look for the transmission lines they were seeking in
wildland landscapes, which in some cases were over 20 miles away. Other perception studies focus on
how residents of a neighborhood feel about proposed or existing transmission lines near their home in
urban and suburban settings (International Electric Transmission Perception Project [IETPP], 1996).
Empirical research has been conducted on how casual observers perceive a variety of landscape types,
as well as how they perceive transmission lines in urban settings, but very little attention has been paid
to how casual observers detect or perceive transmission lines in wildland landscapes. I would argue that
this is likely due to the difficulty in quantifying perception as it is highly variable between groups and
even individuals. While federal planning and project permitting policies typically require at least one
public comment period, these comment periods only apply to a single proposed project at any time, and
do not seek comment on overall attitudes towards development on public lands. The public input during
these comment periods are by default relegated to a reactionary role, and is thus not very influential on
project design, and even less so on public land management policy.
Sherry Roche, a BLM employee, stated that no comprehensive studies have been conducted on how the
public perceives high voltage transmission lines on federal lands (personal communication S. Roche,
April 12, 2012). The closest such study was the 1976 BPA report mentioned earlier, developed by the
landscape architecture firm Jones and Jones, titled Measuring the Visibility of High Voltage Transmission
Facilities in the Pacific Northwest. This report was designed to identify “zones of transmission line visual
influence [which would] assist BPA planners in determining study area boundaries” (BPA, 1976, p. 1).
The research consisted of observations made by architects and landscape architects examining the rural
and wildland landscapes of western Washington and Oregon for known transmission lines (BPA, 1976).
By their own admission, the professionally trained authors of the BPA report knew exactly what they
were looking for and where to look for it (BPA, 1976), which does not speak to how the public perceives
the same transmission lines, much less how the transmission lines affect their visual experience of these
lands.
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Daniel and Boster (1976) manage to simultaneously build the case for public involvement in visual
resource management and hand that job off to trained experts, which I argue, is precisely the problem:
“For the general public, the most immediate and direct impact of land management is visual…. Partly in
response to this public concern, numerous techniques purporting to inventory and/or measure scenic
quality have been developed.” (Daniel and Boster, 1976, p. 4).
As described on page 10, the public are invited to comment on proposed projects as part of the NEPA
process, and though NEPA applies to management plans for federal lands as well as physical
developments, input from the public at the ground level for policy development is rarely, if ever,
collected. This is the crux of my research questions: that the perceptions of the casual observer are
believed to be understood by experts and federal land managers, but in reality they require more
focused research to be more properly understood. This is especially important if land managers are to
continue to develop policy and perform visual impact studies on behalf of the public.

Summary
Public lands are a valuable national resource on which many potentially conflicting demands are being
made. As new electrical energy infrastructure is being proposed and constructed, the visual resource has
risen in prominence in the eyes of the American public. Determining how the public perceives this
infrastructure, and transmission lines in particular, can help the BLM and USFS manage the visual
resource for the better enjoyment of visitors to federal lands.
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Chapter 2 : Literature Review
Overview
In this chapter, I review the existing literature on the topics of transmission line perception generally,
the visual impact of transmission lines, the visual and aesthetic experience of wildlands, public
perception of landscape quality, aesthetics in public policy, casual observers and their role in policy, and
the role of surveys in landscape assessment.

Perception of Transmission Lines
Understanding public opinion regarding the appearance of transmission lines generally is essential to
the development of a framework that would accurately integrate the public’s perception of transmission
lines visually, into federal land management policy.
The majority of the research performed to date on public perception of transmission lines has been
conducted among residents of urban and suburban areas and owners of private rural properties, and
does not focus on visual impacts specifically, but rather attempts to capture any effect the observers
report, such as concerns over adverse health effects, negative impacts to property value, and decreased
neighborhood attractiveness (IETPP, 1996; Priestley, 1983). A 1972 survey, the first of its kind regarding
public opinion on the aesthetics of transmission lines, found that two‐thirds of survey respondents
preferred a steel monopole tower design over a lattice tower design, so much so that they would
consider taking action to oppose lattice style towers were they proposed for their neighborhood
(Tikalsky and Willyard, 2007). Although additional studies in the US and Canada showed that only 12
percent of survey participants “found the appearance of transmission lines particularly unattractive or
bothersome” the electrical utilities industry adopted the stance that the people did not want to “see”
transmission lines (Tikalsky and Willyard, 2007; p. 30).
A literature review in 1983 by Thomas Priestley highlighted the problem that “vague public fears about
health, safety and other environmental aspects of the transmission system often get attached to the
appearance issues” (Priestley, 1983, p. 2‐6). As the regulatory environment created uncertainty for new
transmission lines, less attention was paid and less funding was dedicated to study any of these issues,
until the International Electric Transmission Perception Project found that “public evaluations of
measures to reduce a structure’s visual impact—for example, tower type, color and treatment of the
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right of way—were not always consistent with the philosophies driving the design professionals who
recommended them” (Tikalsky and Willyard, 2007; p. 31).
In its report, “Perception of Transmission Lines” the ITEPP cites the “principles for the siting, design, and
environmental integration of transmission facilities [that] were developed 20 or 30 years ago” and
proposed to “develop and apply a scientifically valid, standardized methodology for research on public
perceptions of new or upgraded lines.” (ITEPP 1996, p. xiv) Indeed, most of the recent literature on the
topic of transmission lines and visual impact focuses on digital modeling and visual simulation.

Visual Impact of Transmission Lines
As described above, the electrical service industry has determined that the public does not wish to see
transmission lines, but it must be recognized that there are considerations that often supersede or
outweigh visual impacts, often relating directly or indirectly to cost of construction and/or maintenance,
but also include safety and access; biologically sensitive areas such as endangered species habitat or
wetlands; or culturally sensitive areas such as historic sites.
The visual impacts of transmission lines may refer to any or all of three basic landscape changes: the
physical structures themselves, which may include glare from metal surfaces on both the towers and the
conductors; landform and vegetation modifications, such as surface grading for tower foundation
construction and access roads, clearing of trees for safety corridors, and construction and maintenance
of access roads, which may require grading and vegetation clearing as the transmission line corridor
itself, with just as much visual impact (Priestley, 1983). These types of impacts are demonstrated in
Figure 2‐1.
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Figure 2‐1. Visual impacts from transmission lines These include (a) conductor glare, (b) vegetation removal and access roads,
and (c) the size of the structures. (Photo sources: (a) BLM VRM website, (b) and (c) by author).

The idea of burying high‐voltage transmission lines is frequently raised among casual observers in
regards to specific projects. While this is technically possible and does occasionally occur for short
distances, it is simply too expensive to safely bury high‐voltage transmission lines over the long
distances required to move the energy from its point of generation to the market where it will be
consumed. Furthermore, burying these lines is not completely free of visual impacts, since any large
vegetation above the buried line would need to be removed and kept clear and access roads would be
required, similar to what is done for buried pipelines of a similar scale, as illustrated in Figure 2‐2.
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Figure 2‐2. Pipeline corridor. This high‐pressure natural gas pipeline corridor demonstrates conditions similar to those that
would be required by a buried transmission line (photo by author).

Visual and Aesthetic Experience of Wildlands
As discussed on page 9, wildlands have traditionally and historically captivated the imagination of the
American public. In wildlands we have found adventure, history and solace and we have cherished them
to the extent of legislating their continued existence for future generations. It is safe to argue that, for
many, such landscapes have meaning.
Zube, Sell and Taylpr (1982), examine the research that has gone into the meaning of the landscape,
“ranging from psychobiological and evolutionary conceptualizations to emphasis on the effects of
culture and personality” (p. 7). A last catch‐all category of landscape studies revolves around sense of
place and visual blight, rather than “identification of specific high quality elements in the landscape, but
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the understanding of the experience of interacting with the landscape and its importance to people” (p.
8).
As well as being multi‐sensory, the complete environmental landscape experience concerns emotional,
cultural, romantic, and even economic factors. When one looks at or even reads about a natural
landscape scene it is easy to imagine one’s self or others being in that landscape, such as western
pioneers, native tribes or farmers settling the plains. Vining and Stevens (1986) refer to these as
“intangible commodities” which they argue, can be further divided into “symbolic” and “aesthetic”
classes, though the two may certainly overlap (p. 168). Vining and Stevens continue, the aesthetic
values are based on visual merit, and are “linked to the experience of a particular landscape at a specific
time and therefore involve a more direct interaction between a person and particular landscape
features” (p. 168) .
Arnold Berleant highlights the extraction of natural resources from wildlands, stating that “Most
wilderness areas are not primeval nature but regions that reflect the earlier and ongoing consequences
of human action in the form of land clearing, erosion, strip‐mining, deforestation, acid rain,
modifications of the surface of the land and in the distribution of the water, alterations of climate
induced by the vast expanses of paved surfaces and urbanized areas, introduced species of flora and
fauna, and now the desiccation of the ozone layer, from whose consequences in global warming and
increased solar radiation no area of the planet is immune” (Berleant, 1992, p. 3). This emphasizes what
casual observers think of as “wilderness” whether it be truly “untrammeled by man” or if it may also
include managed, even cultivated landscapes that still fulfill an aesthetic need among urban dwellers.
Eaton describes the “frantic effort to quantify [aesthetic amenities]” by environmental planners
including surveys of hikers and “extremely complicated applications of sophisticated statistical methods
and models (such as use of linear regression techniques to determine which factors – trees, water, hills –
contribute to individual’s preferences).” (Eaton, 1988. p. 139)
Landscape “likability,” as discussed by Nasar (1998) again, in the context of urban landscapes, though I
believe much of his argument can also be applied to wildland landscapes, hinges on a visceral, emotional
attachment to a landscape, and that “appearance and meaning are not separate from function, but are
central to it.” (1998, p. 3)
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Visual Impact: Public Perception of Landscape Quality
Past studies as well as my own intuition indicate that the people may have a hard time teasing visual
quality apart from other aspects of landscape quality, both seen and unseen. For instance, a person
driving to an old family property subconsciously associates elements of their visual experience with
memories of that space, either positively or negatively. This phenomenon was evident in the results of
the survey I conducted, as many participants reminisced about road trips through desert landscapes,
forests they knew in their childhood, or the family farm. This is also evident in Eaton’s (1988) work
which highlights the influence of perception in landscape assessment, such as a snowy scene reminding
an individual of childhood snowball fights and warming up by the fire afterwards (Eaton, 1988, p. 141).
Eaton also delves into a discussion of monetary value of aesthetics in landscape, suggesting that
aesthetic value could be quantified monetarily, “[h]ow much are you willing to pay to hike in a given
area or canoe on a green river? How much office space will you sacrifice if you can have a ‘room with a
view’?....[Unfortunately, v]acationing in a wild river region or having an office on the west side of a
building may be a status symbol, so one’s willingness to spend money or space for it may have nothing
to do with aesthetic value. A parent on welfare may have no money to spend visiting scenic areas, but
clearly that does not prove lack of aesthetic concern or sensitivity.”5 (Eaton, 1988, p. 140) Or further,
what about people who care intensely for the aesthetics of an area, even if they rarely, or even never
see it, but simply know that it is there?
From a more pragmatic angle, in a research paper written for the USFS, Arthur Magill conducted
photograph‐based surveys among casual observers on a wide variety of natural wildland landscapes and
wildland management techniques and developments, from forest thinning to recreation to a satellite
dish installation (1990). He utilized slide projection to identify visual thresholds among casual observers,
seeing what types of landscape features or management techniques the participants noticed, liked or
disliked, in an attempt to identify thresholds of detection, recognition and reaction thresholds among
casual observers, who, as he described, “may use different criteria to evaluate landscapes and
management than do trained land managers” (p. ii). Overall, Magill’s work found that few of the
respondents were able to identify what trained experts would call “visual impacts,” indicating that
5

I mention the economic argument because several of my survey respondents mused over or questioned outright
the necessity of designing transmission lines that are carried by towers aboveground, rather than burying
transmission lines so as to avoid the negative affect they have on the scenery, and the simple answer is that
transmission line burial is extraordinarily expensive, and so currently, scenery is typically sacrificed in favor of cost
savings.
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indeed, casual observers are affected differently than trained professionals when presented with
development in or management of wildland landscapes.

Visual Impact: Aesthetics in Public Policy
As discussed on page 7, legislation of the 1970s, including NEPA, FLPMA and NFMA required that federal
land management agencies take visual impacts to the environment into consideration for the benefit of
all Americans and visitors to America’s federal lands.
The need for visual resource systems in public policy “can be traced to certain public’s concern with
aesthetic and environmental issues related to specific land management activities, for example,
wilderness designation, strip mining, timber harvesting practices, highway funding and construction,
park maintenance and so forth.” (Smardon, 1986, p. 143)

Casual Observers and Trained Experts
Many references in the literature regard the lack of integration of the perception of the casual observer
or non‐expert6 on the aesthetics of transmission lines and on landscape quality generally. Importantly,
multiple landscape theorists have acknowledged the expert/non‐expert dichotomy in landscape visual
analysis. Zube, Sell and Taylor identify expert and non‐experts in their 1982 article “Landscape
Perception: Research, Application and Theory.”
Landscape perception and assessment research has engaged the interests of individuals
from an array of disciplines and professions including: forestry, geography, landscape
architecture, psychology, environmental studies and recreation. Each of these
professions and disciplines has brought a different set of methods, constructs and
theoretical orientations to the research endeavor, generating a seemingly diffuse
collection of studies and findings in the absence of an integrating theoretical structure.
(p. 2)
It is the expertise of these practitioners on which visual resource protection legislation has thus far been
based (Zube, Sell and Taylor, 1982). This approach relies on trained professionals who are presumably
“capable of objectively analyzing scenic beauty and translating landscape qualities into formulas that
can be used in design” (p. 6). The expert approach is further divided into two camps, one based in fine
arts and the other in ecological integrity (Zube, Sell and Taylor, 1982).

6

The literature on landscape analysis theory uses the term “non‐expert,” while the regulatory realm uses the term
“casual observer” to describe a member of the general population who is not trained in landscape visual analysis. I
use the term most applicable to the topic being discussed, but note that they are synonymous.
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In contrast, the judgment of a non‐expert, or casual observer, comes from the stimulus of the
environment, of which the landscape is a part, and the response of the non‐expert individual, and which
requires no cognitive processing on the part of this individual (Zube, Sell and Taylor, 1982). It is this user
group that is the focus of this thesis project, in that federal legislation and regulations regarding visual
resource protection has historically been based on the professional opinions of the experts, who may
not share the more emotional reaction to landscape disturbance as casual observers.
“…[I]mportant distinction between the objective visibility versus the extent to which an environmental
feature is noticed by viewers” (IETPP, 1996, p. 43). Though he was examining urban landscapes
exclusively, Lynch argued that both expert and non‐expert input should be sought when analyzing
landscapes, and that identifying overlaps among the results must be further explored in order to provide
“a very applicable conceptual framework for the structuring of an inventory and analysis of the
[land]scape” (Smardon, Costello and Eggink, 1986, p. 120).

Casual Observers in Public Policy
Relating directly and strongly to my research questions, Priestley (1983) and Eaton (1988) both
mention, with some regret, that very little empirical research has been done “to test [the professionals’
ideas about landscape aesthetics] against nonprofessionals’ landscape evaluations.” (Priestley, 1983, p.
2‐2) This is especially true and remiss when public policy is being developed and project decisions are
being made by planners who are in essence forced to “make aesthetic evaluations” without the
assistance of theoretical aesthetics or the public (Eaton, 1988, p. 139).
Mollie Ridout (1988) also points out that from a practical level, “[u]nlike polices that are concerned with
physical objects, policy to protect the visual quality of the landscape concerns what some decision
makers consider to be “intangible.” Indeed it is my own professional experience that decision makers
frequently regard this resource as too subjective for regulation or management. They may feel that
regulation of visual quality could give rise to undue litigation, that it has already been taken care of or a
matter of taste, or that its proper consideration requires no special attention” (p. 435).
It is clear that casual observers ought to be brought into the conversation, but which casual observers
do we mean? We must consider the values of a spectrum of casual observers. “That is, should only the
people who use a trail regularly be surveyed? Only people trained in design? Local residents? Some
campers are distressed if they encounter more than on other party in a day; others like to see other
people. Should both groups have equal say about the development of wilderness recreation areas”
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(Eaton, 1988, p. 140). This very question could encompass a life’s work or more, but it ought to be kept
in the minds of federal land managers.
When landscape surveys are conducted, agreement on precise moments of “beauty” or “ugly” are rarely
agreed upon, and in these instances, public policy makers must determine whether or not all opinions
are equal (Eaton, 1988). “Should only the people who use a trail regularly be surveyed? Only people
trained in design? Local residents? Some campers are distressed if they encounter more than one other
party in a day; others like to see other people. Should both groups have equal say about the
development of wilderness recreation areas?” (Eaton, 1988, p. 140). Though beyond the scope of this
thesis directly, the point here is that multiple—and potentially conflicting—values, ideals and desires for
management will likely come from seeking the perspective of the casual observer, though it is
nonetheless important to do so.

Surveys in Landscape Assessment
While the most well‐known landscape surveys are arguably those of Kevin Lynch and the Kaplans’
landscape preference surveys, numerous other surveys have been conducted to determine visual
thresholds of casual observers on landscape management practices, with varying results. It is common
sense to think that once a person is asked to pay attention to transmission lines in the landscape, that
they would then easily focus on transmission lines thereafter, even if they might otherwise have noticed
some other aspect of the landscape first.
For several decades, surveys and questionnaires have been used to gauge various landscape qualities
including scenic beauty (Daniel and Boster, 1976), perception of vegetation management practices
(Silvennoinen, et al, 2010), and landscape preference (Kaplan, Kaplan and Brown, 1989). Surveys have
also been conducted specifically regarding perception of transmission lines, though these are not
necessarily based on the visual qualities of transmission lines, as discussed in Chapter 3 (IETPP, 1996;
Priestley, 1984). Of the specific landscape surveys reviewed, most were administrated in person using
printed photographs (Silvennoinen, et al, 2010) or slides projections (Daniel and Boster, 1976).
The strengths of surveys conducted using printed photographs lies in their inherent fidelity to the
original as developed by the surveyor. That is, the survey respondents are seeing exactly what the
survey developer designed, the same colors, the same dimensions, the same viewing time, whereas a
self‐administered internet‐based survey may be viewed by the respondent on a smaller or larger screen,
or with skewed colors than those intended by the survey developer.
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The trade‐off for richer data to be collected through hardcopy photograph surveys and personal
interviews is a significant investment of time, including locating and contacting the target population,
setting up and conducting the survey or interview sessions. Personal interviews may yield more in‐
depth or detailed responses than questionnaires which encourage by their nature—though are not
limited to—briefer answers, as it is easier for most people to communicate orally than through writing.
An interviewer has the opportunity to conduct follow‐up questions to probe a particular question that is
not readily available following an impersonal survey (Zeisel, 1984).
The strengths of a web‐based survey are obvious: they are quick to develop, easy to track and code, and
inexpensive to create and distribute (Roth, 2006). In this era of social networking, distributing a web‐
based survey is easy and inexpensive, though it is also easy for potential respondents to ignore or
disregard a survey request. As technology has progressed and spread rapidly, many of the challenges
presented in the literature on web‐based survey have already become obsolete. In 2000, Don Dillman
warned that many potential survey participants may not have access to a computer or have an e‐mail
address. While it is safe to say that significantly more than the 35% of people that Dillman estimated as
having e‐mail access in 2000 now have access to and know how to navigate and use basic internet
functions, it should be noted that indeed, not everyone does, and therefore there are some people who
would not have been able to participate in my survey. And indeed, Dillman presents one challenge that
remains true of internet surveys today, that of personal identification and response confidentiality.

Summary
These pieces of the literature helped me hone my research questions and helped guide the design of my
survey. With these concepts in mind, I attempted to design a web‐based survey that would address my
research questions and lend itself to future applications and visual impact research work.
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Chapter 3 : Research Methods
Overview
In this chapter I describe the approach and process I took to gauge how casual observers perceive and
are visually impacted by transmission lines in rural and wildland landscapes. This chapter is organized
into seven sections. First, I introduce my survey approach, followed by discussions of my sampling
approach. Following this is a discussion on survey preparation, including photograph collection, photo
manipulation, how I put the survey together, and finally, the analysis of the data collected from the
survey.
The strengths of a web‐based survey are obvious: they are quick to develop, easy to track and code, and
inexpensive to create and distribute (Roth, 2006). In this era of social networking, distributing a web‐
based survey is easy and inexpensive, though it is also easy for potential respondents to ignore or
disregard a survey request. As technology has progressed and spread rapidly, many of the challenges
presented in the literature on web‐based survey have already become obsolete. In 2000, Don Dillman
warned that many potential survey participants may not have access to a computer or have an e‐mail
address. While it is safe to say that significantly more than the 35% of people that Dillman estimated as
having e‐mail access in 2000 now have access to and know how to navigate and use basic internet
functions, it should be noted that indeed, not everyone does, and therefore there are some people who
would not have been able to participate in my survey. And indeed, Dillman presents one challenge that
remains true of internet surveys today, that of personal identification and response confidentiality.

Introduction to the Survey
The only reasonable way to gauge how the visual experience of the casual observer is affected by
transmission lines is to ask them. However, since it would not be efficient to hope for chance
encounters with people observing transmission lines and then interview them, I chose to develop a pilot
survey that could be self‐administered via the internet, wherein participants were asked to rate a series
of landscape images from various locations in Washington State, some of which contained transmission
lines. The survey was available for approximately four weeks, and ultimately 233 individuals
participated, though three of these were later determined to be duplicate entries and were discarded,
for a total of 230 sets of responses to be analyzed.
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Overall, surveys are “particularly useful in describing the characteristics of a large population.” (Babbie,
2002, p. 272) That being the aim of this pilot project, a simple survey that could be distributed widely
and easily seemed the best option. Furthermore, since the opinions of casual observers was the goal, a
survey that could be distributed to a wide variety of people—not just outdoor recreationalists, for
instance—was clearly the best way to conduct the research for this project.

Transmission Line Variables
I selected three variables for the transmission structures that I could represent through photography of
existing transmission lines or photo manipulation:


Density: number of transmission lines within the landscape, such as multiple parallel lines;



Distance: based on the viewer’s location, is the transmission line in the foreground,
middleground or background;



Tower Style: lattice, monopole or H‐frame, as described on page 5.

Each of these variables is carefully considered when transmission line projects are designed. The issue of
transmission line density comes from concerns over cumulative effects, that is, the possibility that once
one transmission line is sited, permitted and constructed, others will follow in adjacent right‐of‐ways so
as to reduce the footprint of the corridor, but reducing the visual quality every time another
transmission line is added. Distance is an obvious but effective way of reducing the visual impact of any
structure, and transmission lines are no exception. Siting transmission lines away from roads, trails or
other viewpoints is often a successful way to reduce or even prevent visual detection by casual
observers (BPA, 1976). The style of a tower can help the structure blend into background landforms or
vegetation, if any. For instance, the complex geometry of the lattice towers may actually blend into a
forested backdrop better than the clean, linear form of a monopole tower.

Survey Preparation
In order to create a usable survey, I had to make some basic assumptions about how casual observers
experience wildland and rural landscapes and how they would be interacting with my survey:


Many casual observers experience public and rural lands via roads. Whether their vehicle is a
personal car or a tour bus, whether they are on their way to spend more time in the forest or
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just travelling between towns, they are probably in a motorized vehicle. This is important
because the photos I used in the survey are all taken at roadside locations, and some scenes
include the road.


Most respondents would be taking the survey on a computer with a full‐sized screen (14 inches
or larger), and many newer computer and laptop screens are dimensioned for widescreen
viewing. This assumption dictated the horizontal orientation and dimensional ratio of the
survey photographs, as I wanted the survey participants to have the largest possible view of
each scene.

These assumptions helped me design the appearance of the survey. The first item helped inform my
photography as described in the next section, and the second item informed my choices of image size
and overall design of the survey.

Photography
All survey photographs were taken in Washington State7 and are summarized in the order of survey
appearance in Appendix A. All photographs were taken with a Nikon D60 DSLR camera. In all cases, the
camera was handheld at eye level, with the focal length set to infinity. I only took photographs while it
was not raining; however, some field days were sunny, some cloudy, and fog was sometimes present in
the distance. A more detailed discussion of seasonal implications can be found on page 26.
All photographs were taken from publicly accessible roadways or adjacent land, in order to accurately
recreate the types of landscapes and views that a casual observer might encounter in rural and wildland
settings. Ideally, transmission lines crossing federal land would have been identified and photographed,
but such research and travel was schedule prohibitive, so I sought out transmission lines in arid and
forested landscapes that could stand in for generalized versions of federal wildlands. Approximate
photograph locations are indicated in Figure 3‐1.

7

The first and third images of the survey were not taken for the purposes of this research specifically, but are my
own, taken in Washington in July 2011.
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Figure 3‐1. Landscape scene index map (scenes numbered as they appeared in the survey).

I tried to capture casual glances of the landscape, by not including dramatic vistas or using the camera’s
zoom feature to capture or avoid a particular piece of the landscape. In some cases, Adobe Photoshop
was used to stitch single frames into a panoramic scene, but only to mimic the perspective of a casual
observer. Further photo manipulation of the images is discussed on page 26. The road I was standing or
driving on is often visible in the photographs, further mimicking a casual observer’s visual experience. In
short, while I attempted to genuinely capture the scenes, I carefully avoided “postcard‐perfect”
photographs so as not influence the survey participants with unusually spectacular scenery or features
that would unfairly draw the eye such as signage with words or people, though anthropogenic traces
(other than the transmission lines) are visible in most of the landscape scenes.

26
Similar to the various sky conditions mentioned earlier, it would have been my preference to collect the
photographs when snow was not on the ground, due to the visual‐emotional influence snow could have
on the survey participants, such as a visceral negative reaction associating winter weather with being
cold or uncomfortable, or just the opposite, where snow reminds the participant of wintertime activities
they find enjoyable. Even without snow, other examples of seasonal influence in the landscape scenes
include the arid landscape scenes, which are not brown and beige all year round, and would indeed
appear green and even possibly colored with wildflowers during the springtime. The forested valley
would be a riot of orange and yellow among the evergreen trees in the fall. Snow is simply a fact of the
winter season in the Cascade Mountains, and witnessing transmission lines and their cleared corridors is
an entirely valid visual experience for this area. But ultimately, I also recognize that snow and dry
vegetation happens. Ideally, I would have had the leisure to photograph landscape scenes under many
seasonal conditions, but the timeframe for this project would not permit an entire year of travel and
photography.

Photo Manipulation
Eleven photographs were selected for inclusion in the survey. All of the survey photographs received
some digital adjustment in Adobe Photoshop. First, each photograph was framed (cropped or stitched)
to optimize the dimensions for assumed participant screen sizes, as mentioned earlier. To optimize
photo loading time but not lose sharpness, each photograph was reduced to a resolution of 96 dpi,
considered a good resolution for computer display.
Furthermore, four photographs were manipulated, using Adobe Photoshop and Adobe Illustrator to
create new scenes, or directly control of elements within the scenes to depict different conditions, such
as the omission of a transmission line or a different tower style. Photo manipulated images are
described in Appendix A.
The original 11 photographs plus the four manipulated images made up the total of 15 photographs
used in the survey.

Putting the Survey Together
Here I describe each part of the survey and the rationale behind each piece. The survey itself can be
found in Appendix B.
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Knowing that the survey would be taken by people I do not know and who would likely be taking the
survey at the request of someone they know (see page 32 for discussion of the snowball sampling
technique), I immediately thanked the participant and introduced myself and the survey as simply as
possible. I did not want to discourage potential participants a lengthy introduction, but it was necessary
to explain the purpose of the survey and their role as a participant. I highlighted further that the survey
is anonymous, to allay any concerns about internet privacy or the collection and use of personal
information in this research.
The only instruction the participants were given was to rate each scene on a scale of 1 to 6, with 1 being
“dislike” and 6 being “like” (see page 28, for more information on scales used in the survey). Participants
were also instructed to evaluate the landscapes themselves, not the photographs. I specified this to
minimize the possibility that participants might make comments about the composition, image
exposure, photo quality rather than the landscape itself so they would know that this survey was not
intended to be a “test” of what they noticed about the quality of the photograph itself. And unlike
Balling and Falk (1982), who instructed their participants to imagine visiting and then living in the areas
depicted in their survey photographs in order to illicit a comprehensive sense of how people felt about
certain landscapes, I prompted no imaginary situations or hypothetical conditions, so survey participants
would consider only the visual image of the landscape from an aesthetic perspective.
Two notes at the end of the introductory text spell out some further instructions. Firstly, for better
viewing, discouraged participants from viewing images on a screen only a few inches across, such as a
smartphone or tablet screen. In the HTML code, I allowed each photograph to appear at 100 percent of
the window width, so that no matter what size of screen the survey participant used, it would always be
nearly as wide as the browser window. In retrospect, I should have also suggested maximizing the
browser window size, but it is reasonable to assume that doing so would not make a discernible
difference in the responses. After all, even a very large computer screen size is much smaller than a
projected slide or the actual real world scene.
The second item is a legal disclaimer of sorts, explaining that since I am not permitted by my research
rules to survey minors, that those under age 18 should not submit the survey. I had no expectation that
children would be particularly interested in the survey itself, but since I would have no control over who
would take the survey once it was launched, I needed to ensure that the conditions of my Human
Subjects Review exemption were met (the Human Subjects Review Exemption letter can be found in
Appendix D).
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Photo Order Rationale
According to experts in visual preference research, randomized presentation of photographs would be
ideal for gauging the participant’s reaction to the scenes (personal communication, J. Nasar, March 29,
2012). Since I could not reasonably achieve website design skills enough display the images randomly, I
attempted to simulate a random order of the photographs so as to not create trends in appearance of
either landscape type or transmission line structure variables (tower design, line density or distance).
As applied in other landscape preference surveys (FHWA, 1979) the survey began with four “trial”
photos to prepare the participants, giving them a chance to get used to the response format, since I
anticipated that most of the survey respondents would be coming to the survey website without
knowledge of the topic. These photographs were intended to introduce the respondent to large scale
landscape scenes without the initial distraction of transmission lines. Next, I cycled through the three
landscape types, so that the forested, arid and rural landscape types did not appear in succession, but
rather one forest, one rural, one arid, repeat.
To avoid garnering extreme responses by presenting predictable alternating photographs, I placed the
photographs wherein the transmission lines are most prevalent in the scene until the end of the survey.
In retrospect, this may have had an unintended consequence of creating a perceived gradient wherein
the transmission lines appear progressively more obvious.
Photo manipulated images, as described earlier, were not presented sequentially in the survey. In other
words, while I created “pairs” of some of the scenes—with and without transmission lines, for
instance—I did not present the photographs in the actual survey as pairs but as stand‐alone images.
The last photograph does not depict any particular landscape type or transmission line variable, but
instead shows the view from a highway through a forest where four transmission lines cross overhead,
creating a canopy of sorts. I included that scene because I simply wanted to know how people reacted
to the visual condition created by these transmission lines.
Rating Scale and Questions
An easily recognizable Likert scale was used to record how well survey participants favored each scene.
That is, each participant was asked to rate the degree to which they liked a scene on a scale of 1 through
6, in which 1 indicated “dislike” and 6 indicated “like.” I selected a scale in the six point range (rather
than the popular seven point scale) so that a neutral rating was not an option, forcing participants to
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make an evaluation of each scene (Vining and Stevens, 1986). I chose this tactic in recognition that
people might perceive these scenes as relatively ordinary and rate them all neutrally, which would not
yield a reliable data set for my purposes.
In order to elicit a full reaction to each photograph, I asked the respondents to describe what they
specifically liked and disliked about each photograph, and then offered respondents an opportunity to
enter any additional comments they had about each scene. A text field displayed at eight rows and 75
columns but allowing an unlimited number of characters followed each of these questions, allowing the
respondents to enter as much or as little as they desired.
Each scene was mentioned by number to ensure that data collected would be correctly tracked from the
survey input form to the survey response spreadsheet. Each set of photographs and questions were
bounded by a white box and the background was light grey, subtly grouping each set of photographs
and questions, as well as the demographic questions at the end of the survey. Figure 3‐2 approximates
how the survey appeared on screen. Word choice was carefully considered in the development of the
survey. I used “scene” instead of “photo” or “image” because I wanted the respondents to focus on the
landscape itself, rather than any elements inherent to the photograph such as composition, lighting,
evidence of photo manipulation, and so on.
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Figure 3‐2. Survey appearance. An approximation of how the survey appeared on screen. Notice the grey box delineating each
scene and its questions.
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Some basic demographic questions closed the survey. I wanted to know how much time the survey
respondents spent in the landscapes the survey addressed (that is, rural or wild, not necessarily forested
or arid), though the meaning of each descriptor offered (e.g.: often / sometimes / rarely / never) could
vary between participants.
I then asked three questions directly about transmission lines in the landscape: “When travelling in rural
areas, do you ever notice large power lines in the landscape? Have you ever felt that the power lines
were affecting your visual experience? How?” This is the first and only time transmission lines are
explicitly mentioned in the survey, though I called them “power lines” due to some confusion I’d
experienced regarding the phrase “transmission line” among non‐experts, prior to developing the
survey. A few questions about age, sex and occupation or field of study rounded out the survey, and
these data were collected to determine if any trending occurred among or within these groups.
Finally, participants were asked if they took the survey using a handheld device. I asked this question
because I was concerned about the extreme reduction in image size and clarity on a small screen.
Web Interface
The survey itself was initially designed in Google Forms, a free application offered by Google to create
forms for data collection which automatically generates a Google Docs spreadsheet to collect and store
the data. The Google Forms format, however, did not allow for the image size customization I desired
and felt was crucial for the survey, so I built the bulk of the survey in Google Forms and used the HTML
code from it to customize the survey page, which still linked to the Google Docs spreadsheet. I
customized the look and feel of the survey page by modifying the HTML code directly, which allowed me
to scale the photographs based on the viewer’s browser window size rather than be limited by
dimensions prescribed by Google Forms. Since obtaining my own website would be too costly and
complicated for the duration of this thesis project, I uploaded the HTML file to Dropbox, a free file‐
sharing site available to anyone with the website address where it was “hosted.” I distributed the
shortened form of the URL as generated by Dropbox to potential respondents, further discussed below.
Unfortunately, the website address generated by Dropbox was vague: http://db.tt/CrbBFaaJ.8

8

Dropbox generates a new randomized URL each time the file is accessed by the author, so this may not be the
same URL that survey participants used.
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Survey Launch and Distribution
The survey website was activated on March 12, 2012, and about six e‐mails containing an introduction,
survey instructions and the website address were sent as an initial pilot launch to personal and
academic contacts on the same day. Nearly immediately, I received confirmations of successful survey
completions, and indeed, I was receiving survey data via the Google Docs spreadsheet, indicating to me
that this initial pilot launch was successful. A larger batch of e‐mails was distributed a few days later, on
March 19, 2012.
Usually applied when surveying hard‐to‐reach populations (Babbie, 2002) the snowball sampling
approach suited this pilot project as a way to achieve a high response rate, with minimal investment of
time and money. Applying the snowball sampling approach, all e‐mail recipients were asked to forward
this e‐mail to their contacts, as well as to share the survey website address through social networking
sites as appropriate (the original e‐mail can be found in Appendix C). To help facilitate re‐distribution, a
prepared piece of generic introductory text was included in the e‐mail. Some unsolicited feedback was
received from both well‐known and distant acquaintances, that they were passing the survey along to
extensive networks, exactly as I had intended through the snowball sampling approach. Ideally, as the
distance between myself and the survey distribution e‐mails grew, so too should the candidness of the
responses. However, as appears to be borne out in the response rate (Figure 3‐3), it seems reasonable
to me that the survey would lose some of its vigor as it reached levels of friend‐of‐friend‐of‐friend
distribution and possibly be perceived as junk e‐mail or similar due to repeated forwarding and the fact
that the web address of the survey was not recognizable as a legitimate website.
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Figure 3‐3. Survey response rate. Note the first and second spikes, corresponding with the two batches of distribution e‐mails.
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In addition to the e‐mails, I added a “Recommend” button to the end of the survey using HTML code
prepared by the social network company Facebook, so that participants could easily share the survey
site with their Facebook network. When the survey closed, 13 participants had “recommended” the
survey to their Facebook networks using this tool.
In addition to my friends and family, I also sent the distribution e‐mail to about 40 fellow landscape
architecture students and three landscape architects. Upon closing the survey however, only 18
respondents had listed “landscape architect” or “landscape architecture student” or a variation of these
as their occupation or field of study, representing only seven percent of the total responses, which does
not present much concern of trained expert bias for the survey results as a whole.

Analysis
I used a combination of Microsoft Excel and a qualitative data analysis program called Atlas.ti to code
and query the survey results. Simple statistical analyses were performed on the data acquired from the
Likert scale ratings, but because the survey largely relied on open‐ended written answers, I used
Microsoft Excel and Atlas.ti as well as manual coding techniques to conduct a content analysis, using
words and phrases both in association with the photos from the survey and without such association to
gauge how the participants feel about these landscapes and the transmission lines within them
generally.

Summary
Given my nascent web programming skills, development of the pilot survey instrument was
straightforward, though it was apparent even from the beginning that some aspects of the survey could
be better executed, such as the continuous page layout, requiring scrolling between scenes. In the next
chapter I present the survey results, and I discuss the challenges of the survey and how it could be
improved for future use in the Discussion chapter.
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Chapter 4 : Results
Overview
In this chapter, I present and discuss the results of the survey and how they might inform further study
of casual observer preferences regarding high‐voltage transmission lines in wildland landscapes. First I
describe the overall trends borne by the quantitative results as collected from the responses to the
Likert rating scales, and second I describe the trends identified through the qualitative data collected
from the responses to the open‐ended questions. Next, I identify response trends for each of the scenes
in the order in which they appeared in the survey, and for each I discuss why I selected each scene,
including landscape types and transmission line variables, as discussed in the Introduction on page 8 and
in the Research Methods chapter on page 23, respectively. I also summarize the responses each scene
garnered9. Finally, I describe the survey responses generally.

Quantitative Results
Generally speaking, the average rating for the scenes indicates a dislike for transmission lines in the rural
and wildland landscapes depicted in the survey photographs. As illustrated in Figure 4‐1, below, the first
four scenes, which contained no transmission lines, rated rather highly, averaging a rating of 4 or higher,
but a sharp drop occurs at Scene 05, which depicts a transmission line prominently in the landscape. The
next six scenes received slightly higher ratings, with Scenes 08, 09 and 10 all receiving an average of 3.6.
This is interesting because scenes 07, 08 and 10 all depict large transmission lines in the distance, and
Scene 09 depicts a smaller transmission line in the middleground, indicating that the appearance of the
size of the structures decreases the visual impact of the transmission lines. Scene 11, for which the
average rating begins to fall again (3.1), depicts another transmission line in the foreground, similar to
Scene 05. Scene 12, which depicts an arid landscape thick with a vast network of transmission lines and
little else, received the second lowest average rating of all at 2.5. While prominently featuring four
transmission lines overhead, Scene 13 nevertheless recorded an average rating of 3.0. Notably, Scene
14, which was photo manipulated to replace the original monopole towers from Scene 09 with lattice
style towers received an average rating of 2.6, a full point lower than Scene 09, indicating that tower
style does affect the visual impact of transmission lines. Finally, Scene 15, which was not associated with

9

It should be noted that some statistical error may have occurred, as some coding was word‐based may have
captured multiple instances of similar words occurred in some responses. For instance, “forest” and “trees” may
have caused a survey response to be coded for “mentions trees/forest” twice. The data and coded responses were
reviewed to prevent this, but it is possible that not all double codes were removed.
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a specific landscape so much as to see how respondents reacted to several lines directly overhead in a
wildland landscape, received the lowest average rating of all, at 2.4.
5.0
4.5

Average Rating

4.0
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

Figure 4‐1. Average scene ratings. Dashed line indicates overall trend of results, which drops by approximately two points
between the beginning of the survey to the end. Note the sharp rating drop at Scene 05, which is the first scene that includes
transmission lines.

Qualitative Results
Overall, the most frequently mentioned occurrence was in fact the transmission lines, which were
mentioned, on average, six times per respondent. As I described in the Methods chapter, I understand
that the phrase “transmission line” is somewhat specialized and included the more common reference
to “power lines” in this analysis, as well as “poles,” towers,” “lines,” “cables” and “wires” since, in the
context of their individual entries, the participants were clearly referring to the transmission lines in the
photos.
The second most frequently identified occurrence were trees at about three mentions per respondent,
on average. Trees were mentioned both in the context of their appreciated presence in the forested
scenes and their unfortunate absence in the arid scenes or where forest clearing was evident in the
landscape, either in conjunction with the transmission lines or otherwise.
Roads appeared in about half of the photos and were the second most commonly mentioned
occurrence, both in positive and negative descriptions.
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Table 4‐1. Summary table of each of the landscape scenes and the average survey rating of each.
LANDSCAPE
DISTANCE
DENSITY
STYLE
Scene
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15

forested
X

arid

rural

FG MG BG

dense

not dense

lattice

mono

H‐frame

X
X
X
X

X

X

X
X

X
X

X
X
X

X
X
X

X

X

X
X

X

X
X
X
X

X

X

X
X
X
X

X
X

X

X

X

X
X
X
X

X
X

X

X
X
X
X
X

AVERAGE
RATING
4.8
4.3
4.3
4.0
2.5
3.1
3.3
3.6
3.6
3.6
3.1
2.5
3.0
2.6
2.4

Individual Scene Responses
In this section, I have included each of the scenes from the survey, accompanied by an at‐a‐glance
information box to the right that lists the most frequently “liked” and “disliked” features, as well as a
generalized “additional” comment to give some indication of what respondents were thinking about
each scene (these are not necessarily the most frequently identified of the “additional comments,” but
are generalized trends that I noticed). Next, the average rating for each scene is identified, and a simple
bar graph indicates the proportion and percentage of each rating received. Following each image is a
description of the scene and why I selected it for the survey, as well as a brief discussion of the
quantitative and qualitative data received for each scene.
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Figure 4‐2. Scene 01: Forested landscape, no transmission lines or other structures.

Scene 01 was intended to represent an undeveloped, forested landscape, and I placed it first in the
survey as one of the four trial photos, as described on page 28. The natural setting contains no
transmission lines or any other structures, and gives survey participants an opportunity to acclimate to
the survey and its format.
With an average of 4.8, this scene was rated the highest of all the survey scenes, with 87 percent of
respondents rating the scene as a 4, 5 or 6. Only one respondent recorded a rating of 1 (less than one
percent), and the remaining 14 percent rated the scene as a 2 or 3.
The most frequently identified feature of this scene was on the trees and forest, which were collectively
mentioned in 80 percent of survey responses. Thirty‐eight percent specifically mentioned noticing dead,
downed and fallen trees in the scene. Other frequently mentioned features were the stream (45
percent) and the mountains (38 percent), as well as a variety of statements that expressed appreciation
of natural state of the landscape (36 percent).
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Figure 4‐3. Scene 02: Rural landscape, human habitation and development obvious. No transmission
lines.

The second trial scene, the photograph in Scene 02 was manipulated in Adobe Photoshop to remove a
transmission line in the background. The resulting scene is a rural housing and ranching development in
the mountains with no transmission lines, but a road dominating the lower third of the frame.
With an overall average rating of 4.3 and 64 percent of respondents rating this scene as a 4 or 5 this
scene recorded a definite shift to the middle of the rating scale, indicating that the built structures do
not improve the appearance of the scene, even if they were the most frequently mentioned elements of
the scene. Six percent of respondents rated the scene as a 1 or 2, overall indicating a general feeling of
mediocrity among survey respondents.
The most frequently mentioned feature in Scene 02 were the structures: the fence, the house and the
barn, which were collectively mentioned by 49 percent of survey respondents. As described earlier, I
would have preferred to not take photographs while snow was present due to the extra attention I
thought it would receive, and indeed, snow was commented upon by 42 percent of survey respondents,
garnering both positive and negative comments. Other features commented upon were the mountains
(41 percent), the road (38 percent) and the trees (25 percent).
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Figure 4‐4. Scene 03: Arid landscape, human habitation and landscape control obvious. No transmission
lines.

The third “trial” scene was intended to introduce the arid landscape type and features a mostly treeless
plateau above a large river and small neighborhood.
Scene 03 also recorded an average of 4.3, with 57 percent of survey respondents rating the scene at a 4
or 5. Twenty‐six respondents rated the scene as a 2 or 3, and the remaining 16 percent rated the scene
as a 6. Only one respondent rating the scene as a 1 (less than one percent). In all, these ratings, as
compared to those of the previous two scenes, indicates a preference for scenes wherein built
structures or development is either absent from or of minor appearance within the scene.
The river received the most comments on this scene, with 80 percent of survey respondents describing
it. The second most frequently mentioned feature of Scene 03 was the landform (hills and plateaus, at
48 percent). The houses were mentioned by 24 percent of survey responses and 26 percent of the
responses described the scene as “brown.”

40
Figure 4‐5. Scene 04: Forested landscape, landscape management evident. No transmission lines.

The last of the “trial” scenes, this photograph was manipulated in Adobe Photoshop to remove a series
of three transmission lines along the toe of the hillside and features both rural and forested landscape
types, though the forested hillside was my reason for including this photograph in the survey.
Scene 04 recorded an average of 4.0, again indicating that a scene lacking obvious development is
regarded more highly than a scene with development or built structures. Fifty‐five percent of survey
respondents rated this scene as a 3 or 4. Following a typical bell curve distribution, one percent rated
the scene as a 1, nine percent rated it a 2 and 25 percent rated it a 3. The remaining 13 percent of
respondents rated the scene at a 6.
The lack of apparent focal point seemed to bother some survey participants, though the highest number
of comments focused on the hills (48 percent). The second and third most frequently identified features
of Scene 04 were the trees and barbed wire fence in the foreground, at 42 and 30 percent, respectively.
Nineteen percent of survey responses praised the greenery of the scene (perhaps in contrast to Scene
03), and 11 percent commented on the fog along the hilltops. Similar to the snow in Scene 02 and
others, I would have preferred to have more generic weather conditions during photography, to avoid
precisely this distractive element.
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Figure 4‐6. Scene 05: Rural landscape, pasture backed by trees. One wooden H‐frame transmission line
in the foreground.

The first scene of the survey that includes transmission lines, this photograph was manipulated to add
three wooden H‐frame transmission towers, beginning in the foreground and moving away from the
viewer.
The introduction of the transmission lines immediately triggered a clear dislike among survey
respondents, who firmly rated this scene on the “dislike” end of the rating scale, resulting in an average
rating of 2.5. Nearly a quarter (twenty‐three percent) of respondents rated this scene as a 1, and one
third (33 percent) of respondents rated the scene as a 2, while another quarter (25 percent) rated it a 3.
Only twenty percent of respondents rated this scene at 4 or higher.
A full 71 percent of survey responses included mention of the transmission line in Scene 05, though
some seemed somewhat charmed by its seemingly older character, two of whom noted the materiality
and rusticity of the H‐frame towers. Sixty‐one percent of responses mentioned the vegetation of the
scene, specifically on the condition and purpose of the cleared vegetation and some wondered about
whether vegetative screening or other plantings could be applied to ease the visual impact of the
transmission line.
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Figure 4‐7. Scene 06: Rural landscape, river and bridge in the background. Several lattice towers and
monopoles in the middleground.

This photograph was selected for the survey because it portrays a dense arrangement of transmission
towers of numerous lattice‐based designs in an arid landscape.
Scene 06 received an average rating of 3.1, with approximately one quarter of survey respondents rating
the scene at 2, 3 and 4 (27, 24 and 23 percent, respectively). The remaining 25 percent split between a
rating of 1 (11 percent) and 10 and four percent recording a rating of 5 and 6, respectively.
The vast majority of survey respondents (81 percent) reacted to the transmission towers in Scene 06,
commenting on their number, density, the multiplicity of tower styles, their interruption of the view,
their haphazard placement in the scene and a few raised the question of impacts to wildlife habitat.
Eight respondents commented on the “industrialization” of the landscape as a result of the transmission
lines. Thirty‐three percent of survey responses mentioned the mountains in the background, and 30
percent mentioned the river to the right hand side of the scene. Furthermore, 11 percent of survey
responses mentioned the bridge, indicating to me a high level of attention paid to features besides the
transmission lines.
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Figure 4‐8. Scene 07: Rural landscape, highway in the foreground and landscape management evident.
Four lattice towers in the background.

This photograph was selected for the survey to represent a forested landscape type and transmission
towers in the distance.
The average rating for this scene was 3.3, very similar to the rating distribution of Scene 06, recording
approximately one quarter of survey respondents each rating the scene at 2, 3 and 4 (24, 28 and 23
percent each, respectively). The remaining 25 percent was again split between 7 percent rating the
scene at 1 and 18 percent rating the scene at 5 or 6.
Seventy percent of survey responses mentioned the road, almost all bemoaning its existence through a
relatively scenic area, though some justified the road’s necessity. The trees were mentioned by 42
percent of survey responses, followed by snow, at 40 percent. The transmission towers in the very
center of the frame were mentioned in 28 percent of survey responses.

44
Figure 4‐9. Scene 08: Rural landscape, human habitation and development obvious. Two lattice towers
in the background.

This is the first time survey participants had seen a repeated image, though as described earlier, this
photograph is in fact the original, unaltered image showing two transmission lines in the distance.
Coincidental to this being the first repeated scene, I noticed a distinct dip in the response rate for Scene
08 (n=203, compared to 220 for Scene 07), which, along with the nearly one quarter of survey
respondents that we know noticed the repetition, as well as some anecdotal evidence, suggests that
some participants skipped this scene because they believed it to be repeated in error. The response rate
jumps back to 213 in the following scene, though it does trend slightly downward throughout the length
of the survey.
The rating distribution was nearly symmetrical, with 49 percent of survey respondents rating the scene
on the “dislike” side of the scale (1 through 3) and 51 percent of respondents rating the scene on the
“like” side of the scale (4 through 6). Sixty‐two percent of survey respondents, nearly two‐thirds, rated
the scene solidly in the middle of the scale, with 4 and 5 each recording 31 percent of survey
respondents. Several respondents made comments that indicated that the addition of the transmission
lines decreased the visual quality of the scene, with comments such as “This time there is an added
scourge of transmission lines through the area that I like. while there is some natural value, looks pretty
disturbed” (P52).
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Most survey participants simply responded to the scene without commenting on its previous
appearance, 24 percent of survey respondents recognized the duplicate image. Furthermore, 17 percent
of survey respondents explicitly described the difference between the images, while seven percent
mentioned having seen the image before, but did not describe the “addition” of the transmission lines in
Scene 08. The lack of specificity in these types of responses, as well as response problems stemming
from the use of repeating similar images is discussed in the next chapter, under Use of Photographs.
Generally, respondent comments on the transmission lines ranged from simply acknowledging the
“new” lines to strong aversion. Similarly to Scene 02, the snow, mountains and trees were frequently
commented upon, at 24, 23 and 19 percent, respectively.
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Figure 4‐10. Scene 09: Arid landscape, road in the foreground. One monopole transmission line in the
middleground.

Scene 09 was selected to represent the monopole style in an arid landscape setting. The single set of
small towers disappears into the landscape as they approach the horizon to the right of the frame, along
with the two‐lane road in this remote landscape.
Survey respondents shifted slightly to the “like” side of the scale for this scene, with nearly one‐third (29
percent) of respondents rating this scene at a 4. Nine percent rated Scene 09 as a 1, 13 percent as a 2,
and 23 percent rated it as a 3. About one quarter seemed to really like the scene, rating it at 5 (20
percent) or 6 (six percent).
The occurrence most frequently commented on was the road, with 59 percent of survey responses
mentioning it, whether it be described as ugly or with a sense of nostalgia. The transmission towers
were mentioned in 47 percent of survey responses. This scene is about halfway through the survey, and
it is possible that at this point in the survey, if not earlier, survey participants have noticed the pattern of
transmission lines in the scenes and are seeing them more readily. Other features garnering attention in
this scene were the openness of the landscape and sky, and the desert landscape type, at 17, 16 and 13
percent of responses, respectively.
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Figure 4‐11. Scene 10: Forested landscape, landscape management evident. Three lattice transmission
lines in the background.

The photograph in Scene 10 is the same landscape as that in Scene 04, but taken with a longer
perspective view.
Eleven percent of survey respondents commented on the similarity between the two scenes, but only
about half of these (five percent) specifically stated that they noticed the three lattice style transmission
lines that appear in the background of this image along the tow of the hillside. Overall, the transmission
lines were mentioned in 44 percent of survey responses. The road and hills were mentioned nearly
equally, at 38 and 36 percent, respectively. Some respondents beginning to express frustration that
roads repeatedly appear in the survey scenes.
Scene 10 averaged in the middle of the scale at 3.6, again recording a typical bell curve distribution. Two
percent of respondents rated the scene at 1, 17 percent at 2 and 27 percent at 3. One‐third of survey
respondents rated the scene at a 4 (33 percent). Rating 5 recorded 16 percent and rating 6 recorded five
percent of survey respondents.
As mentioned above, 44 percent of respondents mentioned the transmission lines in this scene, which
suggests that the distance between the viewer and transmission lines does not sufficiently reduce the
visual impact of the transmission lines, as perceived by casual observers.
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Figure 4‐12. Scene 11: Rural landscape, pasture backed by trees. One monopole transmission line in the
foreground.

Another scene whose photograph has been seen in the survey once before, the towers in Scene 11 are
in the same locations as those in Scene 05, but were switched from wooden H‐frames to dark‐colored
monopoles.
Not as low as the similar Scene 05 (average rating of 2.5), Scene 11 recorded an average of 3.1, with
nearly one‐third (31 percent) of survey respondents recording a rating of 3 for this scene. This shift,
though slight, indicates a preference for the monopole style towers or their materiality. The material of
the monopoles is vague in appearance, but was intended as a chemically weathered metal, as is
sometimes used when trying to camouflage transmission towers. Eight percent of respondents rated
Scene 11 at a 1 and 24 percent at a 2. Twenty‐two percent of survey respondents rated the scene at a 4,
11 percent at a 5 and three percent at a 6.
Eight percent of survey respondents commented on the scene repetition, with five percent specifically
noting the difference in tower style and three percent not making this distinction. Overall, 44 percent of
survey responses commented on the transmission line. The trees and pasture were collectively
mentioned in 22 percent of responses for Scene 11.
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Figure 4‐13. Scene 12: Arid landscape, heavy with sagebrush. Several lattice transmission towers in the
middleground and background.

Similar to Scene 06, Scene 12 shows an array of lattice transmission towers in an arid environment,
though in this scene, the towers fill the foreground, middleground and background.
Scene 12 received the most ratings of “dislike,” with nearly one‐third of survey respondents rating this
scene as a 1. The remaining rating options received decreasing percentages: 27 percent rated this scene
as a 2, 23 percent rated it as a 3, 13 percent rated it as a 4, five percent rated it as a 5 and two percent
rated it as a 6. Overall, Scene 12 also recorded the second‐lowest rating, which, along with the
comments entered for this scene, suggests that the numerous transmission towers, seemingly so
disorganized and of so many different styles, is not appreciated by the survey participants who
responded to this scene.
Sixty‐six percent of survey responses noted the transmission lines in this scene, and only 22 percent
mentioned the road, possibly indicating a shift in which feature was perceived to dominate the scene.
The fence in the lower left hand corner was commented upon in 16 percent of survey responses, and
the desert landscape and sagebrush vegetation were collectively mentioned in 24 percent of survey
responses (ten and 14 percent, respectively).
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Figure 4‐14. Scene 13: Forested landscape, landscape management obvious. Three lattice towers in the
middleground.

I included this scene in the survey with some reluctance, as I felt that the snowy corridor and overhead
conductors were so very prominent in the scene that there was little else to see in the landscape. But in
the end I included it as an accurate view of a transmission line corridor from a well‐marked and traveled
forest road that recreationists might use to access cross‐country ski areas or hiking trails. Indeed, I did
not travel far from the highway to reach this location, which was along a marked and well‐plowed forest
road.
With an average of 3.0, this scene recorded a strongly neutral rating, with over half (52 percent) of
respondents rating the scene in the middle of the scale, at 3 and 4. Overall, far more respondents leaned
to the “dislike” side of the scale, with 14 percent of respondents firmly disliking the scene, and 23
percent registering a rating of 2, while a total of 11 percent of respondents liked the scene enough to
rate it at 5 or 6.
Overall, respondents commented most frequently on the transmission lines (70 percent), and the snow
elicited comments both favorable and unfavorable among 64 percent of survey responses. Other
frequent positive comments were on the trees (48 percent) including the apparent health of the forest,
and the sky conditions (18 percent). One word that had not been used much since the very first
photograph but that was used with some frequency when describing this scene was “pretty.”
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Figure 4‐15. Scene 14: Arid landscape, road in the foreground. One transmission line with lattice towers
in the middleground.

In Scene 14, I replaced the monopoles of Scene 09 with a digital model of a lattice style transmission
tower.
Scene 14 recorded an average of 2.6, with about one‐third of respondents recording a rating of 2 and
nearly as many, 29 percent, recording a rating of 3. Eighteen percent recorded a rating of 1, leaving less
than one quarter of the respondents to record a rating of 4, 5 or 6.
Fifty‐eight percent of survey responses included mention of the transmission line, though reactions to
the tower style were split: some respondents prefer the monopoles and some stated their preference
for the lattice towers in this context. Ten percent of survey respondents stated that they’d seen this
image earlier in the survey and eight percent specifically mentioned that they’d noticed the difference
between the two images. Other frequently mentioned elements in this scene were the road (32
percent), the sky (ten percent) and the desert landscape (eight percent).
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Figure 4‐16. Scene 15: Forested landscape, mostly sky. Two lattice transmission towers in the
middleground, numerous conductors overhead.

The photograph in Scene 15 was not associated with any particular landscape type, tower design or
placement variables I have described for the previous scenes, but I included this image simply because I
was curious to know how survey participants would react to this veritable canopy of conductors
spanning the mountain highway. The photograph itself was taken just a few hundred yards after the
photograph in Scene 07 was taken, and a few respondents even recognized the location and correctly
named it, while a few other respondents seemed convinced that this was an altered photograph, that
there could not possibly be so many transmission lines in one place.
Scene 15 garnered the lowest average rating: 2.4. Over one‐third of survey respondents recorded a
rating of 2 (34 percent), while about one quarter rated this scene at 1 or 3 (25 and 24 percent,
respectively). Only 16 percent of respondents rated this scene at 4 or higher. Ten percent rated the
scene at 4 and three percent each rated the scene at 5 or 6.
The transmission lines were mentioned in 69 percent of survey responses; trees, both their presence in
the foreground as well as their absence in the background were mentioned in 38 percent of the
responses; and the road and cars were mentioned in 35 percent of the responses. Of the comments
made about the transmission lines, most were negative, but some seemed intrigued and seemed to try
to make a design element of the numerous conductors crossing overhead. One participant wrote “…in a
weird way, they almost look like suspension wires holding the scene together on a dicey curve” (P30).
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Responses to Inquiry on Visual Impacts of Transmission Lines, Generally
Following the 15 scenes and their associated questions, survey participants were asked the only
question that specifically mentioned transmission lines, “When travelling in rural areas, do you ever
notice large power lines in the landscape? Have you ever felt that the power lines were affecting your
visual experience? How?” Ninety percent of the survey participants responded to this question. Of
these, nearly 70 percent described transmission lines as negatively impacting their visual experience of
rural and wildland areas. The most frequently used negative descriptor was “ugly” followed by various
uses of “distract.” The nine most frequently used negative descriptors and the frequency of each are
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illustrated in Figure 4‐16.
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Figure 4‐17. The most frequently used words describing negative impacts to the respondents’ visual experience.

Twenty‐three percent suggested or described a neutral visual experience regarding transmission lines.
Since no respondents used the word “neutral” per se, I gauged and categorized neutral responses when
the respondent answered with language that expressed neither positive or negative feelings towards
the visual impact of transmission lines. For instance, “Little affect. They are gone quickly when driving”
(participant (P) 162) or “I notice them [but] I don’t let them affect my visual experience” (P106). I also
categorized as neutral those responses which simultaneously contained contradictory or opposing
statements regarding transmission lines, such as “In some ways, they detract from the beauty of the
scene, but it depends. In some scenes…they seem to fit in with the scenery nicely.” (P179). Only two
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respondents gave specifically and exclusively positive reactions to the visual impacts of transmission
lines, one of whom wrote “I notice them and I think that they do affect my visual experience, but in a
positive way. Power lines make the landscape more stark and real, I think, and evoke a certain
loneliness.” (P219). Seven percent of survey respondents who answered this question entered
responses that I was unable to place in any of these three categories, and are noted in Figure 4‐17 as
“unknown.” These responses varied from statements too brief or inconclusive for me to attribute a
positive or negative position, such as “Yes. I find them interesting. The engineering involved, the linear
motion through the landscape.” (P3), to agitated commentary like “Do you like power in your house?
Deal with power lines in the country!!!!” (P108).

unknown
7%

neutral
23%
negative
69%
positive
1%

Figure 4‐18. Perception of transmission lines in rural areas.

Of the 143 respondents who described negative feelings towards the appearance of transmission lines
in rural and wildland landscapes, the most frequently referenced complaint was in regards to the size of
the structures, as illustrated in Figure 4‐18. Some of these respondents suggested that smaller, more
discrete structures were preferable over large metal structures (lattice towers). Seven survey
respondents—nearly half as many as those that mentioned size—mentioned the clearing of trees to
accommodate transmission lines, though they tended to acknowledge that such corridors are necessary
for safety reasons. Transmission line siting, density and tower style were mentioned in equal
frequencies. Transmission line siting refers to the physical location of the transmission line in the
landscape, such as placement of towers along a ridgeline, or their proximity to a road. Density, as
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discussed on page 23, refers to the number of transmission lines in a particular space. Multiple lines and
towers may be located parallel each other as they move over long distances, but within the vicinity of
energy generation facilities as energy is being conveyed to various distant locations, the lines and towers
may appear to be disorganized or messy. Both of these conditions were mentioned by survey
respondents commenting on transmission line density: some complained that more than one line
cluttered the landscape, and others commented that the haphazard appearance of multiple lines
appeared forest‐like (P174), and one respondent wrote “When they are neatly lined up it's fine, but
when they're in disarray…it makes everything uglier.” (P128). Responses regarding the bulkiness or
ugliness of the towers was categorized as style, since these are characteristics that could be addressed
by changing the design of the towers (using monopoles instead of lattice towers for a more elegant
appearance, for instance). Few people described specific styles that they objected to, stating generally
that some styles are “…more offensive…than others, in terms of their size, structure and style.” (P38). Of
the six respondents that mentioned specifics regarding tower style, one mentioned a preference for
“phone poles” (P208), and another admonished the angularity of the lattice towers (P112). Lastly, four
respondents specifically mentioned materiality, though usually in conjunction with style or size. These
respondents suggested that smaller, wooden poles were preferable over large metal or concrete towers.
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Figure 4‐19. Frequently cited issues among survey respondents regarding the appearance of transmission lines.
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Minor Survey Response Trends
In addition to the general responses outlined earlier and the responses to individual scenes just
described, there were a number of less frequent but interesting data collected through the survey.
Some respondents noted that while they might actually see transmission lines in rural and wildland
landscapes, they tend to not notice them, and simply accept them as a fact of modern living, just as
much as the road or other utilities. To that end, their comments reflected this idea when they described
transmission lines or other infrastructure existing in remote locations, where they travel to in order to
escape everyday city life. However, some people seemed to be unaware of the purpose of the
infrastructure that they were viewing, and for instance referred to the transmission lines as cell phone
towers (P126) or ski lifts (P70). Counter to taking the infrastructure for granted, and as mentioned in the
Introduction chapter, the question of transmission line burial or other non‐specific transmission
alternatives was raised among some of the respondents.
Despite the survey’s instructions asking participants to describe the landscape in terms of the scene
itself and not the photograph’s composition or other features, the lack of focal point in scenes 04, 05
and 11 was commented upon by several participants.
Another minor trend I noticed among the responses was that if there was something in the scene that
was easily recognized as human‐made such as houses, fences, outbuildings or roads, these features
were readily mentioned, either favorably or unfavorably. As described earlier, I had anticipated similar
issues if people or readable signs appeared in the scenes, and so avoided including people or readable
signage in the photographs.
Finally, to answer the question I asked simply out of curiosity, 21 survey participants took the survey
using a handheld device. I can’t draw any conclusions from this data, but it is interesting to know that
despite including language in the survey introduction discouraging using handheld devices, nearly ten
percent of survey respondents did anyway.
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Summary
Generally, the survey responses were more scattered than I had anticipated, though trends did emerge
opposing the scenes with many transmission towers in seeming disorder. The size of the transmission
towers was the most opposed aspect of the scenes, indicating that survey participants were more
tolerant of smaller towers or larger towers as long as they are in the distance. In the next chapter, I
discuss the survey’s strengths and weaknesses, as well as possible improvements that could be made in
future applications of the survey.
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Chapter 5 : Discussion
Overview
In this chapter, I discuss my experience regarding the development, execution and analysis portions of
this thesis, and the survey in particular. Where applicable, I also comment on how this survey
instrument could be improved upon for future visual impact research. This chapter is organized into four
sections. First, I reflect on the challenges of survey development and distribution, second I discuss the
use of photographs in visual impact survey research, next I discuss problems I encountered with the
survey questions, and lastly I describe possible improvements that could be made on the survey for
future applications.
To bring this work full circle, I think it’s important to reflect on the entire process of this thesis work, and
to reiterate the overarching issues that drove my interest in this area of study in the first place. Since the
implementation of NEPA in 1970, visual impact analyses have been standard parts of the environmental
impact analysis process, but is almost exclusively left to trained experts, with little, if any upfront‐ input
from casual observers from the general populace. I continue to argue that the public comment period
allotted for individual projects is insufficient and that federal land management agencies ought to
consider involving casual observers earlier in the process and more vigorously. As I learned through
conducting my survey experiment and as I discuss in this chapter, getting casual observers to articulate
what aspects of the visual experience they like and dislike, especially when using a static medium such
as photography, is challenging but has strong potential to aid in the development of an approach to
visual impact analysis for federal lands that adequately embraces the concerns of the casual observers
who visit, use and ultimately support the management of these lands.

Reflections
I am personally pleased with the survey as it was developed, distributed and the responses I received.
The types of responses I received have informed my work and will lead to a more robust product ,
should I have the opportunity to work on visual impact surveys in the future.
Survey Challenges
Getting people to analyze and articulate their feelings about the visual aspects—and only the visual
aspects—of a landscape scene, with or without transmission lines, was more challenging than I had
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anticipated. I was surprised at how many respondents reminisced about childhood memories, road trips
and family travel, rather than make any direct statement about the scenes. This makes me consider
whether it is reasonable to expect people to be able to tease the visual experience out of their overall
experience, or if they are too tightly woven together. When planning my research method, I had
considered a field‐based approach of intercepting and conducting brief interviews of hikers as they
returned from day hikes. This was ruled out for a number of reasons, mostly related to the season in
which I would be conducting my research (winter), which simultaneously posed issues of adequate
participant recruitment and my own safety. The fact that I would only be engaging a single user group
and their biases was also scrutinized and ultimately rejected. Furthermore, had I conducted a survey this
way, their responses to my questions about their visual experience would most likely be influenced by
all of the sensations of the activity they just performed including the fact that they’re possibly tired,
hungry or uncomfortable. Better, I thought, to try to isolate the visual experience as well as aim for a
larger and broader sample size.
Survey Strengths
The greatest strengths of the survey was its ease development and distribution. The Google Docs and
Dropbox tools, on which the survey was built as described in the Research Methods chapter were easy
to learn and use and employing the snowball sampling technique via e‐mail required minimal effort. The
fact that the survey participants were anonymous was also helpful, as I can be confident that survey
participants whom I know personally were more candid in their responses than they may have been had
I performed an in‐person questionnaire with them.
While I did not seek feedback on the survey in a methodical way, in the weeks following the survey I
encountered several people who told me about their experience with it, and though these were not
structured debriefing sessions, the fact that no one suggested that they could not access or did not
understand how to take the survey leads me to believe that the web interface was easy to understand
and follow. In the same vein, I spoke with several people who told me that they had received an e‐mail
about the survey, and that they had intended to take the survey but had forgotten or run out of time.
This suggests that while e‐mail requires minimal effort to send, it is also easy to ignore or postpone.
Survey Weaknesses
If I had stronger web design skills, I could have engineered a website for the survey that would have
addressed a few of the weaknesses I have since identified. The first of these that because the survey
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appeared as a single continuous page, survey participants were able to scroll back and forth between
scenes, comparing them more closely than I would have liked. I am inclined to believe some survey
participants in fact did this because their responses for the second appearance of the photo
manipulated scenes were either exact copies of their initial responses or they referred to previous
scenes accurately by number (i.e.: “same as scene 2 but with powerlines” [P20], or “Really ugly power
lines, plus see my comments about Scene Nine” [P 36]). I recognize that these occurrences could
conceivably be the result of respondents with exceptional memories, but these occurrences were
frequent enough to suggest that the respondents were indeed scrolling back and forth between images.
This is problematic because responses like “see response to scene x” makes response coding difficult
and decreases reliability. Firstly, I could not necessarily tell if they were seeing the difference between
scenes with and without lines, and second, coding for directions to me on where to find their response
to what is actually a different question is not legitimate data. Furthermore I run the risk of inadvertently
misinterpreting their initial response in an attempt to fill in subsequent responses for them. In this
situation I am also forced wonder if they are truly reacting to the seemingly identical images or if they
are simply dismissing the second image as a duplicate.
To prevent these problems in subsequent surveys I would design the website to display only one scene
and its associated questions appear per page, with a “next” button or similar at the bottom of each
screen. Successful deployment of this redesign would require an extra level of care in programming,
because it is reasonable to anticipate that some survey participants would want to navigate backwards
(e.g.: click the “back” button) to compare scenes, similar to what I described here. Data collection
problems beyond my own technical understanding could arise with a one‐scene‐at‐a‐time format and
would need to be programmed for, though I know such programming is available.
The second website‐specific problem I would anticipate in a larger application of a web‐based survey
would be the matter of URL vagueness. While I was very pleased with the 230 participants that were
recruited for this thesis, if this survey were intended for wider distribution where budget and more
rigorous support were available, I would certainly want a more recognizable URL. The reason is twofold:
a recognizable URL is both easier to remember and doesn’t raise flags in the mind of a savvy internet
user, to whom a URL of randomly generated alphanumeric characters is likely suspect. I can say with
relative certainty, that if I were asked to visit a website with a URL resembling the one generated by
Dropbox, I probably would not unless it came from a highly trusted source.
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No matter how well‐designed the survey, however, I would not have been able to address another
weakness of an web‐based survey, that being how exactly people viewed the survey, that is, the size or
resolution of their computer screen, or the use of handheld devices such as web‐enabled tablets and cell
phones. Utilization of a web‐based tool puts this matter completely out of my control.

Use of Photographs
While photographs in any format are an extremely convenient tool for landscape perception research,
they are not ideal for a few reasons. They are helpful in that a photograph automatically shunts all of the
participant’s attention to the visual aspect. The participant viewing a photograph of a landscape is not
experiencing the smells, sounds and feel of a that landscape, as in the case of my survey. The viewer is
therefore not distracted by these elements, which could conceivably influence their perception, either
positively or negatively. However, the immediate and extreme reduction in size—when size is a vital
part of the landscape—of a landscape view as captured in a photograph makes the photograph a poor
replacement for the real thing. Similarly, converting a three‐dimensional scene into a two‐dimensional
image fundamentally changes the way a viewer perceives the space of the landscape.
Furthermore, many respondents commented on the quality of the photographs themselves, such as on
the composition, lighting and angle of the camera’s view. In hindsight, in addition to the instructions I
provided to not critique the photographs themselves, I could have asked participants to imagine
themselves in each scene, even suggesting that they imagine themselves as a passenger in a car as
scenes 04, 05 and 11 were intended to do.
Field Photography
About half of the survey scenes included the road from which I was taking the photographs, and the
road was mentioned 649 times in the survey responses. The majority of these mentions were negative,
such as for Scene 07, but sometimes the road garnered positive reactions, such as the lonely highway of
Scenes 09 and 14. This prompted me to wonder about the staticness of roads in photographs that
causes them to be so readily noticed and commented upon. If I were in a car with the survey
participants and we drove past or through the same scenes that appeared in the survey and I asked
them “what do you like or dislike about what you see outside?” I imagine that they would not respond
with “the road” as frequently as was recorded in the survey responses. This leads me to wonder if it
would be better to use photographs free of roads, even to the point of disguising them or cropping them
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out. This seems disingenuous when the purpose of the photograph itself is trying to capture what we
actually see when we are traveling through these landscapes.
While it seemed to apply most frequently to the roads in the case of this survey, this suggested
phenomenon of staticness drawing the viewer’s attention applies to any feature of the landscape, and
indeed also applied to the transmission lines themselves. Regarding the transmission lines, one survey
respondent stated that “[t]hey're not as noticeable when you're driving past them vs a static shot of
them” (P185). The same argument could be made for other features that would normally go unnoticed
when actually viewed while in motion, such as the fences as in Scenes 02 and 04, a utility box in Scenes
04 and 10, a road maker in Scenes 09 and 14, and the cars in Scene 15.
Photo Manipulation and Repeated Scenes
While altering some of the images was necessary in order to determine whether or not participants
would notice transmission lines in the landscape scenes given different combinations of distance,
density and tower design, I am concerned that some of the survey participants who noticed that a scene
had been repeated may have focused more on the alteration itself, rather than considering each of the
scenes as a whole. In fact, Photoshop was mentioned specifically in reference to the altered images six
times, and of these, the respondent was usually telling me that they had seen the difference, but then
offered no insight as to whether the alteration changed their opinion of the scene. For instance, one
respondent wrote “That Photoshop can do such a good job with power poles” (P96). I wish that this
respondent would have written about how he noticed the transmission lines in the second image, rather
than simply pointing out that he understood that Photoshop had been used to manipulate the images. I
am concerned that this participant, and likely others, now that they were aware that altered photos
were being used, would simply look for the difference between the two images, rather than writing
about each scene at face value.
In considering how to avoid this undesired attention to alteration in a subsequent survey, the idea of
pairing the photos in a side‐by‐side manner—unaltered on the left and altered on the right, for
instance—would circumvent the issue by essentially informing the respondent that altered photos were
being used and that their preference for one scene or the other was being sought. I opted not to
attempt side‐by‐side displays of photos, as discussed in the Research Methods section.
Another potential problem with using image repetition is that respondents may have not given the
second appearance of a scene the same amount of attention as they gave the first, especially if they
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believed that they had already viewed that exact image, or if, as some respondents and anecdotal
feedback about the survey indicated, they believed the second appearance of the scene to be a mistake
on my part. It is reasonable to assume that if a participant believed that what they were viewing was
either of these, that they would simply move on to the next scene, rather than simply write about what
they liked and disliked about each scene as they moved through the survey.
Furthermore, I wish to point out that I am aware that my photo manipulation skills are mediocre, and
that the photo manipulation that involved adding of transmission lines was likely not very convincing to
some survey participants, quite possibly to the point of distraction to a viewer familiar with photo
manipulation.

Survey Questions
It seems to me in retrospect and given the types of responses I received, that asking the participants to
simply describe what they saw in the scenes may have been not only easier instructions to follow by not
putting the participants “on the spot,” but also would have yielded more directly relevant responses to
each scene. Asking participants to describe the scene would put less pressure on them to find something
they specifically liked or disliked, as some anecdotal feedback suggested. Furthermore I think this
approach would passively discourage participants from making comments about how the scene reminds
them of something from their childhood for instance, or from writing commentary about how electricity
is required for modern conveniences, and therefore transmission lines are a fact of life. Asking
participants to describe the scene would also put less pressure on them to find something they
specifically liked or disliked, as some anecdotal feedback suggested. While these items are interesting
insights into how people feel about transmission lines and modern infrastructure generally, it deviated
from my goal of gauging how casual observers perceive the visual effect of transmission lines in rural
and wildland landscapes. I feel that the six‐point Likert scale was a successful tool due to its ease of
comprehension and meaning, and it offered the ability to participate without investing more than a
minute or two. In fact, ten survey respondents utilized only the scales and offered no written answers,
whereas no survey respondents entered written answers but no Likert scale ratings.

Possible Improvements
The last of my initial research questions was to examine how this instrument could be developed and
improved to accurately and thoroughly gauge the visual experience of the casual observer. While I feel
that the survey was a success generally, upon reflection and after sifting through the responses, I have
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gained some insights and developed some ideas on how the survey could be improved for future
applications, which I outline here.
While the snowball sample technique served me well given my thesis schedule and available resources,
it would clearly not withstand the rigor of traditional research peer review, nor would it be effective, as
a sole technique, for recruiting a large enough number of participants for a representative data set. With
budget and time, I would propose investing in some advertising, such as was proved effective by Roth
(2006), who advertised on websites directly, as well as running advertisements in online forums and e‐
newsletters to recruit participants for his test of web‐based landscape survey techniques.
When I was developing the introductory language for the beginning of the survey, I was very wary of
losing the attention of recruited participants, so I was very careful to keep the instructions clear and
concise, which I still feel was beneficial, but if I were to conduct a similar survey with broader and more
invested recruitment similar to what I have just described, I would consider including an example of the
type of response I am seeking. The risk in providing an example is that it may unintentionally lead the
participants into noticing and describing certain elements in the image that they might not otherwise
have noticed or named. One way to avoid this would be to use non‐rural or wildland images, such as an
interior scene or a city park, and certainly, nothing with transmission lines. To make the samples less
prominent in the event that survey participants are uninterested in viewing them, I would consider
creating separate pages for them that would be linked to the introductory text in an obvious way.
As described throughout this chapter, I would make technical changes to the web interface, including a
format that displayed only one scene and its associated questions at a time, in an attempt to encourage
participants to examine each scene and to write about each one separately, rather than direct the
analyst to a previous answer. I selected the six‐point scale so as to eliminate a neutral rating for the
purposes of my thesis, but for a broader, more thorough research project, I would consider using either
a five‐ or seven‐point scale, granting the option of a neutral rating.
Also described earlier, instead of asking survey participants what do they like or dislike and then for
additional comments about each scene, I would simplify and streamline the written answers question,
instead asking the survey participants to describe the scenes. This would not only reduce pressure on
the participants to find things that they like and dislike—which may or may not be visual in nature—but
would also serve as a more intuitive prompt for participants to enter the visual information I am
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seeking, and less likely be interpreted as an invitation to offer commentary on the industrialization of
the countryside.
Another way the open‐ended question caused problems for this pilot survey was that of inconsistent
inputs of the same data. For instance, on page 33, I stated that 18 respondents described themselves as
landscape architects or landscape architecture students. While I am confident that the statement is
accurate, the actuality is that because I allowed participants to describe themselves, rather than select
from a prepared list of occupations or areas of study, for instance, these 18 people actually described
themselves exactly as follows, in the order of survey participation:
Landscape Architect
landscape architecture student currently. previously environmental policy and education professional
Landscape Architecture
Landscape design.
Landscape Architecture & Urban Planning student.
Landscape student
MLA Student
landscape architecture student
LA student
Landscape Architecture
MLA student :)
Landscape architecture student
Landscape Architecture/Landscape Historian
landscape architecture student
Landscape architect
Landscape architecture! I hope you have better luck than I have had at finding work....
Landscape architecture.
This same phenomenon occurred for other survey questions, as well as misspellings, typographical
errors, slang and responses that imply but do not explicitly express an opinion, such as one respondent
who wrote “That seems a bit much, don't you think?” (P1) in response to Scene 15. Responses like these
exacerbated, and in some cases I believe, thwarted the collection of usable data. Such anomalies are
likely statistically insignificant, but to remedy this in future iterations of the survey, I would consider the
development of a list of descriptors from which survey participants could select as many as they wish
(Roth, 2006). Not wanting to corner participants into prescribed answers however, or worse, prompt
survey participants to subconsciously look for and acknowledge the features listed, namely for power
lines, which would counteract the entire purpose of the survey, I would need to test this item
thoroughly before applying it.
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Based on the responses I received on the survey I conducted, the majority of respondents had noticed
the appearance of transmission lines throughout the survey, save for the first four “trial” images. In fact
some respondents seemed irritated by the repeated appearance of the transmission lines and
commented on them, such as “Get over [the]power lines” (P108). One respondent even dropped out
the survey after commenting on Scene 05:
Is this whole thing an assessment on what people think about man's
intrusion into nature? How we decimate everything that is organically
beautiful? Cos if it is [sic], I get it but not sure if I want to answer like
100 of the same but differently worded or pictured questions... (P55)
Which raises the question, at what point do survey participants become aware of the pattern of
transmission lines in the scenes and begin actively looking for the transmission lines, rather than taking
in each scene as a whole, and how can this be avoided? It seems reasonable that diluting the pool with
scenes that do not include transmission lines, possibly increasing the total number of landscape images
by several times, paired with a randomized display of scenes, would help break up the pattern of the
appearance of transmission lines and thus reduce instances of survey respondents keying on them. The
disadvantage of this model is that it would take longer to complete, which increases the importance of
effective participant recruitment.

Summary
I think the pilot survey instrument I developed and conducted was a good start, but there are many
ways in which it could be improved for future use.
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Chapter 6 : Conclusion
Summary
The permitting and construction of new transmission lines on federal lands is going to continue to be a
challenge for electrical system designers, policy makers, and the public, as political, environmental and
technical pressures force Americans to turn our attention to domestic and renewable energy sources.
The survey results suggest that casual observers perceive transmission lines in vastly different ways.
Some people barely notice them, while some people recognize that they are there but not necessarily
what they do, and other people consciously appreciate the non‐natural structure they bring to the
landscape. Another group identified in the survey results didn’t seem to mind the visual impacts for
themselves, but were concerned rather, for the impact the transmission lines make on the landscape’s
ecological processes. So clearly one approach to transmission line design will not suit all federal land
visitors, but bringing the voice of the casual observer into the conversation at an earlier point may gain
some tolerance of these necessary structures among the public.
As intended, the pilot survey I developed to gauge perception of visual impacts among casual observers
was a successful beginning, but not an answer in itself. Not only would the survey instrument have to be
modified and improved to collect an adequate data set, but shifts within the federal land management
agencies would have to occur in order for the survey results to offer any influence on the design and
siting of transmission lines as they continue to impact our federal lands. Or indeed, of the buried
transmission lines, should advances in technology, and therefore reduction in costs, support it.
As outlined in the Discussion chapter, I would make these improvements to the survey instrument if
another survey was deemed useful:
1. Improved web programming. Have the survey programmed for randomized scene display.
2. Navigating the survey page one page at a time. Ability for participants to scroll back and forth
was inelegant and may have influenced or corrupted responses rather than eased in the
collection of fresh data.
3. Ask for more pointed responses to the questions and provide instructions accordingly, even
providing examples. Don’t be afraid to ask for the exact kind of responses being sought.
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4. Improved photo manipulation skills would help create more convincing scenes and would
increase the ways in which the transmission line variables could be configured for iterative and
more focused studies.
5. A formal sampling technique would be required. The snowball sampling is acceptable for the
purposes of an academic thesis project, but would not withstand scientific or professional rigor
of a funded research project.
6. Following the previous item, a formal survey sample would likely open the door for an increased
number of scenes. That is, if participants have knowingly dedicated an entire hour to the survey,
their full attention can be harnessed, potentially resulting in more insightful data.

Final Thoughts
I came to this work with some professional experience of using static photographs to illustrate visual
impacts to the landscape for large scale energy projects including high‐voltage transmission lines. As one
of the experts described earlier in this thesis, I had often wondered if casual observers did in fact notice
these projects just as readily as we believed them to, or was I simply justifying the projects and
dismissing the valid concerns of the public? While I have found myself surprised at the number of people
who adamantly disliked the transmission lines in the survey scenes, I wonder how much of that is
inherent to the use of photographs, and how we can better we can reconcile the visual experience in the
landscape with the reproduced visual experience for research purposes.
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Appendix A: Summary of Survey Images

Scene number and description

Landscape type

Actual location

Scene 01 (trial image): An
attractive but generic, forested
scene with no structures or
infrastructure.

Forested

Pasayten Wilderness
Area, Okanagan
County, Washington

No

Scene 02 (trial image): A typical
rural development in the
mountains with no transmission
lines.

Rural

Nelson-Siding Road,
near Easton, Kittitas
County, Washington

Yes
The original photograph of this
scene (Scene 08) shows two distant
transmission lines. Scene 02 was
manipulated via Adobe Photoshop
to remove the transmission lines.

Scene 03 (trial image): An arid
landscape scene with no high
voltage transmission lines, but
some residential development
in the foreground.

Arid

Near Elmer City,
Okanagan County,
Washington

No

Along State Route 9
near Sedro-Woolley,
Skagit County,
Washington

Yes
This photograph was manipulated in
Adobe Photoshop to remove three
transmission lines that run along the
toe of the hillside as well as an
overhead distribution line in the
foreground. These transmission
lines are visible in Scene 10, which
was taken at the same location.

Scene 04: A forested landscape
with some rural development in
the middleground, but no
transmission lines.

Forested

Manipulated?

Thumbnail
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Scene number and description

Landscape type

Actual location

Manipulated?

Scene 05: A non-descript
agricultural field with a
prominent H-frame style
transmission line in the
foreground, disappearing
through a break in the trees.

Rural

Along State Route 9
near Deming,
Whatcom County,
Washington

Yes
This photograph was manipulated in
Adobe Photoshop and Adobe
Illustrator to add the H-frame
towers and conductors to the scene.
The same original photograph was
used in Scene 11, but different
tower types were added.

Scene 06: An arid landscape
criss-crossed by several
transmission lines of various
tower styles and distances from
the viewer, due to the proximity
to the Wanapum Dam on the
Columbia River.

Arid

Wanapum Dam
Viewpoint, Grant
County, Washington

No

Scene 07: A forested landscape
featuring a hard-to-miss set of
transmission towers are situated
on the distant ridgeline.

Forested

Interstate 90 near
Indian John Hill in
Kittitas County,
Washington

No

Nelson-Siding Road,
near Easton, Kittitas
County, Washington

Yes
The original photograph from which
Scene 02 was developed, two
transmission lines can be seen in the
distance.

Scene 08: A typical rural
development in the mountains
with transmission lines in the
background.

Rural

Thumbnail
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Scene number and description

Landscape type

Actual location

Manipulated?

Scene 09: An arid landscape.
This scene shows a series of
monopole transmission towers
following the road and
disappearing into the distance.

Arid

Beverly-Burke Road
South, near
Wanapum Dam,
Grant County,
Washington

No
This is the original photograph from
which Scene 14 was generated.

Scene 10: A forested landscape
scene with some rural
development in the
middleground as well as
transmission lines in the
background.

Forested

Along State Route 9
near Sedro-Woolley,
Skagit County,
Washington

No
Taken at the same location as Scene
04, this photograph includes three
existing transmission lines along the
toe of the hillside slope and a
distribution line in the foreground.

Scene 11: A rural landscape
scene with a prominent
monopole style transmission
line in the foreground,
disappearing through a break in
the trees.

Rural

Along State Route 9
near Deming,
Whatcom County,
Washington

Yes
Using the same original photograph
as Scene 05, this photograph was
manipulated with Adobe Photoshop
and Adobe Illustrator to add the
monopole style transmission line
and conductors.

Scene 12: An arid landscape
scene. The hydropower from
the dam requires a veritable
forest of transmission towers of
numerous sizes and shapes at a
variety of distances from the
viewer. These conditions are
very similar to Scene 06, but was
included due to the different
background features.

Arid

Beverly-Burke Road
South, near
Wanapum Dam in
Grant County,
Washington

No

Thumbnail
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Scene number and description

Landscape type

Scene 13: A forested landscape
scene different from most,
taken from The snow persisting
in the cleared corridor
potentially emphasizes the
transmission lines, but was
determined to be a legitimate
scene for the forested landscape
type, r epresenting in particular
the view of a hiker or
backcountry traveler.
Scene 14: An arid landscape
scene. This scene shows a series
of monopole transmission
towers following the road and
disappearing into the distance.

Forested

Forest Service Road
4823 near Easton,
Kittitas County,
Washington.

No

Arid

Beverly-Burke Road
South, near
Wanapum Dam in
Grant County,
Washington

Yes
This scene uses the original
photograph from Scene 09, modified
using Adobe Photoshop to r eplace
the monopole style towers with
lattice style towers.

n/a

Along Interstate 90
near Indian John Hill
in Kittitas County,
Washington

No

Scene 15: This location, , is not
so strongly associated with any
one landscape type, but rather
aims to see how survey
participants feel about a series
of transmission lines passing
overhead as they drive through
what is otherwise a rather
scenic area.

Actual location

Manipulated?

Thumbnail
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Appendix D: Human Subjects Review Exemption Letter
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Date:

2/21/2012

PI:

Ms. Andrea Slusser
Graduate Student
College of Built Environment/Landscape Architecture

CC:

Ken Yocom

RE:

HSD study #42393
“Transmission Lines in Wildland Landscapes: Gauging Visual Impact Threshold”

Dear Ms. Slusser:
The University of Washington Human Subjects Division (HSD) has determined that your research qualifies for
exempt status in accordance with the federal regulations under 45 CFR 46.101/ 21 CFR 56.104. Details of this
determination are as follows:
Exempt category determination: 2
Determination period: 2/21/2012 - 2/20/2017.
Although research that qualifies for exempt status is not governed by federal requirements for research involving
human subjects, investigators still have a responsibility to protect the rights and welfare of their subjects, and are
expected to conduct their research in accordance with the ethical principles of Justice, Beneficence and Respect for
Persons, as described in the Belmont Report, as well as with state and local institutional policy.
Determination Period: An exempt determination is valid for five years from the date of the determination, as long
as the nature of the research activity remains the same. If there is any substantive change to the activity that has
determined to be exempt, one that alters the overall design, procedures, or risk/benefit ratio to subjects, the exempt
determination will no longer be valid. Exempt determinations expire automatically at the end of the five-year period.
If you complete your project before the end of the determination period, it is not necessary to make a formal request
that your study be closed. Should you need to continue your research activity beyond the five-year determination
period, you will need to submit a new Exempt Status Request form for review and determination prior to
implementation.
Revisions: Only modifications that are deemed “minor” are allowable, in other words, modifications that do not
change the nature of the research and therefore do not affect the validity of the exempt determination. Please refer
to the Guidance document for more information about what are considered minor changes. If changes that
are considered to be “substantive” occur to the research, that is, changes that alter the nature of the research and
therefore affect the validity of the exempt determination, a new Exempt Status Request must be submitted to HSD
for review and determination prior to implementation.
Problems: If issues should arise during the conduct of the research, such as unanticipated problems, adverse
events or any problem that may increase the risk to the human subjects and change the category of review, notify
HSD promptly. Any complaints from subjects pertaining to the risk and benefits of the research must be reported to
HSD.
Please use the HSD study number listed above on any forms submitted which relate to this research, or on any
correspondence with the HSD office.
Good luck in your research. If we can be of further assistance, please contact us at (206) 543-0098 or via email at
hsdinfo@uw.edu. Thank you for your cooperation.
Sincerely,
Bailey Bell
Human Subjects Review Coordinator
(206) 221-7918
bbell3@uw.edu
4333 Brooklyn Ave. NE, Box 359470 Seattle, WA 98195-9470
main 206.543.0098 fax 206.543.9218 hsdinfo@uw.edu www.washington.edu/research/hsd
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Appendix E: Survey Results

Survey
Participant
P1

P2

SURVEY RESPONSES FOR SCENE 01
Rate Scene 1
LIKE about Scene 1?
6
The green trees.
composition, recessional space, safety
(river will get me out eventually), beauty,
ruggedness, mountains, river, water,
warmth, warm colors
6

DISLIKE about Scene 1?
nothing?
not sure about those burned out trees,
easy way to travel

P3
P4
P5
P6

6
4
6
5

peaceful and clean
The trees.
textural variety

P7

6

It's calm and peaceful looking.
It looks like home.

P8
P9
P10

6
5
5

sky mountains rocks and living trees
It is natural beauty

P11

4

The wildness.

P12
P13

4
5

Pretty nice looking timber off to the sides of It sadens me to see wasted timber laying
the SMZ.
around that could have been used.
Sunshine and tall healthy trees
Lots of detritus

P14
P15

5
6

Pretty view. Appears relatively unspoiled.
It's wild and natural.

P16
P17
P18

4
3
5

the depth of the valley
The mountains
Natural

Survey Responses: Scene 01

Additional Comments on Scene 1
It's nice.

The dead trees.
I like it.

The composition fo the photo could be
better. taken from a clightly different angle,
and elimnating the stump on the right side,
would make the photo look less messy.
However, nature is messy, and that
comment is based purely on the
composition of the view.

some of th trees seem to be dead and
uprooted.

looks like it was logged
Cant pitch a tent right there
Too many dead or brown tree in direct line
of sight.

Large number of dead trees--beetle kill?
Nothing.
trees in near ground seem thinned out; lots
of downed snags in near ground
The riverbed?

Is there a cabin or some kind of structure in
the trees in the lower left center of the
picture? Hard to tell.
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Survey
Participant

Rate Scene 1

P19

5

P20

5

P21

6

P22
P23

4
6

LIKE about Scene 1?

Additional Comments on Scene 1

I like the colors and the mix of bright green
trees with dead wood.
nothing
i like the river rocks and the mountain in
the distance
there are a number of dead trees
It is what you see in nature while hiking in
the North Cascades. Mountains, trees, and
some landslide caused from melting snow
and rushing water.
The contrast of textures and Objects. I love
the colors of rocks and the beautiful
Nothing
driftwood.
Beautiful scenery
Nothing

P24

3

At least there's some water that still
appears to be flowing in the stream.

P25
P26
P27

4
6
6

The rocks make this look like a dry stream
bed. I also like the mountains.
uninterupted wilderness
the variety of nature to look at

Survey Responses: Scene 01

DISLIKE about Scene 1?

The ecosystem somehow strikes me as not
being very healthy appearing. Water level
extremely low in the stream, which could
be natural, but there appears to be a lot of
dead wood, not just lining the streambanks
but the forest itself also seems sparse. Not
a lot of riparian cover. Either soil conditions
aren't good, or there's something else
going on. Appears to be 2nd growth forest
that was initially logged right to the stream
edge, if not over or through it.
All the trees fallen on either side of the
rocks. I wonder if they were cut down and
left.
nothing
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Survey
Participant

Rate Scene 1

LIKE about Scene 1?

DISLIKE about Scene 1?

P28
P29

4
4

It reminds me of my inlaws cabin in the
Rockies. I love the clear evidence of valley
glaciation in the distance, as well as erosive
force of moving water on the rocks in the
forground.
Natural, green, lush

While it is beautiful scene, I'm to aware of
the potental for forest fire without proper
forest maintanence. I see way to may trees
that are dead and dying that are fire fuel in
the picture, amoungst healthy trees.
lots of dead wood

P30

4

Embracing bowl-like arrangement, variety
of heights and textures, distant view.

Dry river bed looks uninviting, bowl effect
could feel too confined.

5

Its rustic and natural. You can tell many of
the trees were destroyed a few years ago The distance is stark with little to look at.
and young growth is coming back. It shows The rocks up close are vibrant in their own
nature reborn, which is nice to look at.
way, while the distance is dull.

P32
P33
P34
P35

6
4
4
4

I like that extremes of elevation are visible,
and the somewhat muted sunlight. Also,
the clouds and river give the picture a sense
of life and motion.
WATER
mountains, sky, rocks
The trees and mountains

The tree trunk in the right foreground is a
little visually distracting.
DEAD LANDSCAPT
broken (burnt) trees
The rocks and downed trees

P36

5

Peaceful. Interesting contrasting textures
and colors. Movement of the water.

Nothing.

P31

P37

5

P38

5

P39

6

Survey Responses: Scene 01

Additional Comments on Scene 1

I like the randomness of the downed trees,
the fact that the running water looks low
enough to step across it, and the feeling of
invitation I get - "come here, walk among
these rocks, you'll love it!"
the streambed and water, and that it
doesn't appear to be logged
many standing dead trees
The stream, the greenery mountains and
the blue sky with the contrast of the white
puffy clouds
Fallen trees and dead trees
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Survey
Participant

Rate Scene 1

P40
P41

3
6

Trees
The natural setting and view.

Feel claustrophobic
down trees.

P42

4

too much riverbed not enought river

P43
P44

3
6

P45
P46

6
3

the openess give me a longing to be there!
Open - looks like I could walk for miles. The
stream is nice.
The natural setting
Its very pretty, and captures alot in one
photo
The mountains in the back

P47
P48

3
6

P49

5

P50

5

P51

5

P52

5

P53

5

P54

4

P55
P56

5
4

Survey Responses: Scene 01

LIKE about Scene 1?

DISLIKE about Scene 1?

Additional Comments on Scene 1
Feel like the mountain is in the way

Many dead trees. Kind of a grey feel.
Nothing
the clouds
the dead wood along the sides

At first glance it feels like the area has been
It seems like up ahead the forest is thicker, logged. Then with further review it appears with further review it appears that a
more lush.
that a stream overflow caused the
stream overflow caused the void in trees.
Appears to be untouched wilderness
what's that pink thing? some of the trees
look dead. snow on the mountains would
"naturalness" of it.... the variety of shapes, make it prettier. air looks a little
textures, colors
hazy/purple.
wide vista. Nature. Isolation.
No visible trail.
creekbed and backdrop of hills in the
distance
the trees appear disturbed
nice valley bottom with running water and
view of mountains in the distance with no
visible clear cuts. Like the fluffy clouds and
blue skies in the background. Appears to be
free of infrastructure or human impact.
The downed trees in the foreground.
I love the green trees against the dark
mountains with the white fluffy clouds and
blue sky peeking through.
The lack of water.
There are no people in it.
The gorgeous backdrop of the green
mountains and all the evergreens.
Trees

I live in the desert so this scene is also
appealing to me because it is different than
my daily views.

The trees look like they have been stressed.
The knocked down trees.
All the dead trees
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Survey
Participant

Rate Scene 1

P57

6

P58

6

P59
P60

4
3

P61

4

P62

6

P63

5

P64

4

P65

5

P66

6

P67

6

P68

4

Survey Responses: Scene 01

LIKE about Scene 1?

DISLIKE about Scene 1?

I like that it is nature, that it is some place I
would like to go for a hike away from the
city. It looks quiet, with an opportunity to Something seems to be killing the pine
hear, see and feel the wilds around you.
trees
It's very refreshing and calm but the
movement of the water balances that with
some action.
nothing.
The rocks and broken down trees in the
The natural setting--mountains and trees! forefront.
path into distance, mountain vista
dead trees, branches on ground
Nice mountains in the background, looks
like either an avalanche chute or stream or
both in the foreground, which is interesting.
Looks like a great place to hike.
River landscape <3 Rugged nature. Signs of
wildfire & fallen trees.
The hint of solitude and really the cool
power of nature.
There's greenery, mountains that offer
different elevations in the background, and
water.
View of mountains
Living trees

Additional Comments on Scene 1

It looks like a great place to explore.

Photo isn't great quality. Sad to see all the
ripped up trees and the ones dying (likely
from pine beetles) throughout--that's just
depressing. Also, it points downhill and
focuses on the single color of the rocks.
Nothing

Makes me wanna get outside!

Rocky western streams. So new. So messy.

The landscape seems dry, cluttered with
too many downed trees. The forest area
isn't that thick. There's very little shade.
Scrubby riverbed
Dead trees
multiple tree snags. Dead or dying trees
Unplanned, unpopulated, natural
along the waterway.
At face value, very little about this view is
dislikeable. However, concerns do arise
Here, the complex order is intriguing.
over the health of this system, seeing the
Multiple layers of vegetation, levels of life, high density of snags, is there a pine beetle
succession, and dimension is key.
infestation?
The trees are so close together and seem
it is wild, could be good habitat for all sorts all the same age. Some are dead. It might
of birds and animals.
be a second growth forest.

The color of the river rock is a good contrast
with the trees and underbrush.

I think I see signs of a forest fire on the hill
to the left. This looks like a stream which
floods seasonally.
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Survey
Participant

Rate Scene 1

P69

3

P70

4

LIKE about Scene 1?

DISLIKE about Scene 1?

No houses, people, man-made etc. I like the Dead trees dominate the foreground,
sun shining on the hills in the background. middle-ground of the scene.
the upended trees. though it looks natural,
The trees and the mountains in the
the really large root system on the right is
distance
unsettling.

Additional Comments on Scene 1
I bet if this was taken from a different
angle, or with greenery in the foreground it
might make me rate the scene higher. If I
were here in person I would rate it MUCH
more highly because of the sensory smells/
sounds of the forest and water. These are
obviously absent when looking at the
photo.

P71
P72

4
4

P73

6

P74
P75

6
4

forest/trees don't look entirely healthy ...
doesn't look exactly like fire damage ...
My perception of man's negative impact on
Insect infestation? Also closer examination the natural environment directly impacts
Open space, sunshine, natural environment ... are those clear cuts in the background? my enjoyment.
Nature without human interferance.
nothing
Green, wooded area. Presence of a variety
of plants - overstory and understory.
Presence of large woody debris in the
stream system. Wide cobbley channel.
Evidence that fire has been allowed to
Evidence of some sustainable logging would
refresh the landscape.
be good to see, too.
Trees, mountains, blue sky, feeling of clean
air, looks like a stream bed.
Nothing. It looks natural
the presence of rootwads :)
low water levels

P76

4

It looks like natural processes are allowed
to unfold somewhat unhindered.

P77

4

P78

5

P79

4

Survey Responses: Scene 01

Natural beauty--really natural
The density of of trees and the view
beyond, its also very green
I like the raw natural feeling of the
foreground.

It looks somewhat unhealthy, like the
forested area is in decline.
glad my yard is more organized, but this
would knock my socks off if I were
wandering in the wilderness
the line though the trees doesnt seem
natural
The denuded hills in the background that
have been heavily logged.
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Survey
Participant

Rate Scene 1

P80
P81
P82
P83

5
5
5
3

P84
P85

6
4

P86
P87
P88
P89
P90

4
2
4
6
6

P91

6

P92
P93

6
3

I makes me think of hiking and camping and
being outside.
trees that are alive and mountains
The foreground trees and the background
mountains.
I like the top part, the sky and trees.
mountains and river, sun
No human signs.
love the mtns
Wilderness, empty creek bed anticipating
change
I like the naturalness of it. No evidence of
mankind, not even of clearing the
waterway of old timber.
trees and mountains

P94

5

Rocks and view to the next ridge.

P95

5

P96

6

P97

3

Relaxing scene of nature
It reminds me of my annual ski trips into
Spanish camp becuase this looks to be
about the 2nd debris flow across the
Andrews Creek Trail.
The mountains with the clouds and green
trees.

P98

5

water, evidence of its power. Trees and hills uncertain where to go, no clear human path

P99
P100

4
6

I like the contrast of white rocks agaist the The downed trees look like left over burn.
green trees.
Maybe 1-2 would have been okay.
The trees and clouds.
Nothing, it's a lovely photo.

Survey Responses: Scene 01

LIKE about Scene 1?
The descending perspective of the trees
and apparent river bed.

DISLIKE about Scene 1?

Additional Comments on Scene 1

The dead trees

There are many better views of the
backcountry
trees that are dead
The broken trees in the dry stream bead.
I do not like to number of downed trees.
dead trees, dryness (lack of water)
nothing

Nothing.
rocks and dead logs
So many downed trees in the creek,
potential hazard if flooded or fast moving
water occurs.
What seems like destruction illustrated by
the dead trees.

Would enjoy camping there.

The rocks and logs look a little messy.
The dead trees.
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Survey
Participant

P101

Rate Scene 1

LIKE about Scene 1?

DISLIKE about Scene 1?

Additional Comments on Scene 1

The fallen trees hint at previous destruction
or chaos. That is somewhat unnerving.

5

It looks very still and quiet.

4
5

A flood event could have caused the
downed trees and die back rather than the The rocks lining the bed are very uniform
I"m not really sure what I should be looking
stream/river being used as a 'highway'
and there is not much shade over the creek for
Trees
Downed trees, dead trees

P104

5

Although you can't change this landscape,
the over burden of fallen trees takes away
the natural contours of the river bed. also,
if taken at the height of spring run off the
balance of water and the tree line would
afford a more scenic view.

P105

4

P106

5

P107

4

P108

6

Its naturalness
It shows the natural creek...looks like there
was a fire in the last 10 years

P109

3

It's in what should be a nice mountain area. All the dead and fallen trees.

P102
P103

P110
P111

P112

5
6

6

Survey Responses: Scene 01

The photo seems to be well centered.
The trees juxtaposed with the rocks and
stream bed, with hills in the background.
Forest not obviouslly touched by man, but
there has been fire.

The mountains, the trees, the rocks
It looks natural.

The water

The trees seem distanced from the other
trees, giving the photo a thin look.

so much broken trees

The trees look a little unhealthy, the rocks
and tree debris show signs of recent ...
trauma?
Nothing.

Some trees seem damaged or unhealthy

The conscious brain says this is a scene
showing a transitional or unstable zone.
The aesthetic/emotional response is:
unstable is bad.
It looks like a mountain stream bed that
may have experienced an unusual flood.
Am I looking upstream or downstream?
What's around the bend just out of sight?
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Survey
Participant

Rate Scene 1

P113

4

P114
P115
P116

4
5
4

P117

6

P118

6

P119

5

P120
P121
P122

5
6
6

P123

6

P124

6

P125

6

Survey Responses: Scene 01

LIKE about Scene 1?

DISLIKE about Scene 1?

In forground, shows evidence of fire
damage and flood flows from fire and
Shows expansive, rugged, beuatiful nature. erosion damgae.
being in the mountains, the trees, far-off
scree field in foreground detracts from
vista
green feeling
It's natural
Pristine
Dead trees
There's a lot of die back in the trees- It looks minimally disturbed
disease or natural?
the rock is very engineered. looks like
someone just chopped down trees at the
edges and just left them there- doesn't
rolling hills, trees
show care about the area
Lush forest, water in stream, naturally
fallen trees,(not deforested intentionally by
humans), mountains, apparent wilderness,
clean fresh air.
I like the standing trees, mountains and
creek. This is obviously a steep and high
energy/gradient watershed. I like the "raw
state" that it appears to be in. Even if the
apparent the damage to the standing trees
is from human induced fire or pest
introduction, i appreciate the dead wood
left alone where it can actively participate
in ecological processes.
Natural look
Looks like good elk hunting country!
Wild, remote, unsullied by construction and
electrical lines.
It looks very natural, plus I really like tall
pine trees.
Nature. Although perhaps is managed, it
looks pristine and untouched. The human
element is missing.

Additional Comments on Scene 1
All damage which appears seems to be
from natural causes, reflecting the
continuous ebb and flow of the bagaries of
nature.

The stream could have more water in it.
Not sure if it's from a reservoir or drought,
or end of summer and little rain.

My initial thoughts are concerned with the
cause of the dead trees/ apparent scars on
the hillside and I do not like the thought
that these were human-induced.
Downed trees
nothing
Nature's beauty---leave it alone.

Nothing.
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Survey
Participant

Rate Scene 1

P126
P127
P128
P129

5
4
5
3

P130

3

P131

6

P132
P133

6
6

P134

3

P135
P136
P137

4
3
4

P138

6

P139

6

P140

5

Survey Responses: Scene 01

LIKE about Scene 1?
WATER, TREES MOUNTAINS, NO PEOPLE
beautiful rocks and trees,stream,hills,
The mountains, the sky, the brook
Trees, sky
The mountains, mature trees, and small
streambed
Natural flow, environment not tailor made
for humans

DISLIKE about Scene 1?

Additional Comments on Scene 1

SMALL ROCKS
dead trees, sky uninteresting
The dead and fallen trees
Debris
The amount fallen & dying/dead trees
That I'm not there right now

MOUNTAINS!

I don't like seeing a dry stream area or the
trees broken down into the dry stream

wonder what the broken tree limbs are
from

It's the wilderness. A place to find solitude.
You can see the sky. I imagine it smells
good. I would like the sound of the creek
running. Places like this are where I choose
to spend my free time. I feel comfortable
in places like this.
I like the green trees and the potential for a
stream running through the rock area
Green, focusing, I feel like I'm in a
landscape
skyline, mountains,trees
Natural beauty
Forest, stream, mountains, blue sky so
might be some sunshine. Large woody
debris.
The varied landscape components - creek,
downed trees, forest, mountains. And the
downed trees' display of nature doing it's
own wild thing.
I like the natural and wild feel of this scene.
Reminds me of many backpacking trips I've
taken.

There is a lot that looks dead and rotting
dead trees
Lacks a focal point
High proportion of dead standing trees
visible, hillside looks a bit sparse,
wondering if dry or if trees are suffering
beetle infestation or some such.

Nothing.
Looks like maybe some pinebark beetle
dead fall which makes me think of wildfire
hazard.
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Survey
Participant

Rate Scene 1

P141

5

P142

6

P143

5

P144

4

P145

5

P146
P147

3
3

P148

3

P149
P150
P151

6
4
4

P152

5

P153

4

P154

1

P155
P156

5
6

Survey Responses: Scene 01

LIKE about Scene 1?

No sign of humans.
Gorgeous, beautiful scene. I like the
mountains, the trees, and the stream.
mountains and lack of signs of civilizatgion
Like the expanse. Perspective feels like you
are actually there on the ground.
It looks wild and natural. Like someplace I'd
enjoy hiking.

The content (forest, river bed...nature)

DISLIKE about Scene 1?
Boxed in view of mountains. More wide
sweeping vistas would be more desirable to
me.

Additional Comments on Scene 1

Nothing.
Nothing in particular
The large tree stump on the right hand side.
Disrupts the flow.
a bit drab overall...feels a bit cool.
Evidence of fire damage.
Some of the trees don't look healthy, and
when I first looked at the photo the fallen
trees made me think logging had been
going on until I got a closer look.

too many rocks and trees at eye level, feels
Mountains and sense of undisturbed nature oppressive
clearing creates a room with a view.
contrast of rocks and trees.
Natural and powerful.
Always dislike chaos.
Raw image of nature,
trees and mountain in background
fallen trees along rock path
The forest, the mountains, the stream, the
rugged features, its potential to provide
habitat and interesting discoveries.
the mtns in the backround, the rushing
water
It would make a great painting. It has five
layers and centers of interest.
Inviting--it draws the eye forward. I want
to see what's ahead of the trees down in
that canyon...

The width of the rocks seems out of place,
as if they were placed by humans.
the dead trees
I dislike that the trees are so many of them
dead. Suspect pine bark beetle.
Great Photograph.
The downed trees frame it as rather toothy
and forbidding.
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Survey
Participant

Rate Scene 1

P157

4

P158

2

DISLIKE about Scene 1?
The rocks look really difficult to walk on,
and the fallen trees to the right make me
feel like maybe they fell from above-The mountains in the distance make it feel makes me worry I'm about to get crushed
like there's a great adventure ahead
by something falling
its dirty. The water level is low, there is a
lot of debris on the floor and dead trees
standing. There will be a fire there soon,
and it'll crown and run.

P159

5

the green of the trees and the majestic
mountains

P160
P161
P162
P163

5
5
5
2

P164
P165

4
5

P166

6

P167

6

It's a wild stream bed in the mountains
The mountains in the background. All the
trees

P168

5

I love mountains and water.

P169

6

P170

5

P171
P172

5

Survey Responses: Scene 01

LIKE about Scene 1?

I enjoy wooded areas.
The tres backed by the hills and sky
Creek leading to mountain
The natural aspect. The small stream
running through the rocks. I would feel
comfortable here.
pristine

I'm a hiker and this looks like fresh air and
trickling water sounds away from the city.
The openness, the river bed, the feeling of
being alone out in the wilderness.
Very Natural. Lots of Green in the hills and
water is comforting,

It reminds me of how hard it is to walk on
rocks.
The dead fallen trees
Tilted tree.
Looks like a disaster took place.

Additional Comments on Scene 1

the rocky portion of the photo looks like an
avalanche went through the area,
uprooting trees and kicking boulders along.
Pretty scene.

Too many downed trees.
dead tree on right

It looks like this photo was taken sometime
in the early summer after the spring high
Nothing - It looks like a normal stream bed. water season is over.
I don't dislike anything.
too many snags- it's ridiculous but they
make me sad.

Nothing
Too many dead trees.
The fallen trees are harsh and not very
pleasing .
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Survey
Participant

Rate Scene 1

P173

6

P174

4

P175

6

P176
P177
P178
P179

6

It is all inclusive (mts, trees, waterbed, etc.
It is wild and free.
nothing
Like the mountains and sky in the
background, they look very green/blue-natural. I do like the trees and the stream,
but to me some of the trees took
somewhat distressed so that is why I don't
like it quite so much.
Distressed look of some of the trees.
Nothing, except maybe the uprooted tree
It looks like the Pacific Northwest.
in the right-hand corner.
Great perspective, no human signs.
Mother Nature being beautiful.

5
5

The open stream area
Green trees, nature scene

dead wood

P180

4

Lots of green, Contrast between
foreground and background.

I worry about where there are so many
dead trees on the banks. It reminds me of
the spiked walls put up on battlefields.
The blue of the sky makes me happy.

P181

6

P182
P183

6
6

P184
P185

P186

P187

LIKE about Scene 1?

DISLIKE about Scene 1?

Trees, mountains.
Natural scenery with mountains, dry
riverbed, and trees

Nothing.

3
5

Not much of anything.
Looks like someplace I'd like to explore

Too much barrenness in the front of image.
The low camera angle

5

All the green. Looks like something you
might see while hiking.

Looks like there's been some die-back of
the trees, and possibly some clearing of
forests on the foothills in the distance.

5

I wish I was THERE! I love being out in the
woods. This looks like an ecologically
healthy area, unspoiled, quiet.

I can't think of anything not to like.

Survey Responses: Scene 01

Additional Comments on Scene 1

It looks like a good place to go for a hike.
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Survey
Participant

Rate Scene 1

P188

2

P189
P190

6
6

P191
P192
P193
P194

2
6
2
5

P195

4

P196

4

P197

2

P198

5

P199

5

P200

5

P201
P202

5
5

Survey Responses: Scene 01

LIKE about Scene 1?

DISLIKE about Scene 1?
The trees look decimated or sickly. What I
predominantly see is the fallen trees & this
does not look like a healthy forest
environment.

Open space, expansive view, very natural
looking.
It looks natural, I like the/ water

Looks difficult to hike around.
Nothing

The far off vista and the creek.

It appears lonely and too wide open and
baren. On a rainy day it would look bleak.

It looks pretty natural.
mountains/hills in background: colors drk.
blue/green
It looks like you're way out surrounded by
nature; it's probably quiet, lots of natural
sounds, the air is fresh.

Additional Comments on Scene 1

It looks like a dry riverbed.

Dead trees, blah sky.
Tree snags
dead fallen trees; jumbled, slanted lines

grey, white and blue also good colors

Lots of the trees are dead. The tree in the
right front looks like an old bone.
All the dead tree trunks to the side of the
rock bed (old river stream?). It's like a
The standing dead trees are in an odd
The water running in the middle of the rock company abandoned a cleanup project mid- pattern, almost as if there was a disaster
bed.
way.
before where the rock bed now is.
Too rocky in foreground. Trees are sort of
It contains water, trees, mountain and sky sparse.
The mountains in the background, the dry
stream bed, the green trees.
The dead trees.
lack of old growth on trees, lack of older
mountains/hills, trees,hiking path
tres
I wonder what happened to bring all the
The naturalness, greenery
rocks and uprooting of trees
Outdoors & running water.
Tree damage.
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Survey
Participant

Rate Scene 1

LIKE about Scene 1?
I like the mix of riparian, forest and
mountain views. While initially it is jarring
to see downed trees it is also nice since
downed wood provides important habitat
for animals, fish and plants. I LIKE that the
trees aren't sawed down and look to have
fallen naturally
The layering of different elements (low
foreground, taller midfield, high
background); the mix of shapes

DISLIKE about Scene 1?

I would like more water... perhaps some
snow on the far mountains

P203

5

P204
P205

5
4

P206

4

P207

6

green tress and hills....contrasted w/ rocks. dead trees
movement in water, green from foilage,
blue sky and mountains
Deadfall of trees

P208
P209
P210

5
6
5

I can almost smell the fresh air, and there is
a sense of awe at the trees dumped at the
high water mark - it must truly rage with
rain or snowmelt. If the house is
abandoned, it's great as a statement about
our relationship with the river.
Clouds, peaceful, quiet.
Trees, mountains, blue sky

P211

5

Mountains, trees and river rocks are
gorgeous

I can't tell if the downed timber is from
flooding and is natural, or a byproduct of
lumber production. I guess I have bad
associations with lumber in a pristine
environment but natural logs in streams are
good.

P212

4

Riverbed, open sky, greenery

A lot of treefall; riverbed is completely dry

Survey Responses: Scene 01

Additional Comments on Scene 1

It's a little boring.

perspective is weird. no focal point.

The dead trees are scary, from the camera
angle! If the house is actually still occupied,
it could be a bit precarious during high
water...
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Participant

Rate Scene 1

LIKE about Scene 1?
Big trees, varying topography, running
water, beautiful blue sky with light clouds
(this brings my eye up and feels positive).
It's very green. I'd probably rate it as a 6,
except I feel like I should leave some room
for something even better.
I like that you can see the power of the
river in the tossed about down trees that
are littering the scene.

P213

5

P214

5

P215

6

P216
P217

6
3

P218
P219
P220
P221
P222

6
4
6
6
4

P223
P224
P225

4
6
6

Nice rocky stream setting in the woods
Feels very open. Looks natural.

P226

3

Its natural

P227
P228

2
6

trees, creek and mountains
It's peaceful, panoramic, breath taking.

Survey Responses: Scene 01

Nice river view
the natural beauty of the land as well as
perspective ( rocks, trees, mountain ranges
and sky)
Rocks, views in background
open vista, color intensity. I have been to
places like that an can clearly remember
how it smells!
rolling hills in the background
Mountains, trees,wilderness
Running water.

DISLIKE about Scene 1?

Additional Comments on Scene 1

The stand of trees looks very even-aged to
me, without much understory or old trees.
This makes me wonder if it's been logged.
The far distance doesn't seem as
interesting. I really like the scene.

nothing

This is what many small rivers look like after
a high water year like last year

the nasty cut-up trees

nothing
a little barren in the foreground
no water
feels like I'm in a very deep wood.
Can't tell but there might be clear cut areas
on hills in background. Destruction from
storms (?) and dead trees is what's first
noticed
Looks hard to hike to.
It is "rough" because of the rocks and the
dead tree stumps - not very idealic
altho natural accumulation of dead
branches and rocks, it does take away the
potentially restful and gorgeous scenic
beauty
the fallen tree on the right.

who could, would and/or should clear it up?
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Participant

Rate Scene 1

P229
P230

4
5

Survey Responses: Scene 01

LIKE about Scene 1?

it's kinda pretty, but...
It appears to be a natural landscape.

DISLIKE about Scene 1?

Additional Comments on Scene 1
hard to separate the jarring photo
composition from the landscape, with the
not sure, does it look natural? Trees look all large branch on middle right side. Is this old
clearcut?
same age and many dead.
nothing really.
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SURVEY RESPONSES FOR SCENE 02

Survey
Participant

Rate Scene 2

P1

3

P2
P3
P4

4
6
5

P5
P6
P7
P8
P9
P10

P11

5

P12

5

P13

6

P14

4

P15

6

P16
P17
P18

5
3
3

P19

5

LIKE about Scene 2?

DISLIKE about Scene 2?

All that fencing.

4

The trees and the mountains.
snow, beauty, mountains, fence,
odd/boring composition,
random/patchwork blank hillsides
reminds me of home.
The snow. The rural scene.
snow on the mountains; linearity of the
fence juxtaposed to the mountains. clean
straight rooflines.

5
2
5

It's a snowy scene in the country.
Country Few people
mountains and sky
Beautiful mountain ranch home

The road in the center that's plowed.
I don't like cold
road, houses,
Might leave me feeling lonely.

Survey Responses: Scene 02

Reminds me of my trips from Spokane to
Seattle on the I-90. Very clean looking.
Snowy scene looks serene, timber looks
great too.
Feels clean and crisp. I feel like I am on the
edge of inhabited area, looking at the edge
of wilderness.
Pastoral. Snow! Haven't had enough of
that this winter.
It's a beautiful rural scene with lots of
forest nearby.
It's open--I like the distant views
Again the mountains the fence
The snow and mountains
SNOW! I like the clean lines of the fence
and the road.

Additional Comments on Scene 2
The house seems out of place also, as there
aren't any trees around it. It seems like
different architecture could have been
picked that would have mad the house feel
like it belonged.

banal buildings, in-elegant road
The road

None

the road interupts.

-0-

N/A
Pavement.
Nothing.
the development. Big road, buildings,
fences
The buildings
The farms, the manicured fence / road
nothing
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Survey
Participant

Rate Scene 2

P20

5

i like the snow and how sunny it is

the road

P21
P22

6
4

Reminds me of the Methow Valley. Snow,
nountains, ranches and lots of sky.
The horizon

The pavement not being natural.

P23

6

Beautiful scenery, looks like a farm, love a
wrap around porch on the house, barns
may hold animals, love animals

P24

3

mountain backdrop scenery

P25

3

Very near, well kept fences and buildings.

Nothing
houses & picket fence - like a scene out of
"The Waltons"
Patches of bare snow on the mountains were trees all cut down there?

P26

1

Not alot

residence and barn have made no attempt
to fit in with the landscape, straight lines

P27

3

its different than what I see in my world

its plain not inviting

P28
P29

6
4

I like the rural setting. When I retire this
kind of existence appeals to me. I also like
that in such a heavily snowed area their
rode has been thoroughly plowed.
green, good view

P30

3

P31

6

P32
P33

4
4

Survey Responses: Scene 02

LIKE about Scene 2?

DISLIKE about Scene 2?

Additional Comments on Scene 2

That I'm not there in it, waving to the
cameraman to, "get the hell off of my
property!"
too regimented
Too much unadulterated flatness in
foreground - feels bare and unprotected.
Needs some tall trees along the side of the Needs some tall trees along the side of the
road.
road.

View to mountains year-round, seasonal
views of farm fields, abundant sky.
I love a ranch. This is something I will have
great amount of bias for. The function over
form for actual functions sake will always
be pleasing to me.
Can't think of anything.
The uniformity and lack of texture of the
The blue sky, and sense of perspective
road - everything else in the picture has a
looking down the road
softer, more natural feel.
CLEAN ROAD FENCE SNOW
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Survey
Participant

Rate Scene 2

P34
P35

4
4

P36

4

P37

3

P38
P39

6
4

nice-looking building structures and fence,
the snow, the groomed road, scenic hill,
nice weather that day
Snow, blue sky, and wispy clouds

P40
P41
P42

4
5
3

Seems clean and orderly
view and setting
would love to live there

P43
P44

2
4

Looks like an unpolluted area.
Looks removed from the city

P45
P46

2
6

I like the scene
how perfect the snow looks

P47

5

P48

5

P49

3

P50

3

Appears to be a quiet farm road. Serene
Nothing I dislike
Clean rural setting with now visual
obstructions (power poles, wires, radio
towers, etc.). Natural colored fences and
houses.
snow is pretty. i like the white tree trunks
against the dark backdrop. forested hillside
on the left is peaceful
rag-tag clearings on the right hill. road.
natural setting for homes and a
neighborhood.
People encroaching on mountain setting

Survey Responses: Scene 02

LIKE about Scene 2?
mountains, snow, sky, pretty white house
The trees and snow
Quiet, peaceful, sunny day, contrast of
domestic life and unspoiled trees.

DISLIKE about Scene 2?

Additional Comments on Scene 2

garage on left
The road and buildings
Boring road.
I don't get a feeling that there would be
anywhere to stop and rest. This looks like a
long road I have to walk in order to get to
the bus, and I'd be hoping there's a seat on
it for me.

nothing
The road, farm houses
Feels like I don't know what's around the
corner
snow
someones driveway??
The house and barn really take away from
it. Nothing really interesting about this
picture.
manmade structures
the half barn in the photo..would look
better cropped out
the house & barn break up the scene

Like the house and fence

I notice the apparent logging on the hills to
the right, but they seem to have been
planted to prevent errosion and don't
detract much from the scene.
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Survey
Participant

Rate Scene 2

P51

5

P52
P53

3
5

P54

5

P55
P56

3
4

P57
P58
P59

4
5
3

P60

4

LIKE about Scene 2?
road looks like a great bike trail
also like the hills and mass of birch and
poplar trees in background

DISLIKE about Scene 2?

somewhat monotonous
road dominates the landscape and there is
a lot of other infrastructure (buildings,
The snow is nostalgic for me and I like the fences, signage). while there is some
tree-covered hills.
natural value, looks pretty disturbed.
The snow looks so pure and clean.
The trees aren't snowy.
It looks peaceful.
It makes me feel like I took a wrong turn
The road has no snow on it. Nice clean lines somewhere and need to find a freeway oneverywhere.
ramp.
I hate the fences and is that aluminum
siding on the left building with the sloped
roof? It's so cheap looking and it cheapens
the overall look. I don't like the uninspiring
The landscape is pretty but not exemplary. house design it is a blight..
The wide asphalt road, what do you do out
Rural living, easy access
there?
Serene, orderly.
Mountains and snow.
Farmland area is kind of boring.
layers of mountains, green roof, fence "fits"
with house
the look of the barn, asphalt

P61

3

Again, a nice mountain scene.

P62

4

blue sky! mountains

Looks a little bleak and emphasizes a road
much more than the natural features. The
house, barn, and fence are uninteresting
and unappealingly rectilinear.
Looks cold. And like it would be far to go to
not get run over by a car

P63

2

The hills and the snow

The straight lines, ugly house and cutting.

Survey Responses: Scene 02

Additional Comments on Scene 2
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Survey
Participant

Rate Scene 2

P64

4

P65

4

P66

5

Simple, clean, Blue sky.

P67

5

The expanse of nature is beautiful,
simplicity of a rural life is also inviting.

P68

5

P69

4

P70

5

P71

4

A pleasant scene. Very rual.
Pastoral housing in or near a remote setting
with snow has a romantic feeling. Lots of
trees. Sunny Day.
I love snow and especially clean snow that
isn't marred by salt and dirt kicked up by
cars
sunshine , open space, blue sky, evokes
some sense of ruralish/simpler living ...
though this home is large/modern.

P72

2

uncrowded by "stuff"

LIKE about Scene 2?
The snow is crisp and clean. The different
elevations in the background and the fact
that the mountains are forested are nice.
It's peaceful.
View of mountains

P73

6

P74
P75

6
3

Survey Responses: Scene 02

Presence of agriculture. Thick forest.
Evidence of some logging (maybe what
made the fence and house). Well-wooded
probable stream channel near grade
change between development and
mountainside. Well-maintained homesite.
Trees, mountains, blue sky, snow, sense of
orderliness, well run home.
good habitat still visible on hillslopes

DISLIKE about Scene 2?

Additional Comments on Scene 2

nothing
Plain road, no decorative shrubs or plants
All view, no interest in foreground
snow. It looks cold. No trees or shrubs
I hope there are flowers under the snow
around the house. It doesn't look occupied. that show up in the spring.
I am concerned about the thinned tiles in
this landscape matrix, especially on the hills
at the right, these do not seem natural.
The house has some curious shrubs around
it's porch.
The house. Without it I would like the scene
better.

the road

fenced off ...
There's nothing to really attract my eye and
hold my interest.

Can't tell if runoff from road was properly
handled. Forest appears to be typical nearmonoculture common in today's western
forests.

valley floor non-natural and impacted
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Survey
Participant

Rate Scene 2

P76
P77
P78

3
4
4

P79
P80
P81
P82
P83
P84
P85
P86
P87

4
5
4
2
5
4
2
4
3

P88

4

snow, mountains, barns

P89

4

P90
P91

6
3

The contrast of snow and line of the fence
Love the feel on the mtns and the new
snow
Mountains and snow

LIKE about Scene 2?
The tree covered hills and snow.
Lots of natural beauty, nice fences.

The ugly buildings and unattractive fencing.
Very prim imposition on the landscape

Seems like a peaceful place to live, open
space proximal to forest.
Contrasting colors and clear road

nothing jumps to mind

The sun is out!
mountains
The mountains.
The mountains and snow.

P92
P93

5
2

P94
P95

6
5

P96
P97

1
5

Pleasing visually if you need fences. These
are good, unobtrusive coordinated. A walk
I would enjoy taking.
mountaings
Fence lines fit the area. Color of structures
fit the area. Contrast in tree type in
background.
Welcoming.
It reminds me that I like to ski out to Lou
Childer's place and back on the Community
Trail
mountains, sky, fences

P98
P99

4
3

cute fence, mountains, clear where to go
It is crisp and clean.

Survey Responses: Scene 02

DISLIKE about Scene 2?

Additional Comments on Scene 2

It feels rather surburban
boring buildings
The fence and modern buildings.
I do not like the fence.
pavement, newness of buildings/fence,
linear road, exposure
The pavement
nothing
Sharp Angles

nothing
roads, buildings

Orderly. Planned.
road is too dominant in the scene

Garage structure is little close to the road.
Looks cold!

I'm ready for a horseback ride.

I dislike the design of that elaborate box on
the right.
paved road
buildings look too manufactured, little
character
Cold and barren .....needs some color.
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Survey
Participant

Rate Scene 2

P100

5

P101

5

P102
P103

4
3

LIKE about Scene 2?

DISLIKE about Scene 2?

Reminds me of being out on the farm.

Nothing, it's a lovely photo.
It looks cold. And the parallel fences are a
It looks very tranquil and relaxing.
bit alarming.
Represents sprawl, the road is paved in this
I like the idea of living in a beautiful location remote location
mountains in background
boring

P104

5

P105
P106
P107

4
5
5

Back ground is good, but it is a typical side
of the road photo. It would be best to shoot
on either side of the fence (right side) to
It is framed well, but the road keeps
capture the out building and the fence.
drawing you away from the scene.
The road that doesn't have any
The snowy hills.
ornamentation along it.
Man living next to nature.
the clean lines
the asphalt

P108

6

Nice quiet developement in the mountains

P109

4

Clean, well-maintained area. Fresh snow.

P110
P111

4
6

P112

6

P113

4

P114
P115

5
5

P116

4

Survey Responses: Scene 02

Additional Comments on Scene 2

The road dominates the scene.
Feels a little too controlled. Clearly
mountains,trees, snow. The landscape
someone put time and effort into
looks balanced and the lines converge and maintaining the neat fences and snow..
the edges are clean.
Plus, I HATE clearcuts.
Lots of open space.
Nothing.
Looks peaceful, and the well-tended
Perhaps a little too tidy. I don't like the
buildings are a nice contrast to the rugged look of "squared off" logged areas on the
hills.
hills in the distance.
Once again, scene is of beautiful, expansive Nothing. I am rather neutral about the
natural environment.
scene.
quiet rural lane, clean houses, good
backdrop, forest and hills
not my type of house really
Peaceful
the buildings. Not enough snow on TOP of
the snow/remoteness.
the mountains.

Human occupancy - maybe a little
comforting, easier to imagine myself in this
landscape.

Where are the horses?
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Survey
Participant

Rate Scene 2

LIKE about Scene 2?

P117

5

P118

6

It looks like people are taking care of their
properties; the wooded hills look fairly
healthy
looks peaceful, rural area, trees, rolling hills,
someone's home

P119

5

P120
P121

4
5

P122
P123
P124

4
6
5

P125

5

P126

3

P127

4

P128
P129

4
4

P130

4

P131

5

P132

5

Survey Responses: Scene 02

DISLIKE about Scene 2?
Not enough trees near the homes, but if
the properties are ranches they probably
want sun for grass production
nothing

Additional Comments on Scene 2

i aim to live in a place like this one day....
sigh

The variety of landscape: barren deciduous
trees and evergreen forest together; wellmaintained ranch, seemingly respectful of
the environment around it.
I could spend time here.
Forested hills and aspens. The roofs are
green and blend in with the hills. Of course The clearcuts and fences. I do not like the
the snow.
straight lines of the fences
Fond memories
very symetrical
Too close to road, but could also have
Pleasant rural living
advantages
Hope the neighbors are nice folks
Clean, simple, and remote.
Mountains are nice.
The fences
Looks like there is still an element of
wildness in it. Snow looks clean and
The road in the middle is a distraction relatively untouched. Open spaces and
especially since it is cleanly devoid of any
larger views of the greater landscape.
trace of snow (seems too clean).
MOUNTAINS, FOREST
sky, clean snow, dark trees, mountains, and
I like the fence too.
The mountains, the sky, the fence, and the
house on the right
snow
The openness w/ the mountains in the
background
mountain views
The snow. The wide open valley with the
big sky. Ranching. Implies a quieter way of
life.

NO WATER, ROAD, FENCES, BORING HOUSE
barn on left
the road, the house on the left, and the
dead trees in front
road
The house on the right doesn't seem to fit
in.
fences and barns that are a bit clean and
tidy for my tastes

I'm kind of neutral about the road and the
farm house on the right.
I would like the snow if it weren't disrupted
by the road
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Rate Scene 2

P133

4

P134

4

P135

5

P136
P137

5
4

P138

5

P139

6

LIKE about Scene 2?

I like the open fence on the left.
Snow is gorgeous, the white and green go
well together, the sky is soft
blue sky, country fence, large country
house, barn, hills, snow
The linear and parallel fence line
Rural. River valley. Trees. Blue sky.
I have a thing for farms and snow. It's
beautiful and I would like to be there. I love
the evergreens and decidiuous trees, esp.
the beautiful birches? with their red
branches.

DISLIKE about Scene 2?

blacktop road through an area that is in the wonder why the house is on one side of the
rough?
road and the barn is on the opposite?
Lonely
nothing
tree line with clear cut
Looks cold. No trees around the buildings.
I'm not big on the red fence unless it
matched the buildings... I would have done
white ;)

P140

4

P141
P142

4
6

P143

4

It's pretty but a little boring. I don't think
I'd say that if I saw some horses in these
fields : ) A bit too much structure in the
Love the mountains in the background and forefront. If this road was lined with trees I
the beautiful snow. The aspens at the far think it would be beautiful!
end of the field are eye catching.
Nothing in particular. Just not exactly the
Country scenes are peaceful.
place I would want to live.
Beautiful snow scene with mountains.
Nothing.
mountains. Does not show too much
intrusion on wilderness feel
nothing in particular

P144
P145
P146

5
3
5

Makes you want to sit up straight and
breathe deeply the crisp clear mountain air.
Sunshine on a snowy day.
It feels peaceful.

P147

4

The buildings being set at such a perfect
distance to the mountains is nice.

Survey Responses: Scene 02

Additional Comments on Scene 2

a bit too much street/road. Would have
liked more snow on the road way
Seems a little boring.
It also feels a bit plastic and generic.

none
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Rate Scene 2

LIKE about Scene 2?

P148

4

Sense of space, solitude.

P149

3

the lonesome road and fence lines. trees,
mountains, big sky.

P150

4

P151

4

P152
P153

3
6

P154

4

P155
P156

3
2

P157

2

P158

6

P159
P160

6
5

P161

6

P162

5

Survey Responses: Scene 02

DISLIKE about Scene 2?

Additional Comments on Scene 2

The buildings disturb the landscape. The
patches of old clearcut land on the hills is
disruptive of the peace of the scene as well
want to see a more rustic, weathered fence
and buildings. i don't like the white and
green building. sore thumb.
Fences, uninviting architecture..... even
though I know it is a working ranch.

Mountains look very pretty.
snow, fence, and tree covered mountains in
background
asphalt road

Sites like this should have more protection,
otherwise everything will be the same and
The human invasion is bold and obvious. It the natural variations, beauty and habitats
The natural scenery is beautiful.
seems out of place and unnecessary.
will be lost.
very crisp and clean
nothing
maybe it is good for landscaping. What do i
poor compostion for making a painting out know.
semi interesting.
of it.
The road appears to dead end. Feels sort of
Color contrast between snow, hills, and sky. cut off and desolate.

The snow, the tree covered hills
its serene, there are no people, its well
cared for

The incredibly bland-looking house and
barn make it feel generic, boring.
the forest isn't healthy, the trees are too
dense

pastoral, peaceful, beautiful mountains, the
uncluttered landscape. I like the curve in
the road, making me curious where the
road goes beyond what I can see
nothing
It's neat and tidy. Looks clean.
N/A
The clean crisp snow against the hills and
sky
Nothing
Nothing
Nice lead to road.

I want to live there

It looks like a nice quite retreat
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Rate Scene 2

P163

4

LIKE about Scene 2?
It looks peaceful and clean. Looks like
snow is melting and maybe spring
is on the way.

P164
P165

5
6

The quiet comfort. The majestic mountains
"hugging" the ranch. It looks peaceful.
clean
nothing

P166

4

It's a clean small farm - maybe in the
Methow Valley?

P167
P168

5
6

Again, the mountains.
snow and mountains and blue skies.

DISLIKE about Scene 2?

It's the "suburbanizing" of the rural areas
around here. It also looks like that might be
a horse barn instead of a productive farm.
The houses are distracting to me...but I
can't tell if that is just because of the
picture.

P169

6

P170

3

P171

4

P172
P173

5
5

I would love to ride my bike on that deluxe
road. It is sunny so it wouldn't be too cold if
I wore the right clothing and it would be a
good way to be outside in the winter.
Nothing
I don't like the building on the right,
especially. It looks too cheap and prefab for
such a beautiful area. Looks like it's built for
The snow, the clear blue sky. Pretty fences. tourists.
nice hills which are a contrast to the flat
road.
road looks a little boring.
snow, and the contrast between the
mountains/road and the snow
the buildings are boring
It looks very peaceful.
Looks way cold!

5

The forested hills, the neat quality of the
homes which look well maintained, and the
wonder of such a symmetrically cleared
road. Nice, white snow.
Nothing, really.

P174

Survey Responses: Scene 02

Additional Comments on Scene 2
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P175
P176
P177
P178
P179

Rate Scene 2

LIKE about Scene 2?

6
5

Very calm & peaceful looking.
Calm and quiet. Great plowing.

DISLIKE about Scene 2?
the road doesn't look realistic to me-maybe because of the lack of lines dividing
directions?
I feel a bit fenced in.

3

trees, snow

the focus on the road
It looks cold. I hate being cold. Also the
house looks like one I stayed in in Morioka,
Japan, where I froze my buns off.
clearcuts

P180
P181

3
5

P182
P183
P184

5
5
4

P185

4

P186

4

P187
P188

3
6

P189

3

P190

4

House looks cookie-cutter like.
Looks kind of boring. Not much to do, if
I'm jealous that they get their road plowed. there wasn't all that snow. But not 'wild'
Look at all that fun snow to play in!
enough for a real getaway
It looks peaceful.
Not quite sure... perhaps just because I
don't like being out in the cold and that
mountains in the background
seems unappealing.
The paved road breaks up the "natural"
look. Also, the houses don't mesh with the
The snow and mountains are pretty
landscape

4

The far off vistas and the close in structure
of the coral fences. the snow is also
appealing to me with the bare (aspine?)
trees in the background. The road is also a Still a little too bare looking, but if it's a
structure that is appealing.
ranch that would be appropriate.

P191

Survey Responses: Scene 02

Big blue sky.
trees and mountains
It's interesting to imagine where the road
goes after the curve. Mountains, trees,
snow.
Attractive house and scenery.
Has a wide open feeling.
Looks like a beautiful place to live.
Evergreens, deciduous trees, snow!

Additional Comments on Scene 2

Nothing.
Fence is too boring.
My eye is drawn to the expanse of road in
the foreground.
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Rate Scene 2

P192

6

P193
P194

4
5

Nice symmetry with the fence and road and
buildings on either side. Blue sky, white
snow.
Looks like a nice place to live.

P195

4

line of road and fence create sense of
movement to a distant focal pt.

5

It's clean, open, it feels free. The fences and
barn/shed make me think there might be
horses nearby. It feels like a large private
Snow. I grew up with snow and I'm tired of
space where just a few families live.
dealing with it. :-P

P196

P197
P198

4
5

P199
P200

3
4

P201
P202

5
4

P203

P204
P205

5

4
5

Survey Responses: Scene 02

LIKE about Scene 2?

DISLIKE about Scene 2?

too symmetric: buildings on both sides,
deep shadows obscure detail on hillsides

The area looks "clean" and well maintained
for the most part. Plenty of room between
the road and the fencing. A decent mixture
of civilization encroaching into nature, yet
still having mountains and trees.
Snow and mountains. Nice fence.
The mountains - mostly covered with trees,
the snow, the blue sky.

The road is overly wide for what's probably
a low traffic area and similar to the first
picture, a lot of standing dead trees.
Nothing
The barn, especially the material the barn i
smade from.

Very beautiful place to live. Peaceful,
serene
Trees, snow, and blue sky.

nothing
Man-made structors.

mix of nature and humans. These fence,
barns and houses are really well maintained
and the road is nice and clear for travel.. it
makes me want to go out and go sledding
The road and fence create clear focal points
that draw the viewer towards the
mountains in the background. The snow
offsets the other colors nicely giving them
more impact.

Additional Comments on Scene 2

nothing
The house and barn don't contrast very well
with the snow making them a little lost in
this picture.
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P206
P207

4
4

P208

6

P209
P210

5
2

P211

5

P212

4

P213

4

P214
P215
P216

3
6
4

P217

5

P218

4

P219
P220
P221

3
6
3

more hills!
mountains, trees, very bucolic

road as dominant element
it's kind of boring. the street in the middle
is somewhat plain.
nothing comes to mind

P222

4

calming, snow!

buildings look like chicken raising facility.

Survey Responses: Scene 02

LIKE about Scene 2?

DISLIKE about Scene 2?

Additional Comments on Scene 2

Repetition of lines/fences road and
symmetry
snow, homes, mountains and blue sky

above is the only real interest
plowed road
A couple of unanswered questions: is there
A prosperous, well cared for ranch in high much traffic through this tranquil setting?
country - makes me wonder about the
Are there horses, dairy cows, llamas, or
ranchers. Again, the air is fresh, and there's crops here? I love a mystery, but prefer if it
a sense of quietude.
can be solved.
Plowed road, sun shining on the
snow,fence, rural farmhouse.
No animals
Trees
Snow
Seems quiet. Mountains and snow are
Shed on the left isn't too awesome, a
lovely, and I like the fence lines. I like the
country road would be more pristine feeling
farmhouse on the right.
but it's not a big deal.
Blue sky, contrast between hills and flats,
snow, cleanliness
Fencing
I think the development takes away from
Most of the landscape looks pretty natural the scenic quality of the landscape to a
to me. The snow is very serene. The road, degree. The buildings here aren't that
although paved, inspires accessibility and beautiful to me. There are bare patches on
leads me in. I like all the trees and the hills. the hillsides that have probably been
Beautiful blue sky. I like it.
logged.

Nice lines, and it is a clean scene.
snow in view
perspective is good
The clean lines (of snow), the scenery, the
fences: parsimonious with the snow
contrast of blue against white and green.
shadows on snow

I don't really like snow that much, also the
building aren't that attractive to look at.
nothing
too stark for me
the road
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P223
P224
P225
P226

Rate Scene 2

4
5
3
4

LIKE about Scene 2?

DISLIKE about Scene 2?

Bright snow, blue sky, gives the feeling of
traveling, looks like a nice place to live.
Looks very open

Dead trees at the end of the road view,
bald patches on hills
I'm jealous. I want the holuse.

Peaceful and simple

cold

P227

5

altho occupied by human structures the
scene is usual for today and it looks like the
mountains (hills) I live close to now
the stand of dead trees

P228
P229
P230

4
5
4

gorgeous mountains, blue skies, crisp snow the red fence
calm and tidy
I like snow.
The road seems too "prepared".

Survey Responses: Scene 02

Additional Comments on Scene 2

should they be cleared out for "fire"
avoidance
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P1

SURVEY RESPONSES FOR SCENE 03
Rate Scene 3
LIKE about Scene 3?
4
The hills and river.

DISLIKE about Scene 3?
I guess it's kind of boring.

P2

5

P3
P4

6
4

varied terrain, contrast of steep and steepe,
prospect/views, promise of
safety/habitation below, classic composition geologic hazards, tawdry buildings
Illustrates the power, ruggedness and
beauty of nature.
The river
The lack of trees

P5
P6

6

beautiful topography... clean clear water.

i like it.

The river with trees mostly in the
foreground.
Peaceful
land and sky and water
Still beautiful, not functional for hiking and
using nature
Wide open spaces

The barren desert-like contry in the
background.

This side of the river looks like a different
world compared to the other side.
I like the plateau, it provides an interesting
landscape to look at. Looks amazingly vast
and desolate.

Across the river looks baren. Can anything
be done to green it up some.

P7
P8
P9

5
4

P10
P11

4
5

P12

4

P13

4

P14

3

P15

5

P16
P17

5
5

P18

5

Survey Responses: Scene 03

Spare tablelands across the river are
attractive.
It's a nice eastern WA scene with lots of
open space.
It's open. Love the vista, love the shapes of
the hillside in the distance--the erosion, the
flat top. The river running through it is neat
too
The colors, the river
Makes me remember spending time on the
columbia growing up

Additional Comments on Scene 3
None.

houses and roads
Power lines

The homes don't blend in with the scene.
Too many people living near the water.
Where is the riparian vegetation?
Not QUITE as scenic as the other photos.

The houses at the base of the hill
again the buildings
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Rate Scene 3

LIKE about Scene 3?
I like the texture of the hills, and the way
that the river cuts through.

DISLIKE about Scene 3?

P19

6

P20

4

P21
P22

6
5

the river
I love the plateau and the slowly moving
river meandering through sparce
population.
The imperfections of the plateau? Hill?

P23

6

Being on a river, as long as it does not flood,
is a great place to live. Fishing, boating, etc Nothing

The trailor
the plateau looks like of dead across the
river

Nothing

Landscape too degraded for my liking. Road
constructed right on the edges of the river
banks (typical for river deltas), trails/dirt
tracks on far bank, most trees have been
removed on near bank, etc.
The brown, eroded mountains on the far
side of the river

P24

3

P25

2

Contrast between either side of the river colors, homes, trees.

3
3

The background. The homes in this photo
have been covered partially by trees which
is nice because without them they would
Knowing that river is dammed and the
stick out like a sore thumb
landscape is at least partially man-altered
the water
not what I feel is naturally beautiful

3
3

I'm always wary of building near a strong
river, and guessing by this one width and
I like the landscape view from this particular surface currents I can clearly see it's one.
angle. You can see several prominent
That means at some point in the past as
defining feature of the local topography
well as in the future that river is going to
from the high of the photo.
rise during flooding season.
view, natural
brown, too exposed

P26
P27

P28
P29

Survey Responses: Scene 03

Additional Comments on Scene 3
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P30

Rate Scene 3

4

P31

5

P32
P33
P34

4
4
4

P35

5

P36

4

P37

5

P38
P39
P40
P41
P42

5
2
4
3
4

P43

3

Survey Responses: Scene 03

LIKE about Scene 3?

Water. Greenery.
There is nothing like water to transform a
scene. I also very much enjoy the hills. Like
picture one, the hills are plain, but they
have character: rocks and gashes, scraps
and bumps, They are unique and interesting
to look at.

DISLIKE about Scene 3?

Additional Comments on Scene 3

Occasional clumps of plantings to help
obscure view would help, or create a
network of meandering paths highlighted
by plantings or benches to break up the line
visually. Straight axial paths (a la Moorish
Corridor effect of straight river bordered by gardens) would work aesthetically, but
alleys of grass.
would not suit the naturalistic setting.

The interior of the shot shows a poorly
developed community. I am not speak of
socio-economics, but the design of the
community. Where the homes sit, etc had
very little thought put into them.
The dark trees on the nearside of the river
The topography of the hillside across the
seem out of place and unnatural in this
river
landscape.
WATER
DEAD AND DRY AREAS
river, green trees in forefront
brown, brown, brown
The river and land surrounding it, especially The brown color of some of the
the far side
vegetation/landscape
I've never been very fond of the Eastern
Water, warm colors contrast with trees and Washington landscape. It seems dry and
brush.
hostile to me.
I like the flatness of the top of the opposite
shore, and the hills, bumps, and curves of
the land.
the river, the color and shapes of the land
on the far side of the river
the buildings are not so nice
The river
the brown hills and the house
Looks like a painting
miss some greenery
not much
too much brown
the landscape
could do without the house
The land is beautiful, and the houses don't
bother me so much as they look more part
of the scene. I love how open and flat the The houses take this scene from what could
land is. The river is nice.
be a rating of 3 to a rating of 2.
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P44
P45

5
4

River and other natural surroundings
the water looks pretty

P46

2

the river

P47

4

P48

4

P49
P50

5
3

P51

4

Nice quiet valley near river.
It appears that there is a maintained access
trail on the side of the river. Good for
walkers and bikers.
texture... hills look like velvet. you can
really see/make out the topography, see
where the water flows into the river
houses in the foreground seem out of place
river
dry, brown.
while aesthetically interesting, the state of
contrast between denuded cliffs and
erosion and deep cutting of the bank is
vegetated hillside
alarming

P52
P53

P54

P55
P56

4

5

5
3

Survey Responses: Scene 03

LIKE about Scene 3?

DISLIKE about Scene 3?

Additional Comments on Scene 3

Settlement too close to the river
nothing
the colors of the landscape, the brown
I don't care for the houses in the picture
makes me feel sad
either
Seems isolated yet near a major highway.
Like it s the view with your car parked at the
side of the interstate. I can almost hear
traffic whooshing by.

Long open vista with substantial(appears to
be) free-flowing water. Mostly unfettered
by human disturbance.
I like the water and the green trees.

This landscape has roads, cars and buildings
in the foreground which reduce the appeal
of what would otherwise appear to be a
contiguously natural landscape.
I don't like all the brown.

The contrast of colors.

I don't like arid climates too much - at least,
those that this scene reminds me of...

The propensity for people with no taste to
Those windswept crevices are really pretty. build prefab homes on breathtaking sites.
Otherwordly. Beautiful river running
It's like building a megaMcDonald's with
through it.
arches spanning the Grand Canyon.
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Rate Scene 3

LIKE about Scene 3?

DISLIKE about Scene 3?

6

Amazing geological features, how did that
happen? The red, orange, and yellow colors the "lawn" type area on the other side of
are beautiful, it is a foreign, but exciting
the bank with the houses. It seems so
landscape that reveals geological time.
opposite from the hill side.

P58
P59
P60

4
2
5

The River and the shapes of the hills in the
background, especially the flat tops to the
hills, with ripples going down to the river.
I like the water and the greenery.
shape of the land, river

P61

4

P62
P63

5
4

P57

The dead grass on the hillsides, It's probably
gorgeous in the spring but not so much the
rest of the year.
Don't like all the brown.
houses
Little houses in the foreground don't add
anything to the scene and detract from the
Interesting emphasis on the landscape,
natural beauty. Landscape looks a little dry
instead of the houses. Beautiful color of the for my taste, but not interestingly sere, like
hills. I like the meandering river.
a desert.
Not sure I could access that river to float
River! So soothing. And <3 geomorphology down it
Such a cool landscape beyond town.
The development and the brown.

P64
P65

5
4

P66

6

The view is beautiful. Lots of water. That
doesn't make it feel so dry. Some greenery
in the forefront of the landscape gives a
calming effect. The dryness of the
landscape is acceptable because of the
amount of water in the river.
River and hills
The ripples of the land carved out by the
river. The gold color of the vegetation. The
openness of the scene.

4

The micro-topographies in the opposing
hillside/bank, as well as the green
vegetative contrasts in the foreground
compared to the background.

P67

Survey Responses: Scene 03

Additional Comments on Scene 3

The areas where the homes are doesn't
look very inviting.
Dry and brown

If the sun were out, I might have a different
reaction to the landscape citing the need for
more shade.

More nature, fewer humans is my
The man-made objects.
preference.
The light colored topographies on the
opposing bank (the large swathe to the
right and on the last step before the water)
are troubling as potential hazards to the
water system here.
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LIKE about Scene 3?

DISLIKE about Scene 3?

Additional Comments on Scene 3

P68

3

P69

5

P70

3

There is amazing contrast of dry hill side and The river has very little habitat for bird and The river is running high and seems almost
lush growth on either side of the river.
wildlife growing along it.
like a canal.
The landscape. The river and the rolling
topography in the background have a grand
scale and the climate reminds me of hot
summers.
It's an overcast day.
I don't like barren landscapes. It looks like
it's bare on the other side of the river.
instead of it being naturally bare (ala Moab)
it looks like it's been stripped, from mining
the river and trees
or something.

P71
P72

4
3

I like the undulating topography, open sky,
juxtaposition of water and dry terrain.
I am attracted to the water.
Moderate housing density. Houses are
*out* of the likely floodplain. Opposite
bank is allowed to stay natural. Near bank
looks like it may be cattle-grazed. Gullies on
opposite don't appear to be human-caused.
Trees exist along bank toe. Hillsides near
development are in native vegetation, not
overly-landscaped 'fantasy-land'.
Looks like Eastern Washington in late
Spring. Know hot weather is coming. River,
hills, green patches, a nice orderly home
below.

P73

6

P74

6

P75

4

P76

4

native hillsides
It looks like a fun place to explore. The hills
look like they could be hospitable to
humans.

P77
P78

3
3

whoa. love the far bank.
The textures of the landscape

Survey Responses: Scene 03

scars on right-hand slopes, river doesn't
seem free flowing.

grew up in similar territory

Development took place on the outside side
of the bend in the river - ripe for erosion
and phone calls from landowners in 20
years when "my bank is disappearing into Looks like the Reno area near the Truckee
the river...".
River.

limited floodplain access due to urban
encroachment
The water looks channelized, and not like a
natural river edge.
the near bank looks tawdry and like an alien
species settled it
the dry and bareness
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Rate Scene 3

P79
P80
P81
P82
P83

5
5
5
3
5

P84
P85
P86

4
5
6

P87

4

Nice contrast, it makes me think about
being in eastern washington
cool flat tops
The semi-arid landscape and the river.
I like the hills in the background on the over
side of the river

P88
P89

2
5

vegetation, river
the curve of the mountains.

P90
P91

3
4

The river
Ruggedness
A stunning juxtaposition of desert and
water. Almost like they shouldn't be in the
same scene.
not much

LIKE about Scene 3?
Proximity to water, natural features
beyond. Looks like wide open spaces with
absence of humans.
contrast between the two shorelines

DISLIKE about Scene 3?

Additional Comments on Scene 3

Uneasy about houses on a flood plain.
sky color a bit gloomy

Pretty cloudy, needs some more trees
brown
Not much.
I do not like what looks like a trailer home.
development, dryness, appearance of
unnatural channelization, grey skies, scarred
hills
the trailer in the foreground
sort if desolate and void of trees and shrubs
Nothing really stands out

P92
P93

5
2

P94
P95

4
4

P96
P97

6
3

P98

4

Nothing to dislike but not where I would
choose to live.
even limited vegetation on the banks...
too brown
The greenery of the landscape around the
River view is nice. Interesting scene with the structures really contrasts the area that
plateau above running parallel to water.
appears to be natural habitat.
Flowing water.
Seems a bit brown.
A great example of kame terrace formations
for those who dabble in glacial
I've never been a fan of double wide trailers
geomorphology
in the foreground of landscapes shots
The hills on the riverbed
not enough color
interesting and visible landform, different
from what I am used to. river.
trailers, manufactured homes

5

I like the texture in the hills, the contrast of The house colors and what vegatation
beige and green and the river.
aroud the houses.

P99

Survey Responses: Scene 03
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P100

5

P101

3

P102

4

P103

5

P104

5

P105
P106

6
2

P107
P108

5
6

P109

3

P110
P111

5
6

P112

6
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LIKE about Scene 3?
The golden hills.

It also seems quiet...
interesting to think about the geologic
history of western Washington?
Interesting shapes and shadows to look at
across the river

DISLIKE about Scene 3?

Additional Comments on Scene 3

Nothing, it's a lovely photo.
But this scene seems desolate. And it feels
more like the scenery is a trap than an
escape, as in the previous photos.
Houses in the flood plane make me wonder
about sewage, electricity, irrigation,
circulation, sprawl
houses in the foreground

This would make a great nature photo.
Camera is well placed, the landscape is
even, more sky would enhance it overall,
although the foreground could be cropped
closer to the water and possibly eliminating Man made structures are not part of this
the buildings in front.
scene.
The plans of the hills and cliffs are
incredible. And the details of the hills are
beautiful!
Nothing.
Looks like nature disturbed by mining.
the river and the dramatic mountain behind
it
the houses in the foreground
senic view of the river
It looks like an area where houses are being
built in an area that is too dry naturally to
support the population, and water is being
The wild area on the far side of the river.
used to make the populated area green.
Not much, really. The settlement is a little
I love the far bank, the bare shoulders of the random--cluttered. The irrigated landscape
geology, the movement of the river. Open--I clashes with the natural setting. But it looks
can almost smell the sagebrush.
familiar.
Open space and natural features.
Nothing.
The hills look like the living pelt of some
exotic creature
The mobile home
I wish I could stay here in the summer.
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P113

Rate Scene 3

3

P114
P115

6
3

P116

2

P117
P118

6
5

P119

3

P120

4

P121

4

P122

4

P123
P124

6
3

P125

4

P126

5

Survey Responses: Scene 03

LIKE about Scene 3?

DISLIKE about Scene 3?

Not much. Foliage on near side of river adds
some diversity and beauty.
this kind of defined river gorge with sere
hills but also greenery where the water
irrigates, a home with this remoteness,
close to windlife
The water

Not much. Man made objects on near side
of river add some diversity and ugliness.

The far side of the Gorge (or Snake?) is
minimally impacted by development.
rolling hills, plains, pastural
Lots of water in the river, minimal
development next to it, open plateaus.

this will be very hot in summer, strong
possibility of flooding in this narrow channel
Barren
Dry, barren. Buildings don't appear affluent.
The road right on the shoreline. Houses
located close to the edge. Green lawns take
irrigation in a dry landscape
barrenness
Development close to the river.

State of the river- which appears dammed
trees in the forground and the river and its to me; houses stand out. the road at the
tributaries cutting throught the landsacape bottom right goes to nowhere?
Too much brown on the far side of the
River and greenery on this side
picture
Looks like palouse country. Has a beauty all
its own. Probably some good upland bird
Living can be seasonably harsh. Probably
hunting.
hard to make a living off the land.
Reminds me of a canoe trip I once took on
the Missouri River.
Not overdeveloped.
I bet it would look great in the spring.
Too dry and dead-looking

The river/body of water in the picture. The
trees and shrubs.
IN A FIELD IN THE FOREGROUND, CAN SEE
GEOLOGY

Additional Comments on Scene 3

Landscape looks sad. Only one side of river
is populated and has trees and shrubs.
Would look better if the other side also had
some life on it (it looks desolate).

I appreciate the landscapes surrounding
many arid, dammed watersheds but do not
like dammed watersheds in general.

Probably some coyote hunting too.

This picture makes me curious as to why
only one side of the river has trees and
shrubs. What happened on that other side?
Are the growing conditions just that poor or
was the area stripped or something?

LOOKS LIKE THE WEATHER IS COLD
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Rate Scene 3

P127

5

colors of hills and sky and water

P128
P129

2
5

P130
P131

5
5

P132
P133

6
4

The plateau is ok, the river is ok
River
It looks like a great balance of nature &
man, which is not too much man.
MEsa, Ooo trailer homes
Rugged. Looks similar to a place I go to rock
climb. Again the big open sky is great. I like
the different colors of the landscape and
how you can see the topography of the
terrain.

P134

2

P135
P136
P137

2
3
2

P138

4

P139

6

P140

5

Survey Responses: Scene 03

LIKE about Scene 3?

the canal affect
River makes it look like things are moving there is action
river, trees
interesting geology
Rural with some buildings nestled among
trees. I like to see different topography and
the dry mesa is interesting.
Green on one side of the river, and brown
on the other. Developed one one side and
undeveloped on the other. Taller evergreen
vegetation on one side and scrub on the
other. I like how the water cuts between
the 2 differences.I would like to walk along
that road/trail along the near side. And I
would like to wander out through the vast
far side.
Love the arid and desert-y feel of this
landscape along with the substantial river.
Nice lush trees in the foreground balance
out the dry background.

DISLIKE about Scene 3?

Additional Comments on Scene 3

foreground houses

it's a weird angle. because the camera is up
the houses upfront. also, the mountain has high, I expect a great view below, but then
very little vegetation.
there's just houses.
Mobile home
Not much, mabye the style or condition of
the houses

don't like the barren hillside along the
opposite side of the creek

wonder what the whitish area is on the
opposite side of the creek to the right

Brown, flat, boring
grey sky, barren hills
so dry...

Dry mesa looks barren. Not my favourite
landscape.

Nothing

I think I prefer more trees but that doesn't
seem to be as natural in this setting.
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Rate Scene 3

P141
P142

4
5

P143

3

P144
P145

2
5

P146
P147

6
2

P148

5

P149
P150
P151

LIKE about Scene 3?
Big view.
I like the water and the river.

DISLIKE about Scene 3?
Have to look down on other's property.
The browns and the hills.
erosion of hillsides. Roadway intrudes on
river

topography in the distance and seeing the
patterns on the hills
not a big fan of desert type scenes
Color of the riverside.
Overcast sky.
I like the open land and the way you can see
the contours.

4

Open space, seems peaceful, nice spacious
view with water feature
interesting landform - plateau and topo
wrinkles are pretty. nice color.

Brown grass on the hills seems depressing
the houses take away from the spirit of the
land. seem out of context.

4
2

distant view,and the river.
river

Sloppiness of buildings sited along the river.
too dry looking, not much green

P152
P153

5
4

It's a beautiful area. The more lush
vegetation could only happen where water
is available in this environment,and this is
obvious in this picture.
the water

P154

5

P155
P156

6
4

P157

6

Survey Responses: Scene 03

Additional Comments on Scene 3

From this distance, the intrusion of the
buildings looks like garbage sprinkled along
the river.
too brown
The erosion on the hills across from the
river.

drab
I'm wondering what the landscape was like
before people settled there.

This looks like the Yakima River between Cle
Elum and Ellensburg on the road to Thorp.
It is a beautiful area even with human
development.

The green planting in the foreground.
Nice photo.
Love the layers in the photo, and the
geological interest of the sheared off
appearance of the hills across the river. Sky
is beautiful and unsettled. River keeps it
from feeling too hemmed in, feeling of
escape. Love the color of the opposite
Would be better if no man-made structures
bank.
were visible.
The wide open feeling, the contrast
between one side of the river and the other,
the fact that the houses seem like minor
details in the surroundings
Nothing, really.
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P158

3

P159
P160
P161
P162

5
6
2
5

P163
P164
P165

3
5
6

P166

6

P167
P168

6
3

P169

6

P170

5

P171

5
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LIKE about Scene 3?

DISLIKE about Scene 3?

High desert, starkly beautiful

a lot of erosion, river's low

Nice flowing water
Not much
Brown hills
No threatening weather in picture - lots of
water available for human use.

Barren land across the water
Too dreary
Nothing leads to scene center

Additional Comments on Scene 3
this reminds me of the eastern Oregon Hells
Canyon Natl. Rec. Area, along the Snake
River, or the Palouse region of eastern
Washington...little towns in the high desert.
I love the desert, big, uncluttered, wideopen landscapes
Reminds me of California along I-5

It looks bleak and lonely.

open

nothing
The houses cut into the hillside. It looks like
the only reason there isn't a lot of erosion
The ruggedness of the Columbia River
from the construction is because it is in "dry
Valley? (Or maybe the Missour River
country."
Valley?)
The river. The interesting formations on the The bright blue roof is a little off putting but
far side.
other than that, gorgeous.
the river.
too brown.
I love this landscape. Not sure if it qualifies
as high desert. but the open space that is
kind of "full of nothing" on the other side of
the river is very nourishing after being
cooped up in the city.
Nothing
Makes me want to take a road trip.
Don't like all the cars parked near the
Beautiful colors. Love the river and the
house, and the RV (I think it's an RV) on the
houses nested nearby.
right.
Very rugged hikks contrasting to the houses water way looks man made and not very
and road.
relaxing to look at.
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P172
P173

P174

Rate Scene 3

4
5

LIKE about Scene 3?

the shape of the hills is interesting. the
water is pretty. i like the trees
Very stark, but beautiful.

3

River, nice cove for the house.

P175

4

Hard to say--I can't tell exactly where it is or
WHAT it is.

P176
P177
P178
P179

5

Fond memories of Vantage. I love being
above it all. The people are very far away.

5

trees, river, nature scene

P180
P181

3
5

P182
P183
P184

5
3
3

The movement of the water.
The rumpled hills.
Water. View of the brown hills reminds me
of the geography around San Jose,
California--a place I lived for 20 years and
loved.

Survey Responses: Scene 03

Nice oasis area of habitation.

DISLIKE about Scene 3?
the color of the hills. i lived in the Rogue
Valley in oregon for several years of
drought, and after a week or so of glorious
green every spring, the hills turned ugly
dried-plant brown until winter. i wasn't very
happy there either, which might be part of
it.
The starkness.

Additional Comments on Scene 3

I can't tell why there is some discrepancy
between the landscapes on two sides of the
river. One looks very bare and brown, the
other has trees only around the house but
more tundra like vegetation behind it. Was
there a fire and this is recover, clearing, are
they irrigating heavily for there convenience
somewhere where it isn't natural?
Again, hard to say.

houses
The oranges and burnt umbers. Also the
grey sky.
houses too close to the river

Nothing.
Sort of gloomy overall.
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Rate Scene 3

P185

4

P186

4

P187
P188

4
6

P189

5

P190

6

LIKE about Scene 3?

DISLIKE about Scene 3?

The hills in the background are a nice color. Low contrast, seems to be at an odd angle.
The texture of the rolling hills and plateau. Looks like there may be levees along the
Though brown, it's beautiful.
river.
Looks super dry. I'd feel guilty about using
Very scenic. I'd like to go boating on that
any water there. Would like to see more
river!
trees.
The landscape is unique-looking.
Interesting contrast of scenery with the dry
land and the water, green land. Also it
reminds me of places I spent time in during
I'm curious how much of this scene is manmy childhood.
no sure.
made or natural.
Cool natural features, houses are tucked
away within that
The structural shape of the brown hills is
nice especially with a river flowing in front
of it. I also like the small bits of green.

Cars in the foreground and houses that
don't blend in with the scenery.

P191
P192

5
6

P193
P194

4
5

Interesting contrast between river and dry
hillside.
Natural land formations

P195

3

parallel lines: road and river

P196

4

P197
P198

1
5

Way too dry -- I like my landscapes green,
not brown. Also, the edge of the river
It's cool how there's a flat plateau that ends doesn't look very accessible -- it's steep,
in one particular place and starts sloping
there's no beach or flat bank where you
down to the water. I also like that there's
could go down to the water (at least on the
water (I love landscapes with water).
far side. The near side is hard to make out).
The scene is dis-jarring when comparing the
two banks. It's like someone has clear cut
the naturally growing fauna on the farther
The water.
bank.
Water and plateau

Survey Responses: Scene 03

Additional Comments on Scene 3

It's a very different view than where I live so
it is rather interesting to me.

movement is across picture: no sense of
distance

145

Survey
Participant
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LIKE about Scene 3?

P199
P200

5
4

P201
P202

5
4

A nice place to live along a river in a fairly
remote area. Imagine it is more lovely
when the grasses are green
Red soil, river, and trees.

P203

4

this barren ecosystem is so beautiful and
austere

P204
P205

3
3

P206

3

P207

5

P208

3

P209
P210

5
3

P211

6

P212

5

Survey Responses: Scene 03

The landform and the river.

The background shape is pleasing.
horizontal plane of ridge across from river,
repeats the river
contrast of the water and land, colors within
landscape
It's a familiar scene to a canoer, and the
homes tucked into the trees must hear the
river sounds. Clearly, there are access
points along the bank, so the river sees
some use.
River running in front of a few homes, trees
around the homes.
Water
The vista is gorgeous! Love the river next to
it that divides the desert from the green in
the foreground.

River, no development on one side

DISLIKE about Scene 3?

Additional Comments on Scene 3

The patch of ground that looks eroded possibly from bikes?

brown grass
Houses in the foreground.
I would like it better if there were no
houses.The trees next to the houses look
really artificial
The background (steppe area) is
monochromatic while the foreground is
more colorful. It distracts from viewing the
background area.

brown color
seeing the homes
Oh, those arid, brown-bordered desert
rivers. There is a forlorn feeling to the high,
dried mesas, and a lonliness in the trees
sparsly dotting the far shore.
Barren hills on the other side of the river.
Dry & brown
The development isn't gorgeous or
picturesque or anything. Nitpicking.
Opposited bank is brown and seems to have
just grass (no shrubs), and there is erosion
in places, making me wonder if it's been
overgrazed. It's also steeply cut, making me
wonder if this is an artificial channel.
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Rate Scene 3

P213

4

LIKE about Scene 3?
There's still a lot of undeveloped area in the
landscape as a whole. Moving water always
looks nice. The arid far side of the river
looks nice.
I love the contrast between the river and
the golden land on the other side of the
river. It is really dramatic.

DISLIKE about Scene 3?
The lower left looks like sprawly
development to me. I wish there was more
vegetation along the bank of the river,
although I like the river.

dry hills

the junky houses
cant tell most veg is introduced, hard not to
think about weeds. It's my job
the cars and homes disrupt the serenity, a
bit.
barrenness makes me wonder what
happened

P214

6

P215

6

P216

5

river view
nature at work: erosion, steam cutting
down to water, ponds

P217

5

The curving landscape, the water feature

P218

4

shapes of hills and river

P219

4

water

P220
P221

4
3

contrast between 2 sides, water

P222

6

P223
P224
P225

4
5
2

P226

2

P227
P228
P229

2
3
5

P230

6

Survey Responses: Scene 03

openess, bare hills, water in the middle of
arid land.
gives a feeling of wide expanse, contours
and various colors in hillside are nice, nice
reflection from the water.
Wide open vista

Natural

Additional Comments on Scene 3

I guess if it would be anything it would be
the little buildings.
This looks like the Clearwater River in Idaho

none.

buildings look close to the river

Dry, even though the main subject (sort of)
is wet
erosion is what I see and don't like if it
harms the plateau, possibly it is more alive
during a summer season
the barren dry earth
river doesn't seem natural.
houses seem unobtrusive and tidy.

perhaps the people living in housing get to
enjoy the river
the cool river
love those beautiful velvety hills!
Reminds me of southern CA where I used to
live.
Nothing.
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P1
P2
P3
P4

SURVEY RESPONSES FOR SCENE 04
Rate Scene 4
LIKE about Scene 4?
4
The trees.
individual elements, odd composition,
atmospherics
3
early spring and late fall are my favorite
4
times of year.
5
The trees.

DISLIKE about Scene 4?
The place where the trees were.
scarred landscape, monoculture trees,
dead/cold vegetation

looks like a forest fire in the area.
The barbed wire
some of the material at the forefront of the
image.

P5
P6

3

it looks like working, vernacular land.

P7
P8
P9
P10

6
6
4
6

Almost an undisturbed open country.
Pretty peaceful countryside.
clouds, fencing, grasses
Natural beauty

P11

3

P12

4

P13

4

P14

5

P15

6

It looks very peaceful.
The fields look like they are growing up and
getting out of control, good for wildlife. The
ridge(mtn.?) looks like it has had some
timber harvesting done, that is a good
thing.
There is a beautiful transition of tree type
mixture as you go up in elevation from the
valley. Then it becomes to be a mixture of
tree ages possibly related to the lumber
industry.
Low clouds clinging to the mountains.
Contrast of bare deciduous trees with
evergreens. Pastoral foreground.
Pretty rural floodplain area with lots of
undeveloped forest.

P16
P17

2
3

The field looks like a nice place to hang out. evidence of logging on the hillside, fence in
It's also pretty open, with views of big hills the foreground
The field and colors
The hills

Survey Responses: Scene 04

Additional Comments on Scene 4

The dead grasses in the foreground and
fences.
logged areas
Barbed wire in disrepair
The barbwire fence in the foreground - the
large chunks of treeless spots on the
mountains.

The fences need repairing and cleaning.

Always sad to see bald spots on the hills
where there are no trees.
Barbed wire fence. Tree in the foreground
center interferes with the view.
Nothing.
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Rate Scene 4

P18
P19
P20
P21

3
4
4
4

LIKE about Scene 4?

DISLIKE about Scene 4?
Not a bit country girl

I like the shape of lonely tree.
the grasses
All the muted colors.

barbed wire fence

P22
P23

4
6

P24

3

P25

2

The fog rolling in over the hill and contrast
of green with yellow/gold grass. Excitement
of the new and reminder of the old.
The power post.
Beautiful scenery, I like a meadow
Nothing
At least there's still some trees on the
mountainside!
Cutblock visible, agricultural clearing.
Fire on the mountains, bare patches where
Interesting color contrasts.
it looks like trees were cut down.

P26
P27

3
3

Forest regrowth in the background, I like
forets with different age and type of trees
the mist

2
2

Now this area looks lke a straight up
floodplain.I can't see water but judging by
the lush green topsoil I would say this area
is prone to being pretty damp. If I were
There is something calm and relaxing about looking to buiil anything, I would look
an open field.
elsewhere after seeing this picture.
green, lush
scraggly, patchy trees

P28
P29

Survey Responses: Scene 04

Additional Comments on Scene 4

Barbwire fences are ugly
dry not inviting to my eye
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Rate Scene 4

LIKE about Scene 4?

DISLIKE about Scene 4?

Additional Comments on Scene 4
Could
1. mimic zigzag lines of the mountain with
outcropping pennisular plantings in the
foreground (a la Japanese gardens)
2. Have a large cluster planting in the right
foreground to bring the eye back from the
upper left where the mountain lines take it.
3 If using a specimen tree, make it one with
distinctive form/bark to stand out from the
mountains and dirt.

P30

2

P31

2

P32
P33
P34

5
1
3

P35

6

P36
P37

5
4

P38
P39
P40
P41
P42

3
4
3
5
5
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Rolling hills.
If I were examining the photo I would like
the sole tree surround by barbed wire. Since
we are examining this as a landscape, I
don't like much. Mostly the hills in the
background have some character.
The color contrast between the foreground
and background.
NOTHING
mountains, green central area
The mist, the trees, and the change in
elevation
Layers of interest from the foreground to
the background. The river of dry grass.
Fences. The lone (?) birch tree.

the trees and the green field
fog, green meadow and green hillside
Mist over the mountains
"home"
love this one

Blah, bleak foreground. Tree is poorly
placed.

Pretty much everything, its barren. The life
that is there is drab and unappealing.
The electrical box in the foreground.
DEAD VEGITATION BROKEN FENCE
fence line, utility box, brown area
The fence
The power source with the orange tag. The
haze which could be either cloud or forest
fire.
the logged areas, the blackberries in the
foreground
reflector post
Seem isolated
can still see other houses
not much

150

Survey
Participant

Rate Scene 4

P43
P44

3
4

P45

6

P46

3

P47

3

P48

3

P49

3

P50

5

P51

6

I like how the clouds meet the mountains
I don't like the bare spots on the mountains
Not much emotion about this location. Just Not much emotion about this location. Just
indifferent.
indifferent.
The hill looks like it has been excessively
logged with only partial replacement. It
looks butchered.
there are sort of horizontal stripes of
clearcuts. barbed wire + blackberries in
material/color as you move your eye up... foreground. and it's overcast/gray. but
pasture, river(?), forest...
that's not the point, probably.
cool, moist, reminds me of my hometown in
Upstate NY.
messiness and layers of color. appears to be barbed wire fencing and utility post in
a productive landscape
foreground

2
4
6

The only thing I really like is the lack of
infrastructure (no visible roads, but a few
buildings and cars far off).
I like the green grass and trees.
It looks like the Olympic Peninsula.

The landscape appears to have been
seriously disturbed by both cultivation
(perhaops?) of some sort on the foreground
without apparent reseeding or restoration,
and serious clear cuts in the hills in the
background. The scraggly barbed wire is
also unappealing and breaks up the
landscape.
I don't like the brown grass.
Nothing. I like the Olympic Peninsula.

I like seeing rows of pine trees or
evergreens on hillsides from a distance.
There is a beautiful order to it.

The crummy rusting barbed fence in the
foreground.

P52
P53
P54

P55
Survey Responses: Scene 04

LIKE about Scene 4?
This scene is nice - reminds me of my
childhood where I could roam around. I like
the land here - looks untouched for the
most part and natural. I even like the old
fencing.
trees, hills and grass
This is a very pretty scene, it captures alot
of detail.

DISLIKE about Scene 4?

Additional Comments on Scene 4

The mountains have patches of cleared
trees, which takes away from the scene.
fences, flat color scheme
nothing
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P56

3

P57

5

P58
P59
P60

5
4
3

P61

3

P62
P63

4
5

P64

3

P65

4

P66

4

P67

4

P68

4

P69

4

P70

5

P71

3
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LIKE about Scene 4?
recovering nature, trees are growing back
from logging, but it is still a working
agricultural landscape.
It's peaceful and has a variety of plant life
and both hills and valley.
Pretty trees and hills in the distance.
mist

DISLIKE about Scene 4?

Additional Comments on Scene 4

feels too neglected in parts, where the
tangle of briars is growing on the barbed
wire fence.

The logged areas on the hills.
Gnarly fence and brown weeds.
bramble
Ugly little dead or hibernating tree and
Nice mountain in the background and looks tangled barbed wire fence in the
like a good place to go for a run.
foreground. Looks very hazy.
Cozy fog, mountains, reminds me of New
Zealand
Some clear cutting?
It's green, varied, and inviting
Fence lines.
I like the amount of greenery, but some of
the hills look sparse. It's much more wild,
very few homes. That gives a sense of
It could be just the time of year it was
privacy. I like having different elevations in taken, but a lot of the vegetation seems
the background.
dead.
Natural plants and hillside view
Patch of green in the distance
Lots of dead and brown grass and bramble
Farmland is where I grew up so it's very
Blackberries taking over the fenceline, clear It looks like it could use a land steward and
familiar. I like the wide-open spaces.
cutting scars on the hills.
a little love.
The pasture land here speak to a simpler life
and the hillside (at least to the right)
The un-mitigated forested land at top left
suggests connectivity with nature.
and top center are most troubling.
I like the differest layers of vegetation from
the valley floor up the hillside.
The tree in front looks scrawny and lonely.
The blackberries and the utility post in the
The foothills, trees, and pasture lands. The foreground. And it seems like an overcast
fog rolling at the top of the photo.
day...
I guess the electrical box in the foreground,
I love the clouds/fog and the trees.
but really I think it's quite beautiful.
colors, open spaces, fog (if its a forest fire ...
then I don't like that. :-)
clear cuts.
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P72

4

P73

4

P74

6

P75

5

P76

4

P77
P78

4
3

P79
P80
P81
P82
P83
P84
P85

3
5
2
4
5
2
5

P86
P87

5
5
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LIKE about Scene 4?

DISLIKE about Scene 4?

Additional Comments on Scene 4

Openness,
That fence would *not* contain cattle for
long - needs fixed! (And forgive me but...)
Goddamn Himalayan Blackberry!!! Not sure
what that dead grass in the foreground
(behind the blackberries) is - looks like that
area could use a grazing to break up the
thatch so some cute little wetland plant can
Just snowed - yay, precipitation! Buffer
along agricultural fields. Mixed tree canopy thrive. Weird bald spots on the mountain
on closest slope. Clearly marked utility line. may be a sign of some thriving parasite?
Trees, hills, farmland, looks like Skagit
Valley, where my German side settled in the
mid-1800s.
looks like good access to floodplain would
be present, mix of agriculture and naturalish habitats even on the valley floor
evidence of cutting practices on hillslopes
There is a fair amount of wooded area. The
land is somewhat covered and not bare
Bald spots on the hills. Barbed wire in the
earth, in most of the hilled areas.
foreground.
the strangled looking birch and the rusty
The mountains and fog
fence in foreground
the fog hanging on the the hills
the area looks wet and un traversable
The absence of a lot of houses.
Hills look heavily logged and unhealthy.
fence line
green water

Boring
trees
The mountains, the field in the middleground.
I like the green grass and fog.

Air is not clear enough.
The little house.
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Rate Scene 4

P88
P89

5
4

misty quality, vegetation, peacefulness
The shades of green

P90

4

the hills and green field in the foreground

LIKE about Scene 4?

DISLIKE about Scene 4?
exposure, lack of variety/points of interest
the electic conduit.
a little desolate looking and evidence of
clear cutting on the hills

P91

6

P92
P93

5
3

Feels East Coast Smoky Mountain, probably
great on a foggy, drizzly morning
No color explosion yet
I wouldn't have the fencing in that condition
Lovely space except for the dilapidated
on my own property, but it has an antique
fencing.
feel visually.
green hillside
dead brown grass in foreground

P94

5

Variety of colors in the palette. Old fences
kind of add charm.

P95

2

P96
P97

6
3

The utility box in the middle of charming
fences.

The bald spot on the ridgeline is noticable
but not ugly, just part of nature.

Seems like there has been some destruction
among the trees on the mountain.

It does show nature.
It reminds me of my days living in the
Skagit. The newer foreground clearcuts are
nicely shaped but I suspect that has more to
d with recent State regulations on riparian Someone should cut down the dead tree in
setbacks.
the middle of the picture.
fog in the valley
orange sticker on box

P98

5

P99

5

mountains, old looking fence, house far off
the road and farm looking productive
the utility box, invasive blackberry
I like the tone of the lavender-beige agabst
the green and the beige grass.
Not a fan of the fence.

P100

6

The fog and trees.

P101

4

I like the mist, and varying colors and
textures of this landscape.

Survey Responses: Scene 04

Additional Comments on Scene 4

I looks like the mountains near where I grew
Nothing, it's a lovely photo.
up.
However, I'm not sure I'd want to be here
permanently. I think I could also feel a little
trapped at such a close proximity to the
hills.
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Rate Scene 4

LIKE about Scene 4?

P102
P103

2
2

no houses built on the hills
fog on the hills

P104

3

Land scape fine.

P105
P106
P107
P108

3
3
5
2

How green it is.
Outdoors
the variety of landscape items

P109

P110
P111

P112

P113

P114

DISLIKE about Scene 4?

Additional Comments on Scene 4

Patchy forest management, fragmentation
of the valley habitat, potential work done to
the hydro system to straighten it out, loss of
plant biodiversity
boring, bleak
Photo needs focusing. Needs more sky
andless fore ground. Man made structures
breaks the natural lines. Tree in center
breaks your focus.
The loan tree in the front. And the fence is
unattractive.
No particular strength to picture.
the fence
Clear cutting

4

It looks like relatively loosely maintained
fields in the foreground--nice rural area.

6
5

Mountains, trees. Nice colors, grasses and
open fields look like you can stride into the
landscape. The clouds obscure the edge of
the mountains--in all it has a softness,
The utility thing in the foreground--it's not
including the blurriness of the bare trees.
old and weathered, like the fence.
Open space.
Hillsides appear to have been logged.

4

The ramshackle fence, and the snaggly look That scraggly tree in the foreground. I don't
The untouched appearance of the forested of the forest on the hills to the right. Looks know whether to admire it or feel sorry for
hills to the right
like sloppy logging practices.
it.

3

Nothing. Topography is uninspring.

Haze obstructs overall scene, may be
caused by either fog or smoke from burning.
Upper hillside shows areas of clear-cutting
amongst secondary or tertiary tree grow.

3

agricultural lands rising to hills, mixed but
harvested forest, not built up

is it fog, or snow that obscures? this land
has long been used, timbered even clearcut

Survey Responses: Scene 04

It looks like areas on the hillside have been
clearcut.
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Survey
Participant

Rate Scene 4

P115
P116

3
5

P117

4

P118

4

P119

4

LIKE about Scene 4?

Smog
The brown, dead grass
The logging practices, although since only
I like that there is some vegetation along
small patches are logged it's likely they are
what might be a creek between the two
private landowners and this might be a bit
fields. The hills are at least partially wooded more sustainable.

rolling hills, forested area
Colors; fog on the ridge; open nature;
development on flats, not on mountain;
fence isn't obtrusive, blends in.

P122

4

P123

6

P124

2

There are mountains

P125
P126

P127

4
6

5
5

4

Survey Responses: Scene 04

Additional Comments on Scene 4

Green pasture

at least the clearcuts are staggered; some
"natural" veg is left in field borders. I like
the contrast of the fallow vs. cultivated
fields and that the buildings are
incorporated into the border
Gives ontext and vista
Looks like more good bird hunting; also deer
hunting in the regrowing clearcuts. Maybe
coyotes also
Lots of room to explore. Large percentage
of natural landscape.

P120
P121

DISLIKE about Scene 4?

The diversity in plant life, colors and
textures.
PRETTY, MIST, MOUNTAINS
the golden grass and the green field, the
clump of dark green trees in the middle of
the hill

broken fence, looks like it's winter (which I
shouldn't count against it, but still am)

Barren patches in the forest,

fences, obvious clearcuts. This may be
unavoidable since we need timber. I prefer
the wood posts over the metal fenceposts.
nothing
Looks like Northeastern WA with its typical
overcast weather.
Probably decent farming/ranching country.
The hillsides have been clear-cut, there's an
ugly fence right in front and a dead-looking
stick front and center.
Nothing. I only ranked it a 5 because this
picture doesn't make me fall in love with
the landscape (i think it's a fine picture and i
like what I'm looking at but I don't have as
strong of a reaction to it as say picture #1)
NOT WATER, FOREST

I can see that this landscape has some
patches of clear cut, but it looks like the
manager is doing it in small sections so it
doesn't negatively affect the view.

bald spots on the mountain, and the post
with orange sticker in the fore ground
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Rate Scene 4

LIKE about Scene 4?

DISLIKE about Scene 4?

P128
P129

5
5

The mountain is beautiful! I love the trees. I
also don't mind the fence - it makes me feel
like I'm on the edge of civilization.
The weird tree in the middle.
Meadow, hills, trees
Fence

P130
P131

5
6

It looks mostly untouched
mountains

P132
P133

5
3

P134

4

P135

3

P136
P137
P138

4
3
5

P139

P140

The fog is beautiful, but realistically I'd
probably hate being outdoors when it's
foggy.

The barbed wire & electrical box in front
people stuff

Looks like a spot off of highway 2. I like the
colors and absence of buildings.
The utility box.
I like the plush green area in the
center...must be a creek nearby or it is lined the only item I don't like, because I don't
with a watering system I like the dead tree know is the electronic unit mid left at the
dead center close to the near fence.
near edge.
Fog makes it look blurred, barbed wire and
dead things in the foreground
Mysterious

6

vegetation, greenery
green field
Rural.
The lush green floodplain and the little bit of
snow peeking out under the fog. And the 2
different fence types, indicating different
uses/eras. I like the little bit of built
environment that you can barely see in the
midground - shows that it's not a fully wild
place.

Nothing

5

I like the opportunity of exploration in this
scene! What fun to hike in those hills and
overlook the hard work you can do/have
done in the fields!. I like the balance of
'wilderness' with farmland.

Hate the electric box in front. I would cover
it some how or blend it in around the fence
better. Dislike the patches of trees missing
on the hillsides. Make me think of clearcutting or disease die-off.

Survey Responses: Scene 04

Additional Comments on Scene 4

strikes me that it could be a winery area

foggy sky, fence, barren tree in foreground
broken/irregular fence
Clearcut patches on hillside.
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Rate Scene 4

LIKE about Scene 4?
Again, nature oriented. I like this kind of
thing.
I like the green and the hills.
mountains

DISLIKE about Scene 4?

P141
P142
P143

4
4

P144
P145
P146

3
2
3

P147

3

pastural aspect
Fog on the mountain.
The mountains are nearby.
Very comfortable landscape. Very relaxing
landscape.

P148

5

Farmland reminds me of childhood, open
space with a sense of longstanding human
presence (the old fence) seems more
The partially re-grown patches of forest on
comforting to me than the presence of
the hillside are distracting and make the
buildings would. Also the fog is atmospheric scene look somewhat run-down.

P149

4

nice landscape mosaic.

P150
P151

4
2

P152
P153
P154

4
3
6

P155
P156

3
4

P157

5

Survey Responses: Scene 04

man's intrusions a bit more "worked" onto
the scene.
green trees in backgroun
This is an interesting area with obvious
patches of vegetation based on amount of
water and human activity. It tells a strong
story of history and land use and is easy to
see.
the mtns.
It is quite paintable.

Additional Comments on Scene 4

Fence isn't the most appealing.
Kind of desolate and brown.
would have preferred a visual contrast of
seems like a cloudy day and the feel is "sad" leaves on the lone tree
The scene seems lifeless.
It feels messy.

clear cutting looks like horrible haircut.
no focal point, but at least you get a sense
of foreground, middle ground and
background
dry, dead looking grasses and trees
The hillside looks like a bad hair cut done by
a preschooler. The fence detracts from the
beauty with its irregularity of posts.
too brown lacks color
I would remove the tree in the middle.

The mist creeping out of the hills.

Whole thing feels very fuzzy and blurred.
Has holes. Is that clearcutting? Yucky. :-(

That there is evidence that somebody lives
there (fence, building) but that it seems
pretty natural despite it.

Barbed wire fence makes me cringe

The whole thing makes me feel uneasy.
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Rate Scene 4

P158
P159
P160
P161
P162
P163
P164
P165

4
4
6
3
4
3
6
5

beautiful land, love the rolling hills

Additional Comments on Scene 4
This is a beautiful area, but due to fire
too much new growth and strip logging,
suppression practices there is no old
there are holes in the land. I also don't like growth, only low new growth. It's sad and
the really ugly electrical box
unhealthy

A variety of colors and type of land
Looks like a quite place, noth industrial
Green leading to hill
Lots of trees

The barren spots on the hillside
Haze
Fence is in disrepair

P166

5

It looks like a small family farm in a valley.

P167
P168

5
4

The mountains.
mountains and what I hope is fog.

P169

6

P170

6

P171
P172
P173

3
4

Survey Responses: Scene 04

LIKE about Scene 4?

DISLIKE about Scene 4?

This reminds me of a simpler time.
nothing

that ugly tree in the middle
Not enough "hedge row" to allow native
animals and plants some "sanctuary."
It doesn't seem as majestic as other scenes
so it only comes across as okay instead of
amazing

It is very verdant but still natural. People are
farming (I like the tidiness of that) and there
is still lots of natural setting for animals. The
clear cut used to bother me, but I guess I
am not as sensitive because after living here
for 30 years I can see that it does grow
back.
Love the low-hanging clouds! And the tree
in the middle, and the many shades of
green.
Electricity thingy in the foreground.
hills are a contrast green and brown. Looks
like it would be very peaceful
Haze over mountain.
too beige. also looks a bit like southern
the clouds
oregon during drought haha
I like to quiteness.
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Rate Scene 4

LIKE about Scene 4?

DISLIKE about Scene 4?
Neglected fence--but mostly--how can the
fields be SO green in contrast to the rest of
the vegetation. Irrigation? From where? It
doesn't look like a huge imposition, and we
must eat, but it makes me wonder.

P174

5

P175

6

Love the fog on the mountains and that
vegetation. The green field really looks
nice.
Another beautiful scene--again, looks like
the Pacific Northwest which is usually a
winner for me!

P176
P177
P178
P179

4

Looks like Mother Nature is winning

5

P180

4

trees, nature scene
clear cut areas in the trees
Fore and background. The misty mountain
top. I also like the green fields peeking out
from the hay fields.
Not much.

P181

3

trees and mountains

Nothing.
broken fences, dilapidated. Looks like
someone has given up all hope.

clearcuts

5
5
3

P185

1

Nothing.

It's not appealing in any way.
Blurry, like it was shot from a moving
vehicle, washed out, bad composition,
slightly tilted.

4

Looks like it may be in a valley, and I
imagine the surround areas are very
pleasing to the eye.

I see invasive species! Himalayan
blackberry!

3

This looks like someplace I'd pass by on my
way to somewhere. Nothing to really focus
It seems like it has some ecological function. on in the scene. Don't like those clear-cuts.

P187

Survey Responses: Scene 04

I was expecting to see some horses or cows
in the pasture.

Clouds & fog over the mountains. Glimpses
of nature without visible human structures. Nothing

P182
P183
P184

P186

Additional Comments on Scene 4

Contrast of colors.

There appears to be some farming activity.
While farming is necessary and wonderful,
not all farming is managed sustainably. It
would be disheartening if this were a turf
farm.
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Rate Scene 4

P188

4

P189

6

LIKE about Scene 4?

DISLIKE about Scene 4?

This scene doesn't elicit any strong
reactions.

It feels like a beautiful road trip. A mixture
of human interaction with nature. Serene,
mountaian backdrop

The utility post in the left corner.

The trees all look very soft, especially with
the mist
The hills look nice.

The barbed wire fence in the foreground
detracts from the peace/beauty
It just looks plain. Not distrinctive.

P190
P191
P192
P193
P194

5
3
6
5
3

P195

4

P196

4

clouds : sense of mystery, brown grass good tree in middle of center front: abrupt
contrast
change of direction in perception
There's nothing particularly special about it;
it just kind of looks like an average place in
It looks like there's lots of flora thriving; I
America, nice but not particularly
like the green field and the tree-covered
breathtaking.
hills, and the fog.

P197
P198

2
5

The various types of trees in the distance,
appears to be more than one type.
Green pasture and trees on mountain

P199
P200
P201
P202

3
3
5
3

P203

3

P204
P205

2
4

Survey Responses: Scene 04

Additional Comments on Scene 4

Colors, mist, repetition of forms.

The pasture land, the hills and the trees.

The field of green looks unnatural compared
to the area surrounding it, not unlike finding
The barbed wire fence. Why is it needed in a golf course planted in the middle of a
such a remote location?
desert area.

Looks like some clear-cut areas on the hills.

pleasant, natural
Clouds & tree-covered hills.

brown grass
Brown trees & brown grass.
The fence looks like it is falling apart. I want
Different use and harvesting patterns of the it to be sunny (fog makes everything look
mountainside
creepy).

Nothing

It is drab and has no clear visual focus. The
two foreground elements are a sick looking
tree and a fence with a utility box in the
middle of it-- neither are inspiring.
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P206

3

P207

4

P208
P209
P210

3
4
4

P211

6

P212

5

LIKE about Scene 4?

Additional Comments on Scene 4

maybe the tree in the middle

everything else....it is boring
trees bare, fence, barbed wire, utility pole,
contrast of the land, colors
homes in distance
The barely visible blush of trees starting to Oh, the blackberries on the barbed wire
grow at the end of the winter. I could hope seems redundant, and the sagging
to find some migrating birds in these winter fenceposts and untended fields argue for
fields.
tearing down the fences altogether.
Rural, peaceful
A little dry.
Seems calm, green
Dry
Mountains in the mist, natural areas, rustic That little gray/orange thing is meh? Again
fences. Little cottage in the background.
nitpicking.
Pastoral landscape, few human structures
although land is obviously being used for
farming/grazing.

P213

4

I still like it because overall it's mostly an
undeveloped scenery with a lot of green.

P214
P215

3
6

I like the bright green of the grass.
green hills

P216

4

the colors in the hills

P217

4

P218
P219
P220
P221
P222

4
2
5
4
5

the background scenery of mountains
Winter in the north wet! Greens against
sleeping trees and dormant grasses
hills
misty, foresty

P223

3

Survey Responses: Scene 04

DISLIKE about Scene 4?

Bare patches (logged) on the hillsides,
invasive blackberry in the foreground by the
fence. I don't have anything against farms,
but in general I don't think they're as purely
scenic as undeveloped landscape.
The forests up on the hill are a little
"patchy"
nothing
the bare tree in front is distracting to the
picture
the junky fence, the dissonance in the tree
type
Tree in middle of image is chopped off on
top and is distracting in general
there's not much to see
fences

rolling hills and pasture

none.
barbed wire, one dead tree in center of
fields in different textures and colors, gives frame, clear cut patches on hills in
a nice farmland feel
background
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Rate Scene 4

LIKE about Scene 4?

DISLIKE about Scene 4?

P224
P225

4
4

Lots of variety.

Barbed wire. I like cold, but this might be
too cold.

P226

2

fog

tree sticking up in the middle, what looks
like barbed wire

P227
P228
P229

1
2
4

P230

3

Survey Responses: Scene 04

somebody is farming the area in the lower
middle
the flat green field

Likely it's realistic.

Additional Comments on Scene 4

what seems like unnatural gaps in the tree
areas possibly due to human ski industry or
poor land management thru disease
the thickening mist, the barbed wire
clearcut scars on distant hills
It may be realistic, a young tree trying to
live, but I do not like it.
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Survey
Participant

Rate Scene 5

P1

1

P2

3

P3
P4
P5
P6

LIKE about Scene 5?

The trees in the background.

DISLIKE about Scene 5?
The power lines and the bare land under
them.
all fore/mid-ground, very little background,
large horizontal intervention

4
3
3

small human intervention vertically,
appropriate scale
nature and infrastructure can co-exist
together with little impact
The trees. The pasture.
it's an ecotone!

P7
P8
P9
P10
P11

2

?

3
4
2

grass/ pasture, trees, sky
Nature
The variety of trees.

P12

5

The wilderness is disturbed by powerlines.
I t looks bare (winter)
power lines, forest edge
Power lines are a real eyesore
The above ground power lines
I would almost think some type of wildlife
would have been present.

P13
P14

6
2

Very pretty photo.
Beautiful transition between field and
woodland that is nice and juxtaposed by the
mountains shrouded by mist in the
background. The transmission line are no
higher than the tree-line immediately
behind it, and are wooden frame, so they
blend into the background, are more
organic.
Trees starting to leaf out.
Power lines!

Survey Responses: Scene 05

Additional Comments on Scene 5
There could at least be wild flowers or
something growing there.

The robo-trees
underused space under the powerline.

164

Survey
Participant

Rate Scene 5

LIKE about Scene 5?

DISLIKE about Scene 5?

Lots of tall trees even though there's a
powerline. The powerline isn't huge and it's
a wooden structure, so not as much of an
eyesore. The corridor is well-maintained - I
don't see lots of weeds. It looks like open
space is a normal part of the landscape. The It has a powerline in it, so it's not as scenic,
right-of-way isn't carved through a mature but for the reasons listed above, it's not bad
forest or something like that.
for a scene with a powerline in it.

P15

5

P16
P17
P18
P19
P20

1
1
2
2
2

P21

2

P22
P23

1
1

Nothing really
Nothing

P24

2

Some trees appear in the background

P25

1

nothing, really.

P26
P27

2
3

At least there are some trees
clouds

P28
P29

2
4

Nice open space.
field, trees

Power lines in the middle of the country
Transmission lines cut straight swaths
through forest lands creating an over all
altered landscape that is on it's way to an
anthropamorphic setting
too cold and technical
Powerlines, and the forest seemes to have
been 'maintained' for the powerlines. Never
like to see that.
powerlines

P30
P31

1
4

There's no concrete.

Overwhelmed by unattractive power lines.

Survey Responses: Scene 05

Additional Comments on Scene 5

Trees
nothing
I like the trees.
the grasses

power line and the flatness of the landscape
The whole thing power lines and all
Not a fan of the power cords
the power lines
power lines
Electric wire mar the scene. Northing much
to look at.
The telephone lines and it doesn't look fresh
Wires are ugly, get rid of them
Transmission line and everything around it
cleared.

Please plant some trees to screen these! Or
at least something at ground level to tie
them to the landscape.
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Participant
P32
P33
P34
P35

Rate Scene 5

LIKE about Scene 5?

1
1
2
4

The variety of trees and vegetation present
in the scene
NOTHING
tree line
The trees

The transmission lines.
DEAD VEGITATION WIRES
utility poles, cleared area
The power lines

The trees, mowed field.

Powerlines= encroaching urban life, ?
electro-magnetic field radiation exposure.

P36

4

P37
P38
P39
P40
P41
P42

2
2
1
4
1
3

P43
P44
P45
P46

1
2
6
5

P47

2

P48

3

P49
P50

3
2

P51

3

Survey Responses: Scene 05

I don't like being reminded that human's
rely on technology so blatantly!
the trees and field
Reminds me of rural life
it feels mellow

Nothing.
Not much
The clouds look awesome
I like the flow of the electric lines

DISLIKE about Scene 5?

Additional Comments on Scene 5

the powerlines
power lines, dormant trees, grey skys
Isolation
hate power lines
powerlines why take a photo of that??
The power lines, mowed looking grass, trees
look sad, doesn't look like an area one
would want to build a house. The power
lines ruin everything.
powerlines, unnatural landscaping

I don't like the dead grasses
The power lines look old, and the field
overgrown. It makes me think of a run
There is not much I like about his location. down old farm
The power poles blend into the color of the The power lines are the main focus and are I wish that there was a better way to
scene (better than steel)
basically ugly
distribute electricity.
openness with clear, clean edge. the lilt of
the power lines is sort of graceful. the light
the more mechanical parts of the towers
green grass with the sandy color mixed in
feels cheerful against the darker
(the metal rings(?) and the heavy crossbars
background + gray sky
look foreboding
wires
trees in backdrop creaate a beautiful
texture
lines are monotonous
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Rate Scene 5

LIKE about Scene 5?

DISLIKE about Scene 5?

P52
P53

3
3

The clearing creates a pathway (corridor) for
wildlife and the tops of the electric poles
(also not high intensity transmission) offer
perch opportunities for birds of prey to
observe grassland species (like rodents).
There is still nice foliage in the background
with little other infrastructure visible.
I like the hills in the background.

Similarly (and perhaps in contradiction) I do
not like to see transmission lines and a cut
path in natural areas. Appears that a
forested area has been converted to grasses
to maintain the lines.
I don't like the wires and the dry grass.

P54

3

meh.

I used to be afraid of those power poles.

P55
P56

the hay is a pretty color.
1

Is this whole thing an assessment on what
people think about man's intrusion into
nature? How we decimate everything that
is organically beautiful? Cos if it is, I get it
but not sure if I want to answer like 100 of
the same but differently worded or pictured
questions...

It is pretty boring and looks like a waste of
land that could be used more productively.
There are trees, some nice sized ones, too. It is screaming for some kids to play on it, or
The poles are kind of interesting, too, their a garden, or some grazing horse, something
shape and the coil things.
to bring it life.
The power lines/ poles. Strangely mowed
The trees and hills are pretty, nice meadow. meadow.
The trees?
The power lines.

P57

3

P58
P59
P60

2
2
2

P61

2

Trees in the background. Most of it except
the power poles.

P62

2

Nice colors,

Survey Responses: Scene 05

almost everything. It's altogether dull.
Wires

Additional Comments on Scene 5

flat, powerlines
Power poles and lines--yuck. They detract
severely from the rest of the scene.
looks like a road side. i'd like to look at it
driving passed in a car but maybe not get
out and romp
167
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Rate Scene 5

P63

4

Woods!

P64

1

P65

2

The openness and greenery.
Looks like a place that's beautiful if you look
in a different direction
Power poles dominate the scene

P66

4

Good place for running the dogs.

LIKE about Scene 5?

P67

3

P68

2

The mesic ecosystem vegetation here is
most appealing.
It is a beautiful field bordered by wonderful
wildness of mature trees.

P69

5

The open brightness of the field. The woods
bordering the field seem open and inviting.

P70

2

Wait for it... wait for it! The trees! hahaha.

P71

2

open sky, clouds, open spaces

P72

2

P73
P74

5
2

P75

2

P76

2

Survey Responses: Scene 05

DISLIKE about Scene 5?
the powerlines are the obvious problem,
but also the mowed fields that are probably
not for agriculture.
Obviously the power poles. They stand out
like a sore thumb.

Additional Comments on Scene 5

Maybe burying the lines would allow a more
natural feel to the scene.
The power lines.
The mowed pasture land seems out of place
in the ecological context, and the utility
corridor seems troubling.
The high power wires cut through the
scene.
The powerlines...although they don't bother
me as much as items in the previous
photos.
the gigantic telephone/power lines that
dominate the foreground. The dry grass
that suggests lack of water (natural or
otherwise)
intrusion of man-made structures,
detracting from the scene. I feel like I can
hear the electricity crackling.
The power poles detract from the vista, the
trees are hidden, makes the space feel
closed in.

Power line away from stream channel.
Varied riparian canopy. Precipitation
possibility. Area under power lines could be
grazed/hayed. Power lines look well
maintained.
Trees
Powerlines, think cancer.
apart from power lines looks relatively
the power lines and the barrier they
natural
represent
It looks inhospitable to both humans and
Fair amount of tree cover.
nature.

168

Survey
Participant

Rate Scene 5

P77

2

the unmowed parts

P78
P79
P80
P81
P82
P83
P84
P85
P86

3
3
3
1
3
4
2
4
2

there are lots of plants
I like the field with wooded edge.
not much

P87
P88
P89
P90
P91

1
1
2
1
4

I guess the clouds are nice.
trees and grass
The trees
yuck nothing
Not bad electricity is necessary

P92
P93

1
1

P94

4

P95

1

P96
P97

6
1

P98
P99
P100

5
2
4

Survey Responses: Scene 05

LIKE about Scene 5?

trees
Not much.

DISLIKE about Scene 5?
the mowed parts--uck to the power lines
its dosent seem useable for any other
purpose then the power lines
Power lines
power lines

Powerlines
dead grass
The power line and the gray skies.
Most everything, the dry field, the
electricity poles.
wires
the power lines
Power lines?? they ruin a good scene

But marred by the power lines. But as
Lovely landscape
power lines go, these aren't the worst.
nothing
power poles, dead grass
The power lines are not terrible in this scene
because they are old wood and weathered
so it fits in better than the intrusion of steel
or metal giants.
Poles and lines plus the trees which were
probably destroyed to construct and
maintain them.
Trees & field.
The power poles look like giant aliens
marching across the landscape. Pretty cool.
green trees
variety of trees, hills, grass, interesting
power lines. feeling of openness, but not
exposure.
Rather a barren scene.
The trees and the field

Additional Comments on Scene 5

Wouldn't it be nice if the lines were buried?
The clouds in the background may be hiding
a beautiful mountain view in which case the
power lines would be more distracting.

Gloomy time of yer. Leaves on the trees
would be better.
low huge wires
My grandparents used to live by power
lines, so I like walking along them
The power wires.
The power lines.
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Rate Scene 5

LIKE about Scene 5?

P101

2

The trees and hills are beautiful.

P102
P103
P104
P105
P106

4
1
3
2
3

corridor boundaries
trees
Very level photo, back ground pleasant.
Not a lot actually.

P107
P108
P109

2
4
2

Relatively wild area.

P110
P111

3
2

Openness, trees
Trees.

P112

3

Everything but the power poles

P113

3

Nada!!

P114
P115

3
2

P116

3

DISLIKE about Scene 5?
The power lines look like they are buzzing,
and rather ruin the rest of the scene.
corridor boundaries that inhibit transfer of
natural goods and services
power lines
To static.
How bare it looks.

the trees
the power lines
Power lines.....but they are nessary
The powerlines
Power lines are ugly, low and sagging and
oppressively heavy-looking.
Horrible power lines.
The power poles
Man-made objects (power lines) mar
whatever beauty might exist within the
natural scene.

At least they're wooden, not metal, but I
suppose they are creosoted.

mixed grassland, some trees, maybe a river obviously the need for power lines, which
here, hills in background
must go somewhere, detracts from a scene
Trees
Powerlines need to be hidden
The modernization (electric lines) in an
extremely rural setting

P117

5

P118

2

The woodland beyond, and the fact that the It's okay, but they could have low shrubbery
powerlines are not located over a field of
growing under the powerlines - it doesn't
scots broom. :)
HAVE to be grass. Does it?
the clearing made by the power lines, flat
area, the scary looking power lines (look like
still rural
robots)

P119

3

Colors; mix of trees; clouds

Survey Responses: Scene 05

Additional Comments on Scene 5

visible power lines

curious about the cut grass, what it's for.
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Rate Scene 5

P120
P121

2
2

standing trees bordering field.
trees

DISLIKE about Scene 5?
Get the powere lines underground- not
likely for transmission lines I know bu I do
not like them in the lanscape.
telephone wires

P122
P123
P124

4
4
3

Trees, meadow, easy walking
Mountains and natural surroundings.
The hills and trees are pleasant

Nothing much,really
Spoiled by above-ground power lines.
The wires and pylons are ugly

P125
P126

3
4

P127
P128
P129

4
3
1

P130
P131

2
3

P132
P133

4
1

P134

1

P135

5

Survey Responses: Scene 05

LIKE about Scene 5?

It looks like maybe someone is utilizing the
space underneath the power lines for
something (hay production?) which makes
the view better. If it's a space that is not
being utilized then it's not as nice looking.
grass
Almost everything: grass, trees, hills sky. It
really is a beautiful place
The field is beautiful.
trees
The fact that the background behind the
path of wires seems wild & untouched
meh

Additional Comments on Scene 5

The power lines do clash a little with the
sylvan beauty, but are a necessity of life
these days unless one wants to live like
Chief Joseph et al

It's not particularly scenic. Kind of boring.
I'm ok with the wires, the the poles are
hideous
The phone lines.
Power lines
Too many wires, the poles look evil!

The powerlines although I like these
powerlines more than the ones below.
These seem to fit the landscape better
The landscape is gorgeous but the
being made of wood and evenly spaced.
powerlines not so much. I like the different There's a repetition to them that makes
shades of green and the open sky.
them blend in better.

winter is almost over
Contrast, bright top and bottom which
really brings out the middle

the electic wiring

If I have to have the wiring, I'd rather have it
underground, someday they will make it
wireless! and it will be much cleaner

Overall too bright
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LIKE about Scene 5?

P136
P137

1
1

Nothing
can't find fault with trees, I guess

P138

3

Rural.

P139

6

I'm always attracted to imprint humans
have on the land, esp. when they come in
long swaths like power line corridors and in
places like this can cut right through a more
natural environment.
This is actually quite a pleasant scene with
one MAJOR exception (see below). I like
the mix of evergreen and deciduous trees,
the well-tended field, and the hint of hills in
the background.
Reminds me of where I grew up.
the trees

DISLIKE about Scene 5?
cloudy sky, telephone/electrical poles, dry
grass
power lines, clear cut

Wouldn't bother me if I didn't have to look
The obvious power lines cutting through the at it every day, e.g., if it was the view
scene.
outside my window.

Nothing
Uggh! Bury those wires! They totally block
the eye from focusing on the nice aspects of
this area.
Not very inspiring.
The powerlines and the dead grass.
Power lines intrusive on landscape.

P140
P141
P142
P143

3
3
2
2

P144

3

cross section of trees and grasses

power lines - they become the focal point

P145

1

Not much. Sky maybe.

P146
P147
P148
P149

2
2
1
2

There are still trees there.

Boring. Electrical wires. Flattened dry grass.
The wires...I can almost hear them
humming.

Open space
sentinel sculptures.

Power lines dominate
sentinel sculptures.

not much
?

power lines a bit obtrusive.....no point to
picture other than to show power line
powerlines!!!!

P150
P151

2
1

Survey Responses: Scene 05

Additional Comments on Scene 5

172

Survey
Participant

Rate Scene 5

LIKE about Scene 5?

DISLIKE about Scene 5?

P152
P153

1
2

The background natural area has its own
beauty.
not too much

P154

1

Nice variety of trees

The power system and its partner the
missing forest below show a heavy-handed
treatment required to maintain this type of
system. It looks out of place, removes
habitat value, and probably uses chemical
herbicides to maintain.
too barren
Trees are planted too close to the power
lines.

The sky.

Blah. Cut grass and phone lines. Makes me
feel like I'm stuck in the back of my parents
car driving cross country as a kid again
looking at boring farmland in one of those
big flat square states.

Trees, field

Power lines, power posts

P155
P156
P157

2
2
1

P158
P159
P160
P161

3
1
3
2

P162
P163
P164
P165

3
3
4
3

P166

1

Survey Responses: Scene 05

Trees
Nothing

Additional Comments on Scene 5

wires are too thick, should be underground
or wireless. Don't like the clearing for the
wires. Too many little trees
the wires
power or telephone lines
The power lines
No center to picture

Nice mowed grass
Power poles look low to ground
open area

power lines

Not much...

The fact that the construction and
maintenance of powerlines requires the
area near and under them to be "clean." As
they march across the landscape the towers
really cut into the landscape.
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Rate Scene 5

LIKE about Scene 5?

DISLIKE about Scene 5?
It is nothing special. Just power lines.
Seems cold and dark.

P167

2

P168

3

Nothing really.
flat, and it makes me feel like there must be
a river near by.
power lines and dead grass.

4

I don't really mind it, it's not as attractive as
the others. If I was lost in the woods I would
be SO HAPPY to see it. I would follow it and
feel like I was saved! (I am pretty
directionally challenged)

P169

3

Pretty sky.
contrast of the trees and the sky are
appealing

Grass looks poorly maintained, neither wild
nor fully mowed. Electricity poles are ugly.
power lines make it look cluttered and
unhelthy

P172

3

trees

dead grass and telephone poles and wirds

P173

2

P174

3

P175

1

P176
P177
P178

2

P179

5

P180

3

P170

3

P171

Survey Responses: Scene 05

Additional Comments on Scene 5

The wires leaves me cold! Man has caused
so much damage to the beauty in the world.
Those are very neatly designed power lines
and nice view in distance. Well maintained
field.

The wires
We live on electric power and couldn't do
without it--but, I just don't enjoy looking at
power lines that much.
It looks too barren--the electric lines are all
there is to denote any kind of human
activity.

More trees that poles

Man has stamped out Mother Nature in
most of the scene. Makes me sad.

Nature scene, nicely juxtaposed with signs
of civilization (the power lines)
The way my eye follows the wires. The
trees.

pale color (washed out appearing) of the dry
grass
Nothing interesting happening close to the
viewer.
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P181

Rate Scene 5
2

P182
P183

4
3

P184
P185

1
1

P186

LIKE about Scene 5?

DISLIKE about Scene 5?

Trees.

power lines

Am fairly neutral about this one. The
electrical wires are an interesting contrast
to the nature elements (mountains, trees,
sky, and brown grass)

Nothing

Nothing -- unless you are showing why we
shouldn't have power lines!
Nothing

The power lines are very ugly.
It's a photo of electrical pylons.

2

The big leaf maple and cottonwood trees.

P187

3

Oddly enough, this looks like a good place to I wouldn't want to hang around those
go bug collecting in the summer.
power lines for too long.

P188

4

P189
P190

2
1

Trees, grass and open space.
Trees, I guess

The power lines seem so low to the ground.
Ugly power lines, dead grass

P191
P192
P193
P194
P195

1
3
3
2
2

Nothing

The ugly power lines that define the space.

It would be easy to walk through.
movement to right upper side

Boring
power lines
ugly telephone wires

P196

1

P197
P198

3
1

Survey Responses: Scene 05

There are lots of trees.
Typical Americana middle of nowhere
scene.
Too sparse, no color

I dislike clearcut and powerlines.

The power lines!!!! They're just right there
in your face. And the grass looks dry and
harsh, not soft or nice to play or walk in.
Lots of the trees look brown, too.
One word: boring.

Additional Comments on Scene 5
As power lines go, those at least look kind of
interesting.

Power is a necessity to maintain our
comfortable lives, but the infrastructure can
certainly be an eyesore.

This scene doesn't elicit any strong
reactions.

Reminds me of how old and outdated some
technology is in the States.
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P199

1

P200
P201
P202
P203

P204
P205
P206
P207

LIKE about Scene 5?

DISLIKE about Scene 5?

The trees.

The wires and poles/structures for the wire.

1
2
2

the greenery in the background
Line of trees.

4

I like the clean lines of the power lines

power/phone lines, dry grass, looks like
someone is not taking care of the land
the power lines
Power lines & brown grass.
I want there to be less grass and trees on
both sides of the lines

3
2
1
2

P208
P209
P210

1
3
3

P211

3

P212

P213
P214
P215

2
2
4

P216

2

P217
P218

2
2

Survey Responses: Scene 05

Additional Comments on Scene 5

The symmetry is pleasing and the are is well
kept making it not the complete eyesore
Power line corridors are not terribly
that power line corridors can be.
attractive elements.
almost nothing
contrasts

almost everything
powerline, clearcut, dry grass

ugly

You can feel the hum from here. Much as I
enjoy electricity at home, I hate coming
At least it's cared for, and there's a reducd
Very little....
upon this necessity when out in the woods. chance of grass fire if the wires are downed.
Sky and trees.
Power lines. Dryness
Trees
Electric wires, cloudy
It's fine I guess, tress, mountains, grass etc. The powerlines are not the greatest view
Just not exciting.
ever.
power lines... but really they don't look so
The architectural shape of the power poles, bad because the towers and lines are in
open sky, open field
scale with the nearby trees.
You can see the hillsides, which look like
they are probably green. Large trees.
cool lines
trees

Giant powerlines, mowed lawn. Looks
uninspired to me.
Power lines.
power lines
wires are ugly- and your eyes focus on that
and not the whole picture

the treeline, the field of cut wheat(I think it
is wheat)
the power lines
trees in background
mowed grass and power line. Bleah
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P219

1

clouds in the sky

it's boring!

P220
P221

4
2

trees, hint of mountains

not much green, telephone lines unsightly

LIKE about Scene 5?

electric lines are not as humongous as the
other ones.
nice out in the country feel

P222
P223

3
2

P224
P225

3
1

Easy hiking.

P226

1

Not much, boring

P227
P228
P229

1
2
5

P230

5

I too am a power user so what can I say?
the fur trees
nice mixed forest.
Reminds me of where I grew up, I used to
ski under power lines.

Survey Responses: Scene 05

DISLIKE about Scene 5?

Additional Comments on Scene 5

even if it's low-voltage, still see the
electrictity moving across the landscape.
it feels almost too close.
power lines
Power lines. Brush looks too thick to hike
through.
Low ceiling and nothing much in it except
the electric lines
it is dry and dreary and not one for which I
would want a photo
the phone wires
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P1

SURVEY RESPONSES FOR SCENE 06
Rate Scene 6
LIKE about Scene 6?
3
Gorgeous hills.

DISLIKE about Scene 6?
The power lines.

the scale, water, horizontal reinforcing lines, chapparral vegetation, lack of habitation
classic composition
(different than infrastructure)

P2

4

P3

3

P4

5

i am very fond of the desert landscape.
The river. The bridge in the distance. The
wide open space.

P5
P6

3

the landscape between, over and under the I with the infrastructure engaged more with
power line.
the landscape. is that possible to do?

P7
P8
P9
P10

3
6
3
4

P11
P12

2
4

P13

2

P14

3

P15
P16
P17

4
3
5

P18

3

Survey Responses: Scene 06

Additional Comments on Scene 6
What a shame.

When looking off toward the horizon there
are mountains and open land.
Reminds me of driving to Vegas
water, sky, mountains, tumblewee

The view of the river and mountains.
very clear day, pretty background
I love the wide open valley, and that I can
see the river and bridge through the
transmission lines (e.g. lack of structures
across the valley)
Long-distance view of low mountain ridges
is fetching.
I like seeing the rocky shrublands and the
river and bluffs in the background.
It's open, with a big broad vista
The backdrop
Nice view of mountains int he distance and
water up close

the composition looks industrial, and the
infrastructure is unsympathetic to nature.
The scrub brush.

Powerlines cut through the land.
power lines
Power lines
The above ground power lines - the dry look
of the landscape in the foreground.
-0Transmission lines are dominating this
scene, making it difficult to visualize the
mountains and sides of the valley.
Power lines interfere with the view.
The many large, metal powerlines.
power lines
powerlines
Not a fan of the power cords
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LIKE about Scene 6?

DISLIKE about Scene 6?

I like that it looks vast. I also like the power
lines (kind of). They remind me of robots.
nothing

P19

4

P20
P21
P22
P23
P24

1
3
1
4
1

P25

3

Nothing
Scenery nice
shrub-steppe vegetation in foreground
Mountains is the background, river in the
background

P26
P27

2
2

The high desert
mountain range

1
4

Powerlines, powerlines, powerlines.... And
these are some of the worse kinds. While
they are the modern way we get power out
To the right of the photo, that flat section
to rural areas,they are to often located to
between the mountain outcrops was where close to homes. and I don't know about you
a huge glacier once rubbed it's way through. but, common sense tells me living that close
love looking at evidence of ancient
to that much flowing electricity can't been
glaciation.
good.
hills, natural shrubs
powerlines

P30
P31

3

Sky mountains water. Variety of textures,
line. These power lines because viewed
from far away, and their conifer-like shape
as well as airier structure, blend in to the
landscape better.

Because there is nothing on the left to
distract from the power structures, and
likewise nothing to the right to point our
eye to the water, your eye keeps coming
right back to them.

P32
P33
P34
P35

2
1
4
3

The river in the background, and the hills on
either side of the river
NOTHING
mountain ridge, river
The mountains in the distance

The transmission lines break up the view.
DEAD VEGITATION WIRES
utility lines
The power lines

P28
P29

Survey Responses: Scene 06

Additional Comments on Scene 6

brush and mountains in the background

powerlines
very scenic beyond the electric wires.
The power lines. Looks industrial
Wires and towers ugly
transmission lines an eyesore
Ugly power towers and wires. Scrub brush
in the foreground
Transmission lines, towers eminating out of
a ground level environment
depressin with commercial use of land

Again, plantings to even partially screen the
structures, or a low cohesive planting
traveling from lower left to middle right
would be beneficial.
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LIKE about Scene 6?

DISLIKE about Scene 6?

The meandering river in the background,
the bridge- where does it go? Wispy clouds. Charred brush, more power wires.

P36
P37
P38

5
2
2

P39
P40
P41
P42
P43
P44
P45

2
3
1
4
1
4
6

P46

2

P47
P48

3
2

I don't like the electric poles & wires in this
the mountains & river
one
It looks like the desert in my home state. So Seems boring. Like the view from the car on
it feels familiar
a long trip.
The power lines and poles are ugly

P49
P50

2
2

the messiness/haphazardness of the
towers... they seem really out of place, just
plopped down any old spot -- and the shape
of them is ugly -- too many different lines,
shaps. the landscape is curvy and the lines
are all straight. it's like they are crossing it
out (the lines are crossing out the landscape
behind)
wires

P51

5

P52

2

P53

Survey Responses: Scene 06

Additional Comments on Scene 6

lovely view of the valley

the powerlines

Blue sky, distant bridge, distant hillside
Mountains and water

power lines, desert landscape
wish for grass
this is everything I don't like...
again powerlines??
The power lines ruin everything again.
power lines, bridge in the distance

look at the sky and the land
Nothing.
blue skies, river

velvety hills in distance, the sense of
vastness of this river valley
the structures are all a bit different, like
sculpture
I like the mountains and water in the
background and the open desert scrub in
the foreground. Big skies and nice whispy
clouds.
I like the blue sky and wispy clouds.

power lines break up the skyscape
The high voltage transmission lines and
towers that scar the landscape and do not
offer any benefit to wildlife.
I don't like the wires or the dirt and shrubs.
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P54
P55
P56

Rate Scene 6

1

P57

4

P58
P59
P60

3
2
3

P61

3

P62

5

P63

3

P64

2

P65

LIKE about Scene 6?

DISLIKE about Scene 6?

I like the desert.

I used to be REALLY afraid of those power
poles.

Nothing

Wires

I thought they were Sleestacks.

the beautiful sky and river and hills, the
bridge in the background and the crazy
shapes of the towers. If you looked from a
different vantage point you could imagine
yourself all alone out there. But seeing the
wires reminds me of connections to people
and information.
The distant hills and river, I especially like
the hazey blue look that makes it have more
depth.
Hills.
mountain vistas, sage brush

The towers and wires make me think this is
wasteland, when I am sure there are
probably really interesting natural process
going on.
The power lines and their poles/supports
(They do look like cats and Goats though
don't they?).
Power lines.
power lines
Hideous power lines detracting from
Wide vista, and I recognize the high desert. everything else.
again with the river <3 and the river/desert
juxtaposition
It's brown and too impacted. It's actually a
Huge vistas
pretty industrial landscape.

5

The big expanse of the valley and the
mountains.
Beautiful expansive view of distant
mountains and water.

The power lines really ruin this landscape. It
could be beautiful except for those.
Power lines mar the view, but don't
overpower it.

P66

2

Blue sky and wandering river.

P67

2

The open sky is most pleasurable in this
scene.

Powerlines. The area seems dead.
The density of utility lines, the excessive
blue haze and what appears to be burnt
shrubbery contribute to a generally
negative impression.

Survey Responses: Scene 06

Additional Comments on Scene 6

I love the high plataeu desert but the
powerlines make it seem industrial and
unnatural.
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LIKE about Scene 6?

DISLIKE about Scene 6?

Additional Comments on Scene 6

P68

2

The untouched chaparel part.

P69

2

The background seems remote.

Although there are no buildings in this
scene, it is quite industrial with the high
power wires, towers, railroad bridge.
The plants seem scrubby and with the
combination of the power lines this doesn't
seem like a place I would want to hang out No green in the photo makes me like it less
for a long period of time.
also.

Uhhhh, the natural scrub grasses?

The power lines, the bridge over the river.
The gazillion powerlines, really. And some
telephone poles, as I look closer.

P70

2

open sky, distant horizon and open space,
expansive natural scene.

P71

P72

2

P73

4

P74
P75

4
4

man-made power lines.
Again the power poles dominate the scene
and draw the eye away from the natural
beauty of the area.
It's not pretty because it's not colorful but
The freespan bridge was designed properly it's not supposed to be because it isn't the
to not impede fish. The native shrubbery is season for the plants to be in bloom. The
in place. The geology is showing. The river power lines could have been better
'organized'.
has space to meander.
Towers and lines are not attractive but if
Blue sky, river, hills. The towers and lines
they are not cancer causing, they are
are not attractive but if they are for wind
tolerable - but probably not if in a bird
energy, they are tolerable.
migration route.
looks like good shrub steppe habitat
power lines

P76

4

P77

2

Obvious intrusion of wires and manmade
It reminds me of a favorite gorge area. The structures which do not seem to show
water looks pleasant.
sensitivity to the landforms.
What you have to look for behind the power
lines
the intrusion of the power lines

P78

1

too dry, too burt, the power line are ugly

Survey Responses: Scene 06

Familiar with driving by similar scenes ...
and thinking that the towers looked like
lines of marching cat warriors.

182

Survey
Participant

Rate Scene 6

LIKE about Scene 6?

P79

4

P80
P81
P82
P83
P84
P85
P86

3
2
3
3
2
5
2

P87
P88
P89

4
3
2

Probably lines for hydro power
mountains, shrubs
The distant majestic mountains.
somehow the electric lines seem to work
well in this scene.
mountains, river, shrubs, ruggedness
the mountains in the background

P90
P91

2
5

pretty view
Same as above

P92
P93

2
1

Again stunning visual without the lines.
nothing

P94

3

P95

2

P96
P97

6
2

Survey Responses: Scene 06

Open sagebrush country
mist on middle mountain making it receed
into the distance

The mountains and water in the
background.
It reminds me of my childhood when we
used to have to take a current ferry across
the Snake River at Lyons Ferry instead of
driving across on the old Vernita Bridge
which was dismantled and moved to Lyons
Ferry..
open space groung cover

DISLIKE about Scene 6?

Additional Comments on Scene 6

Powerlines, bridge, knowledge powerlines
come from a dam.
dark composition of the foreground

Powerlines
technology
The damned power lines.
Overall dark colors
power lines
The powerlines
again power lines just ruin the look and feel
of a area
The power lines are random looking in style Can we bury these too?
and spacing.
power poles, dead grass
Overpopulation of power lines and
transformer things. In addition the differing
shapes of the structures emphasises man's
presence.
Ugly! The structure to support the wires.

The jet contrails remind of the high carbon
footprint that jet engines produce.
power lines
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Rate Scene 6

P98

2

P99
P100

3
4

P101
P102
P103

2
4
1

P104

3

P105
P106
P107
P108
P109

3
3
2
6
2

P110
P111

3
4

P112

P113

2

Survey Responses: Scene 06

LIKE about Scene 6?

DISLIKE about Scene 6?

Additional Comments on Scene 6

ground looks burnt, power lines aren't cute
like the other ones. they look mean, and
they are scattered all over, not in a nice line.
feels like I will be lost in the desert, not sure
where the path is.

water, hills
Like the contrast of the blue mountains, the
water and the grey sage.
The powwer wires.
The open space.
The power lines.
The electric equipment dominates the
scene, and the ground looks parched.
native plants
major bisection of habitat connectivity
mountains in background
power lines
As a landscape portrait it has some
character and eye appeal.
Man made objects take away the grand
view. They capture your eye and hold it in
the fore ground.
How black and stark the rest of the picture
That the hills look blue in the background. is.

What I've seen all my life.
the desert planting
great view of the pass
Open desert.

the power lines and the bridge
All the power lines.

a favorite natural landscape, calm, soothing I'd prefer it without the power lines. They
colors
are way too numerous.
Lots of open space.
Horrible power lines.
Everything but the power poles

The power poles

Nada!!!

Same as previous picture, man-made
objects mar the beauty of a natural scene.

These powerlines are taller and don't seem
as oppressive as the other set. They have
different shapes, including some curving
lines, that make them interesting, if not
likeable.
No attempt to blend the poles with the
scenery.
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Rate Scene 6

LIKE about Scene 6?

ability to see open land forms no matter
how austere and dry, river in background

DISLIKE about Scene 6?
again power lines must go somewhere, and
this is very dry volcanic land, hot in summer.
there is little here of color, no shade

P114
P115

2

P116

6

P117

4

P118

4

P119

2

rolling plains, desert area, looks natural
How shades of brown appear blue in the
distance; the river winding thru the open
hills

P120
P121

3
2

rocky, raw arid lanscape is appreciated, and
I dont mind the bridge.
powerline infrastructure.
nothing
Electric wires

P122

3

The distant vista.

P123
P124

3
3

Beautiful landscape overall.
The natural parts are all very nice

Doesn't look like a hospitable to camp
Scenery totally totally sublimated by visual
intrudance of power lines.
The wires and pylons

It reminds me of the north SF Bay Area. The
power lines feel appropriate when placed in
the same landscape as a bridge...like power
& technology & science mingling with
nature.
The Gorge/Snake Eastern WA landscape is Well the lines disrupt the view - but we all
epic.
use power, so there you go.
power lines interrupt views

Visible power lines

P125

3

The blue sky and the ridgeline.

The power lines totally ruin the scene. I
realize that power lines need to be placed
somewhere but their location makes the
landscape look industrial and barren.

P126
P127

5
2

i dont really mind the cell phone towers
sky, river, and foreground

the many towers,

Survey Responses: Scene 06

Additional Comments on Scene 6

I do not mean to judge the picture, but in
my comments i am refering to my initial
response if I was walking right along that
viewpoint for the forst time.
Power lines not too objectionable here.
May be some good fishing in the river
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Rate Scene 6

LIKE about Scene 6?

Additional Comments on Scene 6

The mountains, the view of the river in the
distance, the vegetation up front.
Nothing
The mountains in the background, the
waterway & the bridge
Too many wires & big bulky towers
desert
wire clutter...
Really like this type of landscape. I can
smell the sage brush. It feels like an ancient
landscape.
The powerlines.

P128
P129

4
1

P130
P131

3
5

P132
P133

6
2

P134

2

P135
P136
P137

5
3
2

P138

4

P139

6

Beautiful scenery.
I like the mixing of built and natural
environments (towers and bridge). In this
case they can coexist with little intrusion
(but may have negative health effects of
course)

P140

3

The river meandering in the background
drawing your eye to the lovely mesas.

P141

4

Great big view.

P142
P143

5

The mountains and water.

Survey Responses: Scene 06

DISLIKE about Scene 6?
The phone lines aren't great, but they pale
in comparison to everything else, and don't
distract the view too much.
All of it.

nothing
intricate, detailed, expansive. Large
amounts of sky to balance out the dark
earth and structures
blue sky, purple hills
water in distance

the electrical system takes away from the
potential beauty of the area

Desolate, lonely landscape
wires and metal frames
power lines, dead looking brush

Powerlines & towers.

probably kills the wild life even though the
reports we are given deny it.

I don't mind the towers and powerlines
cause I know they are useful, but they do
detract.

Nothing
The necessary evil of really ugly electric
wires breaking up the landscape. I suppose
we've trained ourselves to see past some of
this but it's still really disruptive to the
scene.
Bridge over river and powerlines make it
seem too industrial.
The powerlines and the dry sagebrush-like
vegetation.
power lines intrusive on landscape
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Rate Scene 6

P144
P145

4
4

P146

4

P147

2

P148

2

P149

5

P150
P151

4
1

P152
P153
P154

2
3
6

P155
P156

5
2

Survey Responses: Scene 06

LIKE about Scene 6?

DISLIKE about Scene 6?

Additional Comments on Scene 6

the foregound in contrast w/ the mountains focal point is again the power lines
Blue sky ande mountains on horizon.
Electrical wires.
I think all of the wires. i guess they're
I like the landscape. It feels warm.
necessary but...still.
The landscape is very appealing but the
power lines completely draw the life out of
the natural beauty.
The gorge is beautiful ... What I can see of
Would probably be a 6 without the power
it..
Power lines destroy the scene
lines
beautiful natural forms and shrubs. thin
metal structure of power line transformers
are sculptural.
shows man imprint over natural scene, but
somehow nature winning...composition a
bit more interesting than in other pictures.
Foreground, middleground and back ground don't particularly like power lines, but that
pull eye out and beyond
is the main focal point.
power lines!!!
The power lines and structures are out of
The site without the powerlines is beautiful place and detract from the natural beauty
in its own barren way.
of the area.
the background
looks dry
the photograph.
The power poles.

Viewing this scene, my eyes are drawn
constantly to the electrical structures and it
is hard to enjoy the beauty.

Even though it's full of power lines, this one
is big and expansive and feels adventurous.
Reminds me of driving past all those
windmills on the Altamont pass when
headed out to the Sierra. I like the haziness
and the water disappearing around the
corner into the distance. Also the
juxtaposition of the scrubby growth in the
foreground and the soft appearance of the The power lines...but I like the bridge.
hills in the distance.
Hmm.
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P157

2

P158

1

P159
P160

LIKE about Scene 6?

DISLIKE about Scene 6?

Mountains, water

Power lines are really ugly

1
3

the land is beautiful
Not much

the high tension wires are terrible! Kind of
like acne on the the landscape
wires and boring scenery

P161
P162
P163
P164
P165

2
4
3
3
1

Nothing
Bridge over water
Nothing

The power linesy
Too much power lines
Nothing

nothing

P166

1

P167
P168

4
4

P169
P170

6
4

P171
P172

5
4

P173

4

Nothing
The mountains, the amount of sky you can
see
mountains and water.
Crazy I know but I like hydro. I'm not sure if
I understand how it stifles salmon but I like
the energy resource coming from moving
water. If I was more of a student of fishes I
might not be so supportive of
hydroelectricity. I am in awe of the people
who can build those things and string those
wires!
Beautiful colors and depth!
I like the srub grass and great view of hills
and water,
sky and hills
Same thing as the previous scene, but not
as distasteful. I like the windmill (I think
that what it is?)

dark landscape
Just plain ugly, the only thing worse would
be a pipeline!

Survey Responses: Scene 06

Additional Comments on Scene 6
I'm not a fan of big burned scene's, really
not a fan of things above/below the tree
line

It wouldn't be a bad pictures if there were
no power lines

The power lines.
the power lines clutter view.

Electricity poles.
power lines...
scrubby plants and wires
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P174

3

P175

3

P176
P177
P178

2

LIKE about Scene 6?

Lovely sky and mountains in background. I
kinda like scrub vegetation
While I do like my power and the
conveniences and communication it
provides

P179

3

mountains and water in the background

P180
P181

4
1

P182
P183

3
4

Big sky, lots of blues. Contrails.
the rolling, rumpled hills
Views of the mountains, water, and scrub
brush.

P184

2

P185

3

P186

3

P187

3

P188

4

Survey Responses: Scene 06

The various shades of blue as the scenery
fades into the distance.
The dry environment. Sage brush. Rolling
hills and plateaus.
I'm interested in those mountains and
water in the distance.

DISLIKE about Scene 6?

Additional Comments on Scene 6

I know we can't live without power, but I
just don't enjoy looking at power lines that
much. There is something rather imposing
about those that dominates the entire
landscare in a rather scrappy, cluttered way-particularly the combination of hte major
towers and then those single poles.
A beautiful scene, but the electric wires
running across spoil it for me.
This scene would be so lovely and stark and
wild without all the transmission lines and
bridge.

dark color in the foreground, power lines
look like a blight on the landscape
It seems that walking in the field might be
hard.
power lines completely wreck the view
Electrical towers and wires.

Again with the power lines.
The pylons, the washed out colors.
Power infrastructure is not pleasing to the
eye.
Looks pretty dry and barren. Don't like
those power lines.

I'm not going to like any scenery with power
lines as a central item. Sometimes they
have to be there I guess but these are too
dominant.

Is there a dam along that water system?
Hmmmm....

This scene doesn't elicit any strong
reactions.
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LIKE about Scene 6?

DISLIKE about Scene 6?

P189

1

The water and mountains in the
background.

P190

3

Natural scrub-brush

The foreground is so dark- not sure what is
going on with the plants, etc. Almost looks
like there was a brushfire. Lots of wires, etc.
Power-lines and towers. At least they're
interesting shapes, though

P191
P192
P193
P194

1
3
2
2

Far off hills.

Everything else. the power lines are ugly
land it detracts from nature quite a lot.

P195

P196

4

P197
P198
P199
P200
P201
P202

4
1
1
2
3
2

P203

5

P204
P205

4
3

Survey Responses: Scene 06

Additional Comments on Scene 6

Dead, dry, industrial.
power lines
man made power lines, jet contrails { sense
of disharmony
sense of movement
It's a little too dry for my taste (at least to
The flora is interesting to look at; I've never live or spend time there). The power lines in
lived in a place like this, and I don't think I'd this scene are a bit less irritating than in
want to (I like more greenery, trees &
Scene 5; I wouldn't want to live under them,
grass), but it's interesting to look at. I like
but they kind of add an interesting
the river and the bridge in the distance. You architectural element to the landscape,
get a sense of large space from this
especially with the bridge in the
perspective.
background.
I like the desert scrub and the contrast of
the mountains against the sky.
The power lines and number of towers.
Power lines
the sky, the water, the landform.
The structures for power lines.
mountain view
everything else
the mountains and river
power lines
Hills & open space.
Power lines & bridge.
the various powerlines and towers look
barren landscapes, scenic mountains
really disorganized and messy
The color contrast between foreground and
background is great and the power line
towers add a vertical element that helps
There are too many power line towers and
combine the two.
the scene gets busy.
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P206

4

far off mountains, water and jet contrails

P207

2

P208
P209
P210

1
3
4

P211

4

bridge view in background
Somewhere there, there is a river gorge and
fabulous blue sky.
Blue sky. River.
Open, body of water
It's a really nice vista, like the desert shrubs
in the foreground and the water/mountains
in back.

P212

2

P213

5

P214
P215

3
4

P216
P217

4
4

P218
P219
P220
P221

4
5
5
2

P222

5

P223
P224

2
4

Survey Responses: Scene 06

LIKE about Scene 6?

Blue sky, contrast between desert and hills
Without the powerlines this is a beautiful
scenery: the river winds lazily through the
field of view. The desert vegetation in the
foreground looks rugged and wild. The hills
are nice.
cool blues and sage lands. The geometry of
the power towers.
desert view
the mountain range and water in the
background add to the picture
the sweeping vista, the natural features

DISLIKE about Scene 6?

Additional Comments on Scene 6

ugly electric grid
powerline, sage brush, haze, choice of
location
The electrical towers.
Power lines. Dry desert look. No trees.
electric wires
Powerlines. Right up in the middle of
everything.
Feels desolate--arid desert, giant towers.
Powerlines. These particular ones look more
interesting to me than in Scene 5, but
they're not that beautiful.

power lines
again the wires and metal towers are a
distraction
the powerlines

Here the power towers are more interested
in shape. Like the contrast of the sagebrush
and the distant blue hills
the power lines themselves are distracting
blue skies
i pretty much like it all
Mountains, water
The Holy Grid
I actually prefer this to the one before. feel
safe, removed compared to the one before.
and perhaps surreal.
good sage/scrub expanse with bridge and
river in background
Open space.

that towers are blocking some of the views,
but not so bad.
power lines, jet contrails.
Power lines and highway.Ope
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P225

1

P226

1

P227

2

P228

5

P229

4

P230

5

Survey Responses: Scene 06

LIKE about Scene 6?

not much - blue sky
power is going somewhere to be useful I
hope, I guess it provides employment
the lake, the viaduct, the mountains, blue
skies
like the long view of the distance
It's reality, nature with the reality of
technology.

DISLIKE about Scene 6?

Additional Comments on Scene 6

transmission towers, nothing much else
/overuse with man's needs and definetly
not for man's enjoyment, may have run out
some of the animal life
pylons
the power lines look chaotic from this view
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P1

SURVEY RESPONSES FOR SCENE 07
Rate Scene 7
LIKE about Scene 7?
1
The trees.

P2

2

P3
P4

5

P5
P6

2

P7
P8
P9
P10

4
6
3
4

It's clean and well maintained.
Reminds me of where I grew up.
sky and trees

P11
P12

3
4

P13

6

The trees along the freeway.
Snow covered hill in background.
Highway is bordered by trees, and slopes
upward. Transmission lines are barely
visible and are minimally detracting from
the picture.

P14

not much. safety of the roadway

Additional Comments on Scene 7

remids me to the 10's of thousands of miles
I have driven accross this type of landscape.
The trees. The snow.
The road.
it reminds me of traveling during the
snowy mountains.
holidays, which is terrible.

2

Pretty ridge in distance...

P15

1

There are some trees and pretty snow, I
guess.

P16

2

Open, snowy

Survey Responses: Scene 07

DISLIKE about Scene 7?
The roads and power lines.
snow, long/contrasting shadows, scarred
hillside, lack of distant view, boring and
commonplace

Open land has been cut through by
highways, bridges, and powerlines.
roads and forest edge
Power lines
The missing trees from the mountains in the
background.
-0-

N/A
... with power lines on top. Would be better
if they were behind it, or even in front but
lower so they weren't sticking up on top.
This is just a view of the type I often see
when I drive down the interstate, so it's
very unremarkable, even though it's in a
relatively pretty area. The asphalt and
overpass dominate the scene, and the highvoltage powerlines inthe background are
not very scenic.
The road. I don't want to hang out on the
freeway
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Rate Scene 7

P17
P18

1
2

LIKE about Scene 7?
nothing
There is nothing specific that I like about
this scene. I like the way it make me feel;
like I'm about to go on an adventure.
snow and trees

P19
P20
P21

4
2
3

P22
P23

2
3

Snow
Nothing

P24

2

P25
P26
P27

2
1
3

clear sky? some trees
Not much- dusting of snow on the
mountains.
nothin
hill in backround

P28
P29

2
2

There is no traffic
trees

DISLIKE about Scene 7?
the whole pic
Highway

nothing
highway
too much road.
The roads, the power lines I the distance,
etc,
Roadway,bridge ugly
sight of asphalt, transmission lines in
background, hills cleared of trees
Freeway, power lines
straight lines, built environment
too much hwy in picture

Some states (Vermont, Maine) have barred
advertisments and power lines from
I ca see powerlines in the distance and they highway roads and mountaintops to protect
the 'asthetic beauty'of the highways for
look terrible on top of that hill. A real
beauty killer, they can be.
travelers
roads

P30
P31

5

As a highway scene, it's very attractive. Well
maintained throughout, pleasant view feels safe.
Too bad we need highways.

P32
P33

3
4

The light dusting of snow on the hill straight The highway in the foreground - trucks and
ahead.
cars present.
TREES SNOW
BRIDGE HIGHWAY

P34
P35

4
5

tree line, snow covered hills, skyline
The trees and snow

Survey Responses: Scene 07

Additional Comments on Scene 7

The island on the left would be improved
with some mid-level plantings - (a hedge of
"Flower Carpet," "Betty Prior" "Rosa glauca"
or Rugosa?) not thick enough to screen the
other side, which might close in the driver
too much.

utility lines on hills, guard rail on roadside
The road and guardrails
194

Survey
Participant

Rate Scene 7

P36
P37

4
3

P38

2

P39
P40
P41
P42

3
4
4
4

P43

1

P44
P45

4
6

P46
P47

6
4

P48

4

P49

3

P50

2

P51

3

Survey Responses: Scene 07

LIKE about Scene 7?
Snow, bridge, trees, the wooden fence on
the left.

DISLIKE about Scene 7?

Additional Comments on Scene 7

Freeway, asphalt, more power lines,
highway guard fencing on the right.

the trees in the foreground and the hillside
in the background
the freeway
highway, not enough snow, road
jet lines in the blue sky, evergreen trees
embankment
Trees and snow
no buildings
what I know is fresh air
concrete
SNOW!!
highway??
Looks just like a freeway area. The
mountain's trees look mostly cleared away.
The grey of the road looks sad next to the
Nothing.
half melted snow.
the road, and associated manmade
SNOW! and trees
structures
I like how everything is natural beauty taken
from someone driving down the road, the There is nothing about this picture that I
whole scenery is nice
dislike
Looks like the start of spring.
Nothing to really dislike
This would be very pretty w/o the power
lins across the top of the hill. Just a little
lower on the hill would hide them in this
The overpass isn't very obtrusive
view.
bright, sunny, snow on hill helps you make
out the gentle/subtle changes in its
topography
the road is very imposing
noisy road in natural setting, wires on the
crest of the hill
would not want to be here without a car, a
monotonous barrier between patches of
not as bad as many highway scenes
green

I accept the guardrails, fences, and road as a
requirement.
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LIKE about Scene 7?

DISLIKE about Scene 7?

Additional Comments on Scene 7

Again, the road dominates the landscape
and there is a lot of other infrastructure
(bridges, transmission lines, guard rails,
other vehicles), signage). while there is
some natural value, looks very disturbed.

P52

The pine trees and snow-dusted hills
I like the dark trees, blue sky and snowy
hillside.
I don't like the bare dry road.
Feels like coming home from the eastern
part of the state. Also, no snow on the road.
And no litter that I can see.
Do I have to dislike something about it?

P53

5

P54
P55
P56

5

P57
P58
P59
P60

2
2
3

P61

3

P62
P63

2
2

trees and snow
Hills, snow, trees.
Trees, snow, hills.
snowy hills, path into distance
Snowy hills in the background, the mix of
snow on the rest of the landscape.
If i'm here, i'm probably goign somewhere
awsesome
Not much to like is there?

P64
P65

4
4

The view of the mountains, the trees.
Trees and snow

P66

3

It's not in the city. The fence line to the left Powerlines on the horizon, miles and miles
is nicely constructed.
of concrete cutting through the hills.

2

P67

2

P68

3

Survey Responses: Scene 07

The open sky is most pleasurable in this
scene.
The road is well protected by the large
conifers.

concrete everywhere. again it feels like
unimportant land.
Road, overpass, powerlines.
Ugly highway.
road
Industrial-looking road and bridge.
I get car sick! Also, not as great as being
*not* in a car
The roads, the bare landscape.
The power lines on top of the mountain
again ruin the scene.
Road and overpass

The thinned and somewhat unpredictable
clustering of trees on the far hillside
suggests an unstable ecosystem. The
excessive asphalt is also out of place.
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2

Snow. Trees. Reminds me of driving over a
pass...

DISLIKE about Scene 7?
Clear-cut hillside in the background.
Roughly half of the photo is taken up by
roads.

P70
P71

3
2

Snow and trees. Minimal development.
Reminds me of Mt Shasta, which I love.
Hmmm. Blue sky

Power lines on the ridgeline instead of
blending with the landscape. Roads, detract
as a landscape, but they aren't horrible.
contrail, pavement, powerlines

P72

3

P69

Rate Scene 7

P73

5

P74

5

P75

3

P76

2

P77
P78
P79

4
4
3

P80
P81
P82
P83
P84
P85

5
3
3
3

P86

LIKE about Scene 7?

There not really anything to like or dislike,
it's just a place to travel through.
Snow on the ground. Seed trees left on
distant mountainside after harvest. Road
drainage provided. Good-sized shoulders
on road. Road has been maintained.

Near canopy monoculture.

Looks like I-80 near Tahoe.

Trees, snow, highway relatively maintained. What kind of powerlines in the background?
large highway, movement barrier for
natural-looking hillslopes in distance
wildlife species
The width of the road, the bald hill with
Trees and snow.
power lines on top.
This is getting predictable. The nature is
lovely
The manmade intrusions are unwelcome
the light dusting of snow
human infrastructure
Blue sky, snow
Infrastructure
color of sky and tree line against the sky

shadows across road

2

Blue sky & Trees
trees

Highway / Powerlines
highway

3

Winter scene in the mountains.

The road takes up too much of the scene,
and I don't like the power lines on the ridge.

Survey Responses: Scene 07

Additional Comments on Scene 7
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LIKE about Scene 7?

P87
P88
P89

1
3
3

blue sky
snow, trees
The snow and trees.

P90
P91
P92
P93

4
5
5
2

love the mtns and snow
Great if I am heading to snowboard
A drive I would like to take.
not much

P94

2

P95

2

The snow laying on the ground.

DISLIKE about Scene 7?
the road, electric lines in background, there
is not much green.
linear highway
The man made things.
The road and overpass without them it's a
6
Not so great if I am camping here
Again with the power lines
road is the center of the picture
Power lines on the ridgeline definitely make
this scene less attractive than the previous
ones.
The power line supports, the bridge and
guardrails.

P96
P97

6
4

P98
P99
P100

3
3
5

P101
P102
P103

3
4
3

It reminds me of driving to Seattle on I-90 to
go see the Huskies. By the time you get
We ought to fix the pavement which
near Cle Elum you're halfway there.
reminds me of paying taxes.
trees, the overpasss looks cool
guardrail, powerlines
big, boring road. feels like middle of
trees, snowy hills
nowhere, in a bad way.
Powder snow is pretty.
Looking at the long stretch of freeway.
The open road.
Nothing, it's a fine photo.
I wish that it weren't quite so obvious that
they tore down pretty trees for this
highway. Also the electric equipment is
The pine trees are gorgeous.
dominating view of the hills.
wide medians
wide medians with no plantings
snow on fields
road ways, power lines

P104

3

I like snow scenes. although there's not
much of it.

P105

4

All of the trees, and the snow on the hill.

P106

2

Survey Responses: Scene 07

Additional Comments on Scene 7

Again. this is a side of the road photo. If this
photo was to be used as a commerical
photo for a holiday trip it might work.
The roadway.
Hill appears almost denuded. Telephone
lines added.
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P107

2

P108

6

P109

2

P110
P111

4
3

P112
P113

3
4

P114
P115
P116

2
4
5

LIKE about Scene 7?

DISLIKE about Scene 7?

the trees and the mountains

the highway

Blue sky, white snow.
This scene evokes experience of escape
from western washington to the dry side-positive associations, as the sky becomes
less cloudy.
Trees.
At least there's some green trees in the
foreground

The road dominates. Power lines on the
hilltops.
Don't love the road itself or the other
human structures. Highways cut a very
wide swath in the landscape--well beyond
the roads.
Horrible power lines, roads, bridges.
The further hills look raped, and the power
poles dominate the skyline

as roads go, this is good for driving.
surrounded by hills at least

a road scene isn't attractive to me, but at
least there is little traffic
wide lanes; nowhere for animals to cross
safely; significant tree removal on the hill
beyond...

Additional Comments on Scene 7
You must me concerned with the power
lines in america....they are there for a
reason!!!!!

What a lot of terrain taken up for a four lane
highway.

P117

1

Everything not on or related to the road.
The road has been nicely plowed, tho!

P118

4

trees, hills in background, snow

highway is super intrusive, slices through
trees, doesn't look natural any more

can see the power lines but they don't
bother me as much as the highway

1

Some trees are left in place.

Few trees are left in place; visible power
lines; sparse forest on the hills where the
power lines are, vast pavement/freeways in
mountain scene

I like that I can drive thru mountains easily,
as on a freeway, but we have so many
people that over populate our planet that
road-building has become a necessary evil.
If I wasn't the driver, I'd sleep thru this pass.

4
4

power lines are set back, and although
vieable in the horizon, they are distant and
not as intrusive. That wood fence is ok and
the road border is what is expected in an
farmed/grazed arid lanscape.
landscape
road and overpass

P119

P120
P121

Survey Responses: Scene 07

Kind of ambivalent about the scene.
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LIKE about Scene 7?

P122

3

Probably some beauty out of sight of the
road

P123
P124

3
4

Natural beauty is still somewhat intact.
Snow, hills, trees

P125
P126

2
2

Snow.

P127

3

P128
P129

4
3

trees and sky, and fence on the left
The snow, the trees on each side of the
road, the shadows of trees on the road
Trees

P130

4

It looks pretty well maintained, & it looks
like they build around nature, not thru it

P131

3

P132
P133

4
4

P134

3

end of winter coming

P135

2

Road has a pattern on it, makes it
interesting.

P136
P137
P138

4
2
2

P139

6

Survey Responses: Scene 07

snow, mountains
The snow and trees. The idea that I'm on
the freeway heading to the mountains and
an adventure.

blue sky, contrast of dark trees and snow
snow
Not in the city.
I like the combo of things going on here:
snow, trees, hillside, farm-like fence,
highway, bridge, power lines

DISLIKE about Scene 7?
Road dominates
Power lines and size of the hiway and
appertinances is very intrusive.
pylons

Additional Comments on Scene 7
Ho-hum, Let's use the road to move on.

It looks like the hill/mountain had been
Looks like the view from a freeway (not
cleared at some point. If there were more
attractive). Again, power lines ruin the view trees on it, I think it would make the view
of the hill.
much nicer.
Road. large road.
road, overpass, towers on ridge, guards on
right
The road, the barrier on the right, the
telephone lines in the distance
Road, power lines

freeways are lame, unless you need to go
somewhere in a car...

The road and powerlines.
wonder why there aren't more trees on the
hillside
Spotted snow, wires in the background
seem semi-hidden, but not well. Wires don't
make pretty scenery.
highway
road
Highways.
You hope there is some natural-like corridor
for animals to safely cross that highway.
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Rate Scene 7

LIKE about Scene 7?
This makes me think of driving to get to a
ski resort Love the evergreens
Looks to be somewhere mountainous and
that appeals to me.
I like the pines and the snowy hills.

DISLIKE about Scene 7?

P140

5

P141
P142
P143
P144

3
4
3
4

P145
P146

4
2

P147
P148

3
5

P149

3

Roads that mesh with the landscape are
perfect.
Beautiful view, hills, snow
snow dusted landform with dark green
trees.

P150
P151

3
4

like the idea of the road taking you away
trees, snow

P152
P153

1
5

Blue sky. We could use some.
depth and the sharpness

P154

6

P155
P156

4
2

The Divided highway.
I want to know what is just around the
bend! I like the blue sky with just a dusting
of snow...feels transitional, like either
winter has JUST arrived, or it's on its way
out and spring is coming.
Dead end feel to the road, lots of concrete.

P157

4

Survey Responses: Scene 07

the snow and the pine trees are nice
Blue sky. Seems like it's high in the
mountains.

Seems like you're going somewhere fun

Additional Comments on Scene 7

Dislike the towers in the background.
Can't really get excited about an interstate.
The highway.
rather drab and too much road

too gray

Electrical wires.
It feels sterile.
Once again power lines inhibit the natural
beauty.
Roadway, too much pavement
stupid road paving over the earth!
kind of boring
asphalt highway
This view has been damaged beyond repair
through human activities. The few trees
along the road cannot make up for the
It looks like an area that a tornado went
imposing structures and the vegetation
through and haphazardly wreaked havoc
removed from the hills.
throughout the landscape.
where am I going?
The burm between the highways could be
slanted with landscaping.

Lots of road, power lines in the misdst of
pretty landscape.
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P158
P159
P160

1
3
5

P161
P162
P163
P164
P165

LIKE about Scene 7?

I like snow!

DISLIKE about Scene 7?

Not a fan of seeing high tension wire's
highway shots are a bit off putting based on
running on ridges, I understand the need for the gross disruption of the landscape, but
them, but find them ugly
highway's are necessary

5
5
3

On the road again
Beautiful color contrast, sky,
mountains,trees,and snow
Nice center
Divided highway

Too bad the power lines are in the back
ground
Haze

5
6

open

nothing
It reminds me how much of a car culture we
have. Then to add insult to injury - not only
do we chop up the landscape with huge
multi-lane highways, we march huge towers
and power lines across it.
Nothing really special. The road and bridge
are distracting.
the look of highways in general.

P166

2

There is at least some semblance of
openness...

P167
P168

4
5

The snow covered hill, the green trees
it feels like it's near a mountain pass.

P169

6

Looks like I'm going somewhere! I like
taking out of town guests over Snoqualmie
Pass to the East Side of the mountains. They
think all of Washington is a forest. I like the
Wild East part.

P170

2

Blue sky.

P171

3

P172
P173

5
5

Survey Responses: Scene 07

Additional Comments on Scene 7

Reminds me of road trips we used to take
when we were kids.

The mountain looks naked without trees.
This landscape is boring to me. Road goes
on and on and not much to look at.

well it looks sunny
snow! especially on the hills in contrast with
the trees
too much highway
Great...travel and movement!
The road.
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P174

2

P175

5

LIKE about Scene 7?
Nice snow, nice trees. Well maintained
road and overpass--so straight!
The road is more believable than the road in
Scene #2, if that's what it was.

DISLIKE about Scene 7?
Why is that hillside so darn bare and what
are those towers? Skiing? Just seems an
imposition.

That's a lot of road. At least the powerlines
are in the distance. From this far out, they
almost look like part of the landscape

P176
P177
P178

1

P179
P180
P181

5
3

P182
P183
P184

4
3
2

P185

2

P186

3

P187

3

P188

4

P189

4

trees, mountains. I suppose if I was on the
highway, this would be a good view to have. Not a place you woudl feel like getting out
Blue sky.
of the car.

P190

4

the hill and trees are pretty

Survey Responses: Scene 07

Additional Comments on Scene 7

trees, snow
Blues and whites.

emphasis on the road more than the natural
part of the scene
Feels barren.

Trees, mountains, snow. And, again, I like
wondering about where the road came
from and where it's going.

Nothing
To much emphasis on the road.
The roadway, the washed out colors, not
very sharp focus.

Not much.
I love the contrast of the white snow
against the evergreen trees.
Roads aren't pretty.
As far as highways go, this one is fairly
scenic and looks like it would be pleasant to well, it's a highway. I wouldn't stop and
drive on.
hang out there.

This scene doesn't elicit any strong
reactions.

I'm not a huge fan of freeways aesthetically
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P191
P192
P193
P194

2
4
2
2

P195

5

P196

3

P197
P198
P199
P200

4
1
2
2

P201
P202

4
3

P203

5

P204
P205
P206

2
2
2

P207

5

Survey Responses: Scene 07

LIKE about Scene 7?

The trees and the hill are OK.

movement clearly to right, peaceful: sense
of mystery around curve

DISLIKE about Scene 7?
Again there are power lines and the cement
highway and overpass are blah. Just the
usual sight one sees from their car all the
time.

Additional Comments on Scene 7

Boring
It looks inhospitable.
?
All the grass looks brown and dead. The
trees on the hill are sparse. There's nothing
interesting in the median (like shrubs or
flowers).

I like that there are trees alongside the
highway.
Not as off-putting as some of the other
scenes. There is construction, but still
plenty of nature around without feeling like
a forced attempt.
Power towers in the distance.
Street
The snow and trees.
Too much road.
trees, snow, mountains
road
the mountains, remote area but accessible
by roads
power lines in background
Trees & snow-covered hills.
Highway & distant power lines.

Makes me feel like I am about to go skiing. I
like tha feeling of transitioning between
weather patterns (snow/no snow)
Nothing in particular. It's not entirely
displeasing, but there isn't anything to like It's boring with no visual focus and no
about it.
striking features.
snow

it's boring

trees and snow

paved road and power line in background

almost didn't see the power lines, but once I
noticed them, I knew they were there.
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P208
P209
P210

3
3
3

P211

4

P212

5

P213

2

P214
P215

3
6

P216
P217

5
3

P218
P219

1
3

P220
P221

6
3

LIKE about Scene 7?
Handsome scenery along the interstate....if
you have to drive, a least it's got some
interest. I suppose the absence of litter is a
good point.
B.ue sky. Trees
Clear sky

DISLIKE about Scene 7?
No strong dislike....but that may be based
on an affection for road trips or heading to
the mountains for hikiing. Happy to have a
drivable road.
Boring stretch of the road.
snow, road

Snowy mountains, like the rustic fence to
the left. Feels nice and open.
Reminds me of being on a roadtrip up into
the mountains to ski. Road is empty, not
crowded, so I feel relaxed.

It's a freeway so meh, bridge going over and
guard rail could be a tad more graceful.

Big trees. Snow.
I like the silhouettes of the trees, and the
sprinkling of snow.
snow covered hills
similar to a previous scene but more trees
make the picture more appealing.
the mountains in the background

Giant highway takes up most of the image.
Powerlines, mowed median. Doesn't look
very natural.
The road.
nothing
the shadows cutting across the road cut the
picture in half
the man-made roads
over exposed image. too much straight
road
highway

snow
snow, trees, foothills, suggestion of heading
off to an adventure
Antennas on top of foothill

P222

3

snow!

P223
P224
P225

2
3
1

snow and trees

Survey Responses: Scene 07

Additional Comments on Scene 7

towers in the backgrounds? actually not, I'm
more bothered by the huge paved surface
than almost non-visible towers.
not a big fan of highways in landscapes,
power lines in background, jet contrails
Power lines and highway.
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P226

4

Looks like lovely day, but cold

P227
P228

1
2

it's outside and snow will provide water

P229

4

it's generally ok

P230

3

Trees and hills.

Survey Responses: Scene 07

LIKE about Scene 7?

DISLIKE about Scene 7?
Additional Comments on Scene 7
Lots of road (sorry, I'm a photographer and
trying not to let that influence me but its
hard)
poor land use or management, or lack of it, I drive, and I depend on roadways cut
on the far hill
through natural growth
the bridge, the road barriers
it's not that I dislike the scene, it's just
generic. the collection of power lines
doesn't look natural.
Trees and hills about to be overcome with
suburbia.
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Survey
Participant

Rate Scene 8

LIKE about Scene 8?

P1

2

The trees.
the wires actually. gives that cut along the
slope a reason for being there
still like it, depite the additional power poles
that have been added.
The trees. The snow.
ah, yes, I get it. I don't notice the things I
liked as much now with the powerlines in
the back.

Fences, house and power lines.

peaceful open country
Peaceful
mountains and sky

Civilization is encroaching on the land.

P2
P3
P4

6
5

P5
P6
P7
P8
P9
P10

3
5
2
4

P11
P12

5

P13

4

P14

3

P15
P16
P17
P18
P19
P20
P21
P22

4
5
5
3
4
3
6

P23

6

Survey Responses: Scene 08

DISLIKE about Scene 8?

its similarity to scene 2. same as above

Additional Comments on Scene 8
The power lines really changed the view
from beautiful to meh.

still like it, depite the additional power poles
that have been added.

The road.

it feels like suburban hell.

road, houses, and logged areas
Power lines

same image as above

Very clean looking. Looks like a peaceful
country town.
The above ground power lines.
Snow scene looks relaxing, and timber looks
pretty too.
0-0

Transmission poles somewhat hidden
behind a line of trees.
Pretty, low mountains on the right side.
Pastoral scene in the foreground.
It's a nice rural scene with many acres of
undisturbed forest.

I feel like the transmission lines take away
from the sense of edge of habitation now.
The "edge" is not as distinct now.
Transmission lines!
The metal powerline.
Already did this one

the mountains and fence

the buildings

I like the snow and the fences.
the snow and how sunny it looks
already talked about this one

the power lines
the road the powerlines

Um... rated this one already

Already saw this scene without the ugly
towers in the background

same as scene 2 but with powerlines

Ugly towers
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Rate Scene 8

P24

2

trees/greenery on mountains

P25
P26
P27
P28
P29
P30

3
1

Neat, well kept buildings, mountains
same as scene 2

2
2

SEE COMMENTS FROM #2
trees
As above

P31
P32
P33

4
2
3

Still like a ranch.
The blue sky, sunshine, and snow.
SAME AS LAST TIME I SAW IT

P34
P35

4
4

sky, mountains, snow, cute white house
The trees and snow

P36
P37
P38
P39
P40
P41
P42

3
3
3

See scene two above.

SEE COMMENTS FROM #2
powerlines, regimented lines
Power structures have been added
The structures are not that noticeable.
I noticed it now has power lines. I suppose I
do like it less, however, I kinda get a kick out
the contrast between nature and
technology
Transmission lines in the background.
ADDITION OF WIRES
garage on left, whatever that is on the left, didn't we already see this without the utility
utilities?
wires on the left
The road and buildings
The power lines you photoshopped out of
scene two.

4
5
4

see comments from scene 2
same as scene 2
Homey and clean
deja vu
snow!!

the powerlines
same as scene 2
Mountain too close
again, snow
is this not the picture from above??

P43

2

I looked back at the scene that is like this
one, and noticed added power lines here.

Power lines make it a bit worse than the
first version.

P44
P45

4
1

snow and trees

fences and hoise

P46
P47
P48

3
3
3

The scenery is very nice, the mountains &
the snow are perfect
Same as scene 2. Same exact photo

the electric wires, the house & barn

Survey Responses: Scene 08

LIKE about Scene 8?

DISLIKE about Scene 8?

Additional Comments on Scene 8

transmission lines now an eyesore
It looks like the trees were cleared so the
power lines could be erected.
same as scene 2

I see what you did there, tricky.

this is the same as one of the previous
images

Who put up the power line?
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P49

3

P50

2

same as before, too
same photo as before but with the wires
left in.

4

same as before

powerlines are not so bad, blend pretty well
and have interesting forms, but detract
from the overall stillness of the landscape

The snow is nostalgic for me and I like the
pine-covered hills.
The same as scene 2.
Still the nice clean lines.

road dominates the landscape and there is a
lot of other infrastructure (buildings, fences,
signage). This time there is an added
scourge of transmission lines through the
area that I like. while there is some natural
value, looks pretty disturbed.
The same as scene 2.
The same as scene 2.
Did you put the Sleestacks back in?

Not much anymore. The mountains and
trees and natural aspects are the most
interesting still.
Mountains, snow, trees, sky.

The additional towers makes the scene feel
like it has no control over uncaring, human
development.
Powerlines,

P51

P52
P53
P54
P55
P56

2
5
3

P57
P58
P59

2
4
3

3

P60

4

P61
P62

3
3

Survey Responses: Scene 08

LIKE about Scene 8?

same as earlier scene without power lines

DISLIKE about Scene 8?

Additional Comments on Scene 8
i wonder if i'd "dislike" the power
lines/towers more if the trees in the
foreground were leafed out... because then
they would not blend in as well. in winter,
they look vaguely similar to the leafless
deciduous trees

I'm not sure what to make of this one, the
powerlines were either added to taken
away from the first version of this but they
aren't close enough to factor in for me.
A relief after looking at the previous scenes.
Nice mountains and trees, wide vista.
Big road and rectilinear features.
mountains!
likely view is from a car again

i already did this one, see above
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P63

2

P64
P65

3
4

same as my comments on scene two.
The beautiful mountains, forested area,
openness of the area.
Mountains in distance

P66

4

Same as above.

P67

4

The expanse of nature is beautiful,
simplicity of a rural life is also inviting.

P68

3

It is the rural picture I saw already.

LIKE about Scene 8?

P69

4

Same as before....

P70

3

Snow and trees.

P71

3

blue, open sky, still like the sense of rural
living ...

P72

2

P73

5

P74
P75
P76

4
2
3

Same as above. I hope that the power lines
were placed wisely. I like it when humans
'own' their need for resources.
Trees, blue sky, snow, well maintained
home.
hillslopes in distance look natural
Same as scene 2.

P77

4

The nature

Survey Responses: Scene 08

DISLIKE about Scene 8?

Additional Comments on Scene 8

The power lines in the background distract
from the view.
Plain road
Saw this one already
The addition of the powerlines. It's not so
idealic as the first one.
I'm sensing a theme here.
I am concerned about the thinned tiles in
this landscape matrix, especially on the hills
at the right, these do not seem natural. The
utility lines traced through this image makes
it less appealing than a similar image
without these lines.
I saw the power lines and towers as soon as
I looked at this picture.
Power lines now in the
background...although they don't dominate
the photo so I don't mind them much.
The ski lift breaks up the landscape, in
addition to the road that I mentioned
before.
power lines don't bother me here as much
as other places, though I still dislike them ...
though they make me dislike the fence less
in comparison.
This is the same as one of the earlier scenes.
There is nothing remarkable about it.

Powerlines are lower, maybe cancer
causing.
power lines, valley floor developed
Same as scene 2.
the prim farmstead and the power lines
weren't in the first picture

You sneak - you added a power line! LOL
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P78
P79
P80
P81
P82
P83

3
5
5
3
5

P84
P85
P86
P87
P88
P89

3
3
4
2
4
2

same as before.
repeat?
The contrast

P90
P91

4
2

same as scene 2
Like less this time

P92
P93

4
2

P94

3

Still a lovely lane.
didn't we already rate this one?
Fence line draws the eye away from the
power lines.

P95

4

P96
P97
P98

3

LIKE about Scene 8?
The idea of living on a ranch/farm
Same as before

Additional Comments on Scene 8

Powerlines
same as before

Same as scene 2 but with power
lines...tricky.
This is the same as Scene 2.
the added power structures.
Powerlines.
this time the power lines grab my attention
in a bad way
But lovelier without the lines. But they are
as unobtrusive as one could hope for, I
suppose.

The height of the towers.

Power lines would be less intrusive if they
were shorter and uniform shape.

Same as first shot of this.
The power lines and supporting structures.
That Photoshop can do such a good job with
power poles.
That house is still ugly and unimaginative.
powerlines
cute fence, hills
manufactured buildings, powerlines
i see what you did there...

P99

3

P100

5

Same picture as earlier. Smaller road is
better than the freeway. For some reason
the power lines didn't show up before.
The same thing I liked about it before, it
reminds me of being on the farm.

P101
P102

5

It looks very tranquil and relaxing.

Survey Responses: Scene 08

DISLIKE about Scene 8?

Still a barren site.

It looks cold. And the parallel fences are a
bit alarming.
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P103

1

mountains in background

P104
P105
P106
P107

4
4
2
5

Same as number two.
Same as when I saw it above.

P108
P109

6

P110
P111

LIKE about Scene 8?

DISLIKE about Scene 8?

as I said before - the clean lines

boring and power lines
The additional of man made objects in the
back ground and fore ground catches the
eye.
Same as when I saw it above.
Electricity lines and towers added.
the asphalt

3
4

Same as scene 2
Open space.

The power lines are unattractive additions
Power lines.

P112

4

Same as scene two

The power poles

P113
P114
P115

4

Samre picture as Scene #2.

Power lines were added from previous
secene......
Same as Scene 2

That explains the bare spots on the hills.
Distance from power lines seems to
mitigate the visual blight they provide.

3

P116

The power lines look like they were placed
there and the trees were clear cut.

P117

pastoral landscape, responsible
landowners.., wooded hills

You snuck a power line corridor in here! It's
fine, about the same as before except for
the tree removal along the line and no
shrubbery allowed to grow back in..

rolling hills, forested area, snow, rural area

i worry about these people living so close to
the power lines- is it dangerous?
powerlines are quite visible- it breaks up
this great view for them

P118

Additional Comments on Scene 8

5

4

Survey Responses: Scene 08

212

Survey
Participant

Rate Scene 8

P119

4

P120
P121
P122

4
5
4

P123
P124

5
3

LIKE about Scene 8?

The variety of landscape: barren deciduous
trees and evergreen forest together; wellmaintained ranch, seemingly respectful of
the environment around it.
You know in the winter the power lines dont
stand out much as the aspen and snow
soften their impact aganist the forested
hills.
trees, snow
Ref scene 2
The scene is developed but still exudes
nature.
Mountains are still nice.

DISLIKE about Scene 8?

Visible power lines

too symetrical
Ref scene 2
To bad the power lines could not be kept
underground.
pylons are ugly

3
4

Snow looks clean and relatively untouched.
Open spaces and larger views of the greater
landscape.
Power lines.
mountains
cell phone towers? road

P127

3

It is a repeat of scene 2. I still like what I
liked about it before:sky, clean snow, dark
trees, mountains, and I like the fence too.

the barn and the electrical poles

P128
P129

4
3

Same as before - I like the mountains
Snow, trees

Same as before, except now I've noticed the
telephone lines and I don't like them either.
Road, power lines

P125
P126

Survey Responses: Scene 08

Additional Comments on Scene 8
The power lines make it look like there
could be more development nearby. I wish
power lines could be buried or some other
way less intrusive, altho burying them will
disrupt the natural environment at the
onset.

See scene 2 remarks.

The presence of the power lines makes me
feel sad for the people who live here. I feel
like they would have had great views of
nature but the lines interrupt that image
and now remind me of some rural and
neglected location (someplace where
people who don't live in the community
came in and put in power lines and then left
and didn't think twice about what those
who lived there thought or felt about it).
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LIKE about Scene 8?

P130
P131

3
3

The mountain line

P132
P133
P134

4
3
2

The snow and open sky.

P135
P136
P137
P138

3
4
4

parallel fence lines
Rural

P139

6

See comments above.

P140
P141
P142
P143

4

P144
P145

3
2

P146

3

6
3

Survey Responses: Scene 08

clean smooth look to the living area
Snow! Good contrast between green and
white with a slash of brown.

DISLIKE about Scene 8?

Additional Comments on Scene 8

The powerlines running along right at the
base of the mountain
the massive wires on the foothills
The powerlines although they are pretty
discreet.
wiring in the near background
wires in the background seem semi-hidden,
but not well. Wires don't make pretty
scenery.
no focal point
Power lines.

Isn't this the same as Scene 2?
did you mean to repeat this one?
Powerlines not very detracting.
I don't find the added power lines to detract
from the scene. The farm requires them for
it to function.

Dislike the addition of the power-lines;not
super obvious but much nicer without
them. It's pretty but a little boring. I don't
think I'd say that if I saw some horses in
these fields : ) A bit too much structure in
Love the mountains in the background and the forefront. If this road was lined with
the beautiful snow. The aspens at the far
trees I think it would be beautiful!
end of the field are eye catching.
I already evaluated this scene.
I already evaluated this scene.
Same scene as above?
mountains
power lines
visual break in the center of the picture with
the power lines that wasn't there
Interesting how the power lines "ruin" the
airy, open, crisp
previously.
ethereal feel
Blue sky. Fences.
Boring.
I don't think I noticed the hydro wires
It still feels like plastic, or lifeless.
earlier...
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Rate Scene 8

LIKE about Scene 8?

P147
P148

2
2

See #2 above

P149
P150

3
3

snow and forested hills

P151

5

snow, fence, tree covered mountains

DISLIKE about Scene 8?
Im starting to see a theme here. If you could
some how make power lines look like trees
or camoflauge them it would be a plus.
See #2
point taken - the transformers take away a
bit of the beauty
added power lines and fence
asphalt road, power lines in background
The beauty of the area has been
compromised by the addition of human
structures. The power lines in the
background only adds to the human
invasion of this beautiful landscape.

P152

2

The area has a natural beauty.

P153
P154

5
4

P155
P156
P157

crisp and clean
wires in the background disturb the effect
Road is plowed and clear.
It is boring.
The same stuff I like when it was scene 2. ;)

2
3

P158

1

Road, powerlines, buildings, fence
why'd you put high tension wires in my
utopia?

P159
P160

1
5

Rerun

P161
P162
P163

3
3
4

P164
P165
P166

4
6

Survey Responses: Scene 08

Hills, tress, snow

The peacefulness of the area
Nice center

Additional Comments on Scene 8

There are better areas to provide human
habitation and these areas should be
protected by this activity.

Oh no! Same scene I liked before, but now
there are those ugly wires cluttering up my
view, and the view from the farm house!
Ack!

Who put the ugly power lines in the picture Gp back to # 1
Power lines do not contribute to scene
Same picture as before
The addition of the power lines detracts
from the peaceful atmosphere.

I think we saw this one before...
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Rate Scene 8

P167
P168
P169
P170

4
6
4

P171
P172
P173

3
5
4

LIKE about Scene 8?

DISLIKE about Scene 8?

Additional Comments on Scene 8
This is the same scene as Scene 2

the addition of power lines.
Already did this one.
Snow and trees, fences.
Power lines, house on right.
Looks like other scence we saw still like the
green.
power lines and road is very flat.
this is the same as the second scene
beautiful but cold!
I don't like cold.

P174
P175

4
6

P176
P177
P178
P179

2

The forested hills, the neat quality of the
homes which look well maintained, and the
wonder of such a symmetrically cleared
Power lines are there, but from this angle
road. Nice, white snow.
not obtrusive.
Very similar to Scene 2!!
In the first version, I could imagine living
there. Now with what appear to be both
high voltage transmission lines and, are
those ski lifts?, not so much.
Great plowing.

5

trees, snow

focus on the road

P180

2

Isn't this the same, but with wires in the
background? I feel the same about it.

Same as above.

P181

2

P182
P183
P184
P185

3
4
4
4

snow and trees
The elements of nature, the curve in the
road.

power lines, clearcuts
The electrical towers and cables in the
backtground

See what I said for Scene 2.

Ditto.

P186

3

Same as before, looks like a lovely place to
live.

Powerlines!

P187

2

Survey Responses: Scene 08

These power lines aren't quite as intrusive
as some of the others.

This is the same as Scene 2.
See #2
I think this is the same as scene 2, but there
are power lines in the distance. Not close
enough to the 'viewer' to really change the
scene though.
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Rate Scene 8

LIKE about Scene 8?

DISLIKE about Scene 8?

Additional Comments on Scene 8
Seeing this scene with the towers definitely
makes it feel less peaceful & isolated. It
also looks more visually cluttered. Though I
have to admit, it took me a couple seconds
to see the difference between this picture &
the picture in Scene 2.

P188

5

P189
P190

3
4

P191
P192
P193
P194
P195

3
4
4
4
3

This is the same as scene 2, except with
power lines. They blend in ok with the
background, so if you have to have
powerlines, they aren't too bad.
This is the same as scene 2

Same as scene 2.

The trees, hills and fence.

Now I have noticed the power towers and it
detracts from the scene.

Road and fence lines move eye to right

power lines
hills to left overbearing

P196
P197
P198
P199

5
2

It's clean, open, it feels free. The fences and
barn/shed make me think there might be
Snow. I grew up with snow and I'm tired of
horses nearby. It feels like a large private
space where just a few families live.
dealing with it.
Same reasons as scene 2.
The power towers and wires.

2

The snow, the hills, the green trees.

P200

4

P201
P202
P203

4
3
4

"ruralness" land looks less "tampered with"
nice place to live in the country with
mountains, etc
power lines in the background
Tree-covered hills, blue sky, and snow.
Houses, power lines.
Already did this one

Survey Responses: Scene 08

The power lines.
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LIKE about Scene 8?

P204
P205
P206
P207

4
4
5

snow, homes

P208

6

P209
P210

6
3

Same things I liked about it in Scene 2, q.v.
Quiet. Fence and farmhouse is appealing.
Trees.
Trees

P211

4

Same as what I did before.

DISLIKE about Scene 8?

this is the same as scene 2 isn't it?
paved road, power lines in distance

I would expect to see some animals.
Snow
I notice the powerlines going through. It's
not terrible, following the treeline, but
because it's a before/after picture they
stand out.
Harsh contrast between natural scenery
and the flat paved road. Long stretches of
relatively new fencing which for some
reason reminds me of conservative politics

P212
P213

4
4

Blue sky, long slope of the mountain, snow
Identical to scene 2.

P214

3

Nice lines, and it is a clean scene.

P215

6

P216

6

P217

5

snow covered hills
power lines
realistic picture - good perspective- contrast
with two types of buildings
The clean lines (of snow), the scenery, the
fences: parsimonious with the snow
the road
this is the same as scene 2 same comments
hold. Why the duplicate?
hey, we've seen this photo already :)
see above
all ready saw this one

P218
P219
P220
P221

Additional Comments on Scene 8
I'm guessing this is supposed to contrast to
scene 2 above only with power lines-- they
are not distracting and it looks the same as
scene 2.

3

I don't really like snow that much, also the
building aren't that attractive to look at.

Isn't this a repeat?

looks the same as #2, but now the power
lines are visible

3

Survey Responses: Scene 08

218

Survey
Participant
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P222

5

snow!

P223
P224
P225
P226

3
5
1
4

snow, brightness, same photo as #1,
Feels wide open and isolated.

DISLIKE about Scene 8?
towers are far enough, they really don't
bother me. They almost fit in to this
landscape with the factory like houses.
dead trees, power lines, bald patches on
hillsides
Power lines. But I still want the house.

Peaceful

kind of boring

P227
P228

3
3

P229

4

P230

3

Survey Responses: Scene 08

LIKE about Scene 8?

power lines (that is what term I use) don't
seem as disruptive visually, altho they are
huge and very visable. reminds us we live in
developed areas "we" have had something
to do with requiring and giving up the
possible unspoiled beauty of lovely snow
lines certainly don't improve the scene, but
covered hills
then fences don't either in my book
the green hills and crisp snow
the houses

Snow. I like snow.

Technology encroaching on nature. I see the
power lines!

Additional Comments on Scene 8

saw this before

just doesn't look like a natural path for the
power lines, weird.
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Participant
P1

P2
P3

SURVEY RESPONSES FOR SCENE 09
Rate Scene 9
LIKE about Scene 9?
2
The flatness.
the classic composition, recessional space,
lack of enclosure, poetic forms, civilization
4
in the "wild"
3

P4
P5
P6
P7
P8
P9

The wide open space. The curving lines of
the road and merging power lines.

3

it feels like the wild west

4

wide open spaces.
It reminds me of a trip that I would like to
take.
graslands, sky, road curves

4

P10
P11
P12

5
4

P13
P14

6
4

P15
P16
P17
P18

5
3

P19
P20
P21
P22

4
3
4

The wide open spaces.
Pretty day outside.
If I were on this road, I would feel like I was
not in the middle of nowhere, the
transmission lines bring a connection to
"civilization". Otherwise, I think of Dixie
Chicks song, "Wide Open Spaces".
Wide open spaces.
The large expanses of undisturbed
shrubland. The powerline is relatively small
and unobtrusive.
Open with cool desert plants
The vista

2

Survey Responses: Scene 09

I like the texture.
grasses
nice colors

DISLIKE about Scene 9?
The power lines.

Additional Comments on Scene 9

the guide post on the left
boring and mundane. contrast of nature and
steel power poles.
The scrub brush.
it doesn't seem like I could access the space
beyond the road.
Not much scenery.

power lines
This one is not too bad but power lines
kinda suck
The above ground power lines.
Land looks wasted

Nothing
Power lines. Pavement.
The road and powerline cutting across the
shrublands.
Road and power lines
powerlines
Road, power cords
The power lines (They don't look like robots
at all!)
powerlines
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P23
P24

1
2

Nothing
shrubbe-steppe landscape

P25

1

Nothing

LIKE about Scene 9?

Curved roads, even if it's not, aleast create a
sense of floowing the contours, I like that
nothing
love that wide open view, from horizon to
horizon.
natural shrubs

DISLIKE about Scene 9?

Additional Comments on Scene 9

Flat,no trees, ugly road
asphalt and transmission lines
Dry, lifeless landscape. Power lines are
everywhere

P26
P27

2

P28
P29

2
3

P30

3

P31
P32
P33

4
4
2

P34

2

P35

4

P36
P37

1
3

Power structures have little visual weight,
Open sky, variety textures,curving road. The Dry arid, flat landscape - minimal color. The blending in fairly well. all that would be
power structures at least make a vertical
power structures seem to go on forever. I needed would be some spots of greenery or
featurer.
wish they were set further from the road.
color at ground level.
Power lines done really bother me, though
I like the wide open view
it would look better without it.
The sagebrush and blue sky
Transmission lines!
BORING
WIRES
brown scrubby growth, reflectors on
not much
roadside, utilities
The power lines, road, and color of the
The wide open sky
vegetation
Eastern Wa. drab shrubs, flat landscape,
Blue sky with a few wispy clouds.
highway, power lines.
monotony, broken up with wires.

P38
P39
P40
P41
P42

5
1
4
1
4

the rural setting, the plans, the openness
curve in the road
Openess
don't
the want for a raodtrip!!

P43
P44
P45

1
3
6

I love desert open land.
open space, desert, curve in road

Survey Responses: Scene 09

transmission lines
stark dry uninviting
That powerline skirt the highway
road, powerlines

the powerlines
boring, desert, power lines
not too much visual interest
all of it
too brown!! LOL!!
Looks like a strip of highway - looking down
a road is not appealing, nor are the power
lines.
power lines, the road itself

221

Survey
Participant

Rate Scene 9

LIKE about Scene 9?

P46

5

I like the curve effect of the road &
landscape

P47

3

Quie

P48

4

DISLIKE about Scene 9?
the electric poles
Again, feels like the middle of a long trip.
Would be better w/o power lines, again I
accept the road as a necesity as well as the
power lines.

P49
P50

4

As power lines go, these aren't too bad
openness, rolling hills, patches of different
colors, the orange-ish parts are more
appealing than the gray/brown, the poles
give a nice rhythm and help tell me where
my road it going... bring my eye "down the
road"
solitude, open road, western skies

P51

4

cinematic quality of the west

powerlines are not so bad in this landscapeperhaps because there is a nostalgia and a
rhythm that I associate with these kind of
lines

P52
P53

3
3

nice flat landscape where you can see really
far. I like the colors and uniqueness of the
plants. Transmission poles can serve for
nesting or preying for raptors; road is only 2lane promoting slower and less traffic.
Transmission lines are along an alreadyestablished and disturbed corridor and not
through a natural area with nothing else on
it disturbed.
I like the blue sky.

Looks a little dead (droughty), and there is
significant infrastructure with the entire
photo dominated by the road. Transmission
lines cut across the photo and the
landscape.
I don't like all the brown.

P54
P55
P56

4

THis looks like a Pixar movie.

The one steel rod bent over in the middle.

P57

3

The large sky

the boring telephone poles that repeat and
feel never ending. You are out in the middle
of nowhere, but still humans have made
their mark.

3

Survey Responses: Scene 09

Additional Comments on Scene 9

looks dry and a little sad... deserted,
desolate
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Rate Scene 9

P58
P59

1
3

P60

4

P61

4

The blue sky.
Wide open space, blue sky.
color of sky with land, winding road, sage
brush
Wide high-desert vista with curved road.
Feels a little like home to me.

P62
P63

5
4

going somewhere awesome. Deserts are
exciting! the wild west! the wide open road! nothing
The sense of expansive adventure
The road and the powerlines.

LIKE about Scene 9?

DISLIKE about Scene 9?

Additional Comments on Scene 9

Power lines, dead grass.
Too much brown.
powerlines
Emphasis on the road, not the nature.

It's barren and open and all you notice are
the power lines and road markers and the
road.

I guess in the spring it would be pretty, but
the power lines would detract from that. In
some of the other landscapes the power
lines are kind of hidden, but here they are
the main thing you look at.

P64

1

P65

5

Nothing really.
Open road, desert and blue sky. Simple
scene but still appealing.

4

I think I used to live off this road! Or at least
one very much like it. Open spaces, big sky. telephone wires/powerlines cut through the
No rush to get anywhere.
picture.
Looks like Eastern Washington. :D

P66

Power poles

P67

2

The open sky is most pleasurable in this
scene.

In general lower, less differentiated
landscapes are less appealing to me than
Pacific Northwest mixed temperate forests.
The utility lines and the reflective markers
at left detract from this scene. (Also, the
picture seems to be taken from the wrong
side of the road--slightly disorientating).

P68

3

Beautiful wild land.

Power lines and towers crossing the road.

P69

4

Open dry rural setting. Blue sky.

Nothing really sticks out. The power lines
don't really bother me in this photo.

Survey Responses: Scene 09
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P70

2

P71

2

P72

4

P73

5

P74

4

P75
P76

3
2

P77

2

P78
P79
P80
P81
P82
P83

4
4
4
5
5
5

P84
P85

4
3

P86

4

Survey Responses: Scene 09

LIKE about Scene 9?

DISLIKE about Scene 9?

Minimally developed, natural scrub grasses. Telephone lines, road.
harsh, pavement and powerlines ... seems
barren. Terrain looks grazed, not in its true
blue, open sky
natural state

Additional Comments on Scene 9
I just don't like desert landscapes. I'd
probably like it more if there were trees.

There is a feeling of openness and calm. It is
fairly easy to ignore the power lines and
allowthe scene to draw you in.
Drainage provided at roadside. Power
indicates there may be a town/rest stop
ahead. Native vegetation in place. Good
visibility of who is coming on the road.
Evidence of grazing/ag.
Shoulder should be a little wider.

Open sky, well maintained highway.
some native looking habitat remaining in
patches
Not much.
not much
the road has a sense of mystery or
adventure
the texture are very rich
Sun, sagebrush
curve of the road

The powerlines are worrisome. We need a
non-cancerous energy transmitting system.
patchy and disconnect of habitats due to
road, cleared fields, power lines
It looks really really dry and hot.
looks like hell in the desert--a place to speed
up to get through

road, powerlines
power poles

It makes me think of going to vantage to
crag climb. Plus sun!

You like powerlines???

Something hard to define. It reminds me of
our many trips across the Great Plains, and
the vast landscapes.
Power lines.
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P87

5

P88
P89

3
2

LIKE about Scene 9?
here the power lines and road fit the bleak
landscape.

DISLIKE about Scene 9?
the red metal stake

P90
P91

3
5

P92
P93

4
1

curved road
The curve of the road
Think I have driven through here.... or
somewhere just like it..... think Nevada.
Pretty in a strange way
Desert
Looks like Nevada which can be lovely in the
right season and at the right time of day and
in interesting light.
nothing

P94

5

Desert colors, lonely road.

P95

3

P96
P97

6
3

Once again the nature which is in the pic.
It reminds me of driving to Spokane towards
Grand Coulee to coach a volleyball
tournament
ground cover

P98
P99
P100

4
2
4

P101

1

Power lines and supporting devices.
The second carsonite road edge marker is
awry. SOmeone should fix it. it reminds me
of taxes.
powerlines
would get sick of looking at this for very
open road, looks like going on an adventure long
Not much.
Scene is grey like the road.
The emptiness.
I prefer trees to the desert.
It looks arid and desolate. It makes me want
to turn around and go the other way or
drive through faster (so as to get out of
Nothing.
there)!

P102

4

scrub shrub lands

Survey Responses: Scene 09

Additional Comments on Scene 9

power lines, dryness, exposure, homogeny
the powerlines
If there were no power lines and the road
was gravel it would be great.
Nicer without the ubiquitous power lines.
Makes me wonder where they go and are
they that necessary...
read, dead grass

most likely grazing land

Why are there different styles of poles?
The power lines in this scene seem the
norm, out in the middle of nowhere, you
just drive right past them because you
watching the road.

a lot of these seem to have similar issues for
me, I would like to see a city scape to be
able to compare to unless I'm looking for
the wrong things?
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P103

4

P104

4

P105

4

P106

3

P107
P108

3
6

P109

4

P110
P111
P112

4
3
5

P113

3

P114
P115
P116
P117

2
6
4

Survey Responses: Scene 09

LIKE about Scene 9?
blue skies go on forever, interesting colors
and contrast between plants and hills

DISLIKE about Scene 9?

roadway, power lines
Again a side of the road photo. If your
taking photos of nature you have to be
aware of man made objects. This would
make a good commerial photo.

Nice panorama
The sand dunes in the background, and the
tan color against the blue sky.
The road and the electrical poles.

the desert plants and the brown grass in the
distance
highway is ugly

It's ok for a pictorial entitled "electricity
across our land"

Get over power lines .......

Feeling of remoteness. The only power lines
follow the two-lane road.

Clean and simple landscape, familiar and
signifying a trip
Open space.
the vastness and the colors

Additional Comments on Scene 9

Well, it's a road, and telephone poles aren't
that pretty. They're less imposing than
power lines, though--more classically old
west (from my youth)
Power lines, disturbed landscape.
Again with the power poles.
Too bad the poles can't be disguised
All power/communications lines should be
buried!!!!

any open land is more pleasant to the eye
than human urban congestion. I have driven
these roads for days and they don't bother this is very dry land hardly good for grazing,
me.
no shade or cover
Barren
Beautiful landscape

powerlines are an obvious distraction.
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LIKE about Scene 9?

DISLIKE about Scene 9?

Additional Comments on Scene 9

P118

5

P119

3

P120
P121

3
1

P122

3

desert area, natural. I kind of like the power
lines and the highway here- power lines add
verticality and would be helpful if you were
driving to give you something to focus on.
The highway is well taken care of and
part of me thinks the highway and the
doesn't seem to interrupt the desert too
powerlines shouldnt be there, and it would
much
be better for wildlife if it was all natural
Openness; lack of development; colors; well- Visible power lines altho they are simple
maintained and constructed road.
and not obtrusive.
not a fan of the power lines right along the
subtle hills
road as they interupt the horizon.
nothing
barren landscape-not much contrast
Pretty bland. Probably harsh winter and
Power poles do not dominate, but a bunch
Good looking road.
wind
of wind turbines sure would!

P123

5

The natural beauty of the high desert.

The roadway is the price of accessibility.
To bad the power lines could not have been
kept underground.

P124

3

wide-open space

there's nothing really interesting

P125
P126

2

P127

4

P128
P129

5
3

Survey Responses: Scene 09

The posts and wires in this one are not as
nasty-looking as the big pylons in some of
the other pictures

Looks like some highway in the desert. If I
was driving on this highway, I would get
really sleepy as there is nothing in the
landscape to peek my interest.
cell phone towers road
It's not so much that i dislike it, it's just kind
of ordinary

It's a clear day.
steppe
I like the rust color of the grasses and the
sense of space, and blue sky
See, now there's a decent use of telephone
lines. They make a cute pattern, and they
outline the scenery without dominating it. I
even like how the road curves
unexpectedly, like it's bowing to the
That weird pole in the lower left hand
horizon.
corner.
grasses
Road, power lines
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P130
P131

4
5

P132
P133

6
1

P134

P135

5

P136
P137

2
1

P138

5

P139

6

P140

5

P141
P142
P143

4
1
3

P144
P145

1
4

Survey Responses: Scene 09

LIKE about Scene 9?
Very natural & mostly undisturbed
desert

DISLIKE about Scene 9?

Additional Comments on Scene 9

Could use some color

Looks like home on the plains of Colorado. I
like this desert landscape. I like the
different colors and the big sky.
Powerlines.
the blackness of the road gives a smooth
curve to the picture

electric poles take away from the picture

Feels like a road trip. Post in the foreground Road trips are somewhat boring, even if
makes for an interesting detail.
they imply adventure
telephone poles, flat brown landscape,
highway
blue sky
blue sky
road, power lines, dry/dead folliage
Great outdoors.
I like the curve in the road and the
straightness of the power lines and how
both fade into the horizon. It gives you a
sense of the vastness of the area. There
probably isn't civilization anywhere near
there, yet there is a road and power going
between civilizations.
Road trip! I like the rolling hills with the
possibility of seeing something cool on the
horizon. I like that the electric wires are not
as obvious in this scene as they can be in
others.
Reminds me of a section of the trip from
Denver to Moab and Moab conjures up
good memories for me.
Nothing

not much
Blue sky. Receding telephone poles.

Road, power lines.

If I was driving here, this would be a very
pleasant scene.

The wires and the idea that this landscape
would get boring/repetitive after a few
hours driving time : )
Flat landscape. No mountains or deserts
buttes.
Desolate, brown, barren, poles.
unsure why someone would take the
picture
Flatness of the landscape.

power lines seem out of place
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P146
P147

5
2

P148

4

P149

5

Open space, plains, the weather suggests
warmth. Power lines are smaller here,
which I also like
open landscape. curved road has
personality. rhythm of transformers.

P150
P151

5
5

road pulls you along and other that
immediately adjacent to the road nature
looks pretty unspoiled and has that big sky
effect as it appears to go on and on
blue sky

P152
P153
P154

1
4
1

Again, I welcome blue sky and sunshine.
the blue sky the curve in the road
Nothing.

LIKE about Scene 9?

DISLIKE about Scene 9?

I like the landscape/terrain--it feels warm.

Power lines still present

think I'm not suppose to like the power lines
but they don't bother me..... of course
would be better underground!
road, power lines, dry grasses
The road and powerline structures are
intrusive and prominant. They form a
barrier to the eyes preventing appreciation
of the landscape (which is rather dismal
itself at the moment).
dry land
It is boring.

Stark contrast of land and sky, almost a
straight line. Swooping, wide curve in the
road really pulls the eye into the distance.
Curiosity abounds. Makes me feel like I'm
headed somewhere exciting.

P155
P156

6
2

P157
P158

5
1

Seems like you're going somewhere fun
blue sky

Power lines, but they don't bother me here
as much as the other photos
its flat and wiry

P159
P160
P161

4
3
3

Highway
Remote solitude

Not much to look at
The ugly powerlines

Survey Responses: Scene 09

Additional Comments on Scene 9

these phone/electric wires aren't as
intrusive as some in the previous photos
where there are huge, monster-legged
towers in the scene
Little to no littering
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Rate Scene 9

P162

3

P163
P164
P165

3
5
6

P166

5

P167
P168

6
3

P169
P170
P171
P172
P173

6
4
3
2
5

P174

3

P175

4

P182

Vegitation

DISLIKE about Scene 9?
Not about anything

Sagebrush country - nice! Open and
rugged...
The sky, how far you can see. The brown is
warm here.
Hot, and dry and wide open! A great
contrast to Seattle. I would like to bike it.
The shoulder is in good shape.
Color palette.
like the vegetation. and curve of road
the proportion of sky to ground
This photo reminds me of going home.
Reminds me of cross country trips through
the desert or trips to the mountains. Sense
of "Car Trip!"

Farming should never take place in
sagebrush country - it is way too dry, so any
farming needs to be irrigated.
I could do without the power lines but they
aren't bad.
it's just boring.

Power lines, pole next to road.
road post and power lines not soo nice
it's boring

Nothing to particularly like or dislike.
Nice, but I tend to prefer scenes where the
background is more "lush".
The sweeping openness of the scene is
broken by the power poles; chunking down
something naturally fluid.

6
4

very restful, nice combination of nature and
civilization (road, electrical lines)
Big sky
The highway.

5

I like to wide open spaces and the curve in
the road. The fact that there are no people
or man-made structures except the road
and the telephone poles/wires.

Survey Responses: Scene 09

Additional Comments on Scene 9

One lande road in the middle of nowhere

Great sweep of roadway. I do love driving
curvy roads

P176
P177
P178
P179
P180
P181

LIKE about Scene 9?
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Rate Scene 9

P183
P184
P185
P186
P187

5
4
4
3
2

P188
P189
P190

5
4
2

P191
P192
P193
P194
P195

2
3
5
3
5

LIKE about Scene 9?
The curving road gives it more interest.
Seems like an isolated, quiet place.
Sagebrush. Sunshine.
Not much.
I get the feeling of freedom from looking at
the road winding off into the distance with
nothing surrounding it.
Open space.
Desert is cool looking
You can see quite a long way (where you
are going).

Additional Comments on Scene 9

Lots of pavement, dry arid place.
Road and power infrastructure.
This is a really boring place.

neutral
Power lines and road
The poles and lines and just more highway
to look at. Not much else.

It's too empty.

Good composition, nice curves, vistas.
flat land, wires follow right curve

P196

3

I like that it's open and there's a sense of
large space.

P197
P198
P199
P200
P201
P202

2

the contrast of the dirt and shrubbery.

2
1
3
4

the desert and flatness.

P203
P204

5
4

Survey Responses: Scene 09

DISLIKE about Scene 9?

wilderness
Desert landscape.

?
Too dry & brown. The power lines stick out
like a sore thumb, although there's
something kind of "classic Americana"
about that, like how a broken-down old
rusted out gas station run by someone
without all their teeth is kind of classic if
shot by the right filmmaker.
The road looks like it had been recently repaved, possibly wider than the earlier
version. Why is so much space needed for
the shoulder section in a remote location
Telephone poles don't look out of place in
like this.
this picture.
The black road and the power lines.
everything
brown and powerlines
Phone poles.

It is open and you can see really far, I like
how the powerlines curve with the road
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P205
P206

3
4

P207

3

P208
P209
P210

4
2
4

P211

3

P212

5

Feels open, like the desert landscape.
Long curve of the two-lane road and the
way the power poles continue to trace that
arc, stark desert against blue sky
Feels pretty desolate

P213
P214
P215

5
3
4

Although there is still a large road and
powerlines, they dont' feel like they
dominate the landscape. It feels like a small
road in an expansive, undeveloped scene. It
looks like wildlife could cross this road much
easier than in scene 7, for example. I like
the desert vegetation. Big sky.
The colors of the plants and the earth.
desert landscape

P216
P217

3
3

P218

5

P219
P220
P221

6
4
4

Survey Responses: Scene 09

LIKE about Scene 9?

DISLIKE about Scene 9?

Additional Comments on Scene 9

curve

What's around that graceful curve? High
desert has some mystery about it. The
simple phone poles suggest that
somewhere, civilisation can be found.
Quiet. Out in the middle of the desert.
Endless horizon

Interesting with the curve
the sweeping vista
curving road is more inviting, lends sense of
movement to image. like colors of sage vs
blue
this landscape scene reminds me of a car
trip i took across the southwest
wide open

nothing to really see besides the curving
road the power lines and the dry grass

Very thirsty-making.
No trees, no water. Very dry looking
dry, road
Not much to look at besides those
powerlines.

The powerlines. The road isn't gorgeous but
I don't think it detracts too much.
The crooked roadside markers.
dry looking
too bare - nothing pretty to look at - needs
more color
not a fan of desert scenes, the road
still not a fan of big paved swaths as a focal
point
nothing
really brown
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P222

5

P223

2

P224
P225

5
4

P226

4

P227
P228

5
2

P229

5

P230

5

Survey Responses: Scene 09

LIKE about Scene 9?
road trip!

DISLIKE about Scene 9?

Additional Comments on Scene 9

not much. I like how cable lines are prallel
to the asphalt road.

It's bright and partially sunny, large expanse not a fan of roads, power lines, road
feel, nice subtle color and textures
markers
Lots of open space. Hiking looks pretty
easy.
Power lines and highway.

curve in the road and blue sky

poles of course, but they aren't too bad
here

I marked "like" because this scene doesn't
look like where I live. perhaps one could
stay alert while driving by counting the
poles. at least no billboards

dry and desolate to me, so I guess I don't
mind the "lines" as much.

big open sky and non chewed up looking
land
Reminds me of trips I used to take from so
CA to Laughlin or Las Vegas.
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P1

SURVEY RESPONSES FOR SCENE 10

Rate Scene
10
LIKE about Scene 10?
3
The hill side and trees.

P2

3

farm house, recessional space,
atmospherics, the sky

P3
P4

4
5

The trees. The rural setting.

DISLIKE about Scene 10?
The power lines.
boring foreground road, horrible hatchet job
on the hills, apparent lack of composition in
taking the picture

The road.

Additional Comments on Scene 10

Still like it, despite the change of
persepctive and the addition of the road
and power poles. The asphalt looks to be in
good condition.

it feels like a genearic, side of the road,
forgotten place. [ps:good photoshopping!]

P5
P6
P7
P8
P9

5
6
3

P10
P11

4
3

P12
P13

4

P14

3

P15

3

P16
P17
P18
P19

3
2
2
4

P20

2

Survey Responses: Scene 10

Open space with a farm nestled at the foot
of some hills.
The road seems to invade the senerity.
Beautiful country
sky- clouds, grass, pasture, fences
road, logged areas

It looks very peaceful.
Field is growing up , good for wildlife.
Timber harvested on mountain, hopefully
they will regenerate it.
Cute barn!
Mountain ridge with the cloud clinging to it.
Farmland contrasted with the mountains.
The rural landscape, the large tracts of
relatively undisturbed forest and hills.
open, hillsides are nice. The field looks rich
and green
the fields

same image as above, just farther back

I didnt know power lines were so distracting
The above ground power lines.
Fence needs to be cleaned out and
repaired.
There are bald spots on the hills.

Power lines, tree in the foreground.
Large, tall powerline towers, wires crossing
the view.

The lonely tree and the old barn

Road, power lines, farm houses
The road and hills
road, not big into country scenes
power lines

grasses and hills

powerlines barbed wire fence

same spot as scene 4 just different angle
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Rate Scene
10

LIKE about Scene 10?

P21
P22

4

different perspective from one of the above
photos

P23

4

Already saw this picture without lines, still
nice scene, get rid of lines

P24

2

greenery

P25

3

Nice old barn, pretty color contrasts

cutblocks, asphalt, and transmission lines
Fires on the mountain, looks like trees were
removed on the far mountain to
accomodate power lines

P26
P27
P28
P29

3
3
2
2

Barn has mature trees around it
hills and farm
nice view of the surrounding valley
trees, field

tranmission lines stick out, striaght road etc.
road n dry brush area
Floodplain!
road, powerlines, clearcuts

P30

2

Greenery,mountains, homey farms

P31

4

I loke the barn and hills

P32

1

The farm and green pasture with hills
behind it.

P33

2

SEEN IT BEFORE FROM A DIFFERENT VIEW

P34

4

farmland, barn, mountains

P35

5

P36

4

Survey Responses: Scene 10

DISLIKE about Scene 10?

Additional Comments on Scene 10

Powerlines

Prominent power lines, lack of attractive
planting along side of the road.
Power lines, again, don't bother me
particularly but they do detract from the
image.
The horizontal lines of the highway
markings, rumble strips, and power lines are
distracting to the depth that this scene
otherwise provides.
DEAD VEGITATION
fence line, utility lines, utility box on
roadside

The mist, the trees, the change in elevation,
and the expansiveness of the view
The fence and road
The farm buildings, green mowed field and
contrasting brown textured field, the same The power lines and road you
lone birch tree as scene four.
photoshopped out of scene four.
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Rate Scene
10

P37

4

P38
P39
P40
P41
P42

2
4
3
5
2

the barn, the green fields, the trees
hillside, distant farm, green meadow
Trees and green grass
setting
it's ok

the powerlines, the logged areas, the
blackberries
similar to scene 2, too much highway
looks a little omnious
power lines
nothing really caught my eye

P43
P44
P45

2
4
6

Very open.
trees and mountains

The road and power lines are not attractive.
raod and poerlines

P46

5

P47

5

the clouds & mountains
Seems like a small quaint town is around
the corner.

P48

2

P49
P50

2
4

same as before... the bright green pasture
in the foreground with the cute barn is
appealing, too. i like weathered wood
barns
reminds me of home in upstate NY

4

like it less with the lines- they blend okay
but break up the layered effect created by
the masses of vegetation. also the lines call
same as before and I like the old barn in the attention to disturbance in the landscape distance
i.e. the erosion resulting from clearcut

P51

P52

2

Survey Responses: Scene 10

LIKE about Scene 10?
At least there's something to look at
besides the wires!

not much - a little nostalgia for the
farmhouse

DISLIKE about Scene 10?

Additional Comments on Scene 10

the fence and the road as well as the
electric lines at the top in the cloud section
Nothing to dislike
Got worse with the addition of the power
lines

same as before

the added power lines dont bother me that
much because that area already looked sort
of disturbed. the clearcuts are far more
bothersome, visually

Clear cuts visible, unrestored cultivated land
in the foreground, roads, transmission lines.
Just generally appears to be very poorly
maintained land and seriously disturbed.
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Rate Scene
10

P53

4

I like the green grass.

I odn't like the browns and the road.

P54
P55
P56

5

Again, reminds me of the Oly Peninsula.

Nada mucho.

5

P57

3

P58
P59
P60

4
4
4

LIKE about Scene 10?

I like the farms, or at least the idea that
farming is happening still.
Hills, trees, meadows, variation in colors
and texture of the plants/trees.
barn, mistyh clouds, hills

DISLIKE about Scene 10?

The wires interrupt the pleasing view
towards the mountain. If the road is so
close by, why mess with the landscape by
putting towers off the road?
Powerlines.
powerlines

P61

4

P62

2

P63

4

P64

5

More emphasis on the natural features and
mountains, with old barn in the background.
Less emphasis on the ripped up barbed wire Emphasis on the road. Visibility of the
and dead-looking tree.
power box.
road, clearcut hillsides (erosion
mountains, clouds
aaaaaaaaaaaaaaaaah)
Ah, booo, the cool pastoral scene from
The farm house is a nice touch.
earlier with a road in it now.
The power lines in the foreground are not
The view, the barn, and the open pasture
that bad, but the ones in the background
land. The rural character of the site.
detract from the vista.

4

Hills and green in distance pretty. Looks like
a typical roadside WA/OR view.
Crappy fence and power lines

P65

P66

I can see the scar across the land from the
powerlines.

4

Farmland feels very comfortable to me.

P67

4

P68

4

The pasture land here speak to a simpler life
and the hillside (at least to the right)
The un-mitigated forested land at top left
suggests connectivity with nature.
and top center are most troubling.
That tree in the forground still looks
Variety of vegetation.
scrawny and lonely.

Survey Responses: Scene 10

Additional Comments on Scene 10

I recognise the scene from the earlier
photo. I hope the blackberries don't take
over the fields.

This scene appears to be an un-cropped
version of an earlier photo.
The power lines are not so bed at that
distance from the road.
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P69

P70

Rate Scene
10

3

4

P71

P72

3

P73

6

P74

4

P75

2

P76

4

P77
P78
P79

3
3
3

P80
P81

5
4

Survey Responses: Scene 10

LIKE about Scene 10?

DISLIKE about Scene 10?

farm in the background...green pasture.

funky fence and blackberries in foreground.
Power lines running at base of hill.

Trees and fog, minimally developed.

The powerlines detract from the landscape
and break up the perspective. Also not a fan
of the litter on the side of the road. I just
now saw the ski lift, but it isn't as bad from
this perspective.

clouds, barn, colors
The pastorial feel. The idea that there are
still wild things to be discovered along the
edges of habitation.
Barn! Alfalfa field! Varied canopy
surrounding wide easement around power
lines. Same as above. Good rumble strips
at road centerline.

Beautiful farm, trees, hills.

Additional Comments on Scene 10

noticing that power lines and road and clear
cuts sorta meld together. In some sense
they don't have a cumulative effect.

Slightly different angle of earlier photo.

Stupid blackberries. And fix that fence!

Neat different view of same location from
above.

Powerlines too close to farm. Fear electricmagnetic cancer causing problems.

hillslopes have some native vegetation on mosaic of disturbed & disconnected
them, some fencerows/creek sides in valley habitats due to road/agriculture/power
bottom have wild-ish vegetation
lines
The multitude of wires and the fence at
Some tree cover and the quaint barn
front that is in disrepair. The bald tops of
structures.
the hills.
very pretty place
the area is very green
Hills, green, farm
contrasting colors, especially the green
ground cover

too bad about the fencing and power lines
human impact, powerlines/logging
nothing

238

Survey
Participant

Rate Scene
10

P82
P83

5
4

P84
P85

2
5

LIKE about Scene 10?

DISLIKE about Scene 10?

Boring...Same as scene 4 but with power
lines.

The road. For cripes sake, take ten steps
forward and get the road out of the photo.
the yellow markings on the road.
road
Powerlines.
The road spoils it.

P86
P87
P88
P89
P90
P91

3
3
4
3
2
6

The mountains, the old farm.
the hills in the background
barn, scenery
the hills and bright green field
Same as before
Same picture different angle still like

P92

4

Still lovely landscape. Same fence issues.

power lines are present, but back from
road.

P93

3

green hillside

road dead grass

P94

4

The farm land adds character to the scene.

P95

2

P96
P97

6
4

Same as the first time I saw this pic.
The green grass contrasts nicely with the
yellow of the road striping.
farmhouse, trees

P98

5

P99
P100

4

Survey Responses: Scene 10

Additional Comments on Scene 10

this would be much better as a close up on
the hillside

The addition of the towers and lines in the
background is noticable but not horrible,
though it looks like the land at the base of
the towers above the farmhouse was really
disturbed in order to install the structures.
In addition to what I already said, the power
lines and supporting structures.
I hate rumble strips. They startle me when
they wake me up.
powerlines

farm buildings with character! hills, trees,
cool old fence
utility box
Same scene again. Better than the previous
site. The power lines are concealed by the
vegetation.
Ratty fence.
The hills and the fog.
Nothing, it's a fine photo.

dont really care about powerlines here. they
are far enough away, surrounded by trees,
and moving in a logical, fluid direction
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Rate Scene
10

P101
P102
P103

4
4
3

P104
P105
P106
P107
P108

5
4
2
3
6

P109
P110
P111

LIKE about Scene 10?

DISLIKE about Scene 10?

The view of this same scene above is more
claiming to me than above because I can
see the rest of the area. There is a clear
path to and from this area!
mountains
old barn in foreground

The barn looks a little bit creepy.
farmland
power lines, roadway
Again a side of the road photo. more man
A better view. Farm building would make a made objects in fore ground and back
good subject. it caught my eye immediatly. ground.
The hills and their green colors.
The roadway.

trying something different

Again, electric lines and towers added
the variety of plans

the highway and the fence

3
3
4

Feeling of relatively undeveloped rural area.
The old barn.
Same as last one in this area
Open space.

Big power lines going through the valley,
clearcut areas on the hills.
powerlines, more road in the picture
Power lines and disturbed landscape.

P112

3

The appearance of the farm tucked against
the hills
The power lines

P113

3

P114
P115
P116

3

this would be a nice setting for that
farm/ranch, plenty of land for cultivation,
nice old barn and decent access road

P117

4

pastoral landscape w/veg along the creek
(or field border).

P118

3

rolling hillls

Survey Responses: Scene 10

Additional Comments on Scene 10

Same as scene 4, different camera angle.
I'm sorry, no way to make those power lines
unobtrusive
Same scene (different angle) as Scene #4;
same comments.

clear cut old forest and yes more power
lines with a channel cut out of the hills for
them
Too many layers of power lines.
the whole scenery looks manufactured.
rusty fence, highway, mowed lawns, even
the hills look like they've been disturbed.
can't imagine living that close to powerlines
and a highway.

240

Survey
Participant

Rate Scene
10

LIKE about Scene 10?

DISLIKE about Scene 10?
Visible power lines; the road takes away
from the rural scene altho it is a rural road
engineered for safety and doesn't appear
very wide, which I appreciate out there.

3

Colors; fog on the ridge; open nature;
development on flats, not on mountain;
fence isn't obtrusive, blends in.

P120
P121

3
6

Powerlines blend in in the distance and the
natural veg left among the cultivated valley. clearcuts and overhead transmission lines
pastpral scenery
nothing

P122
P123

4
4

P124

3

P119

Same comment as scene 4
Beautiful country.
It looks nicer at this distance than scene 4
did

See scene 4
A shame about the power lines.

Looks a lot like scene 4. Same comments
apply. Power lines visible but not
overwhelming
I'm picking up a theme here.

The same things as scene 4 plus the pylons

P125
P126

5

The diversity in plant life, colors and
textures. Looks like a farming landscape
(with the barn on the left side).

P127
P128
P129

3
2
3

the golden grass and the green field, the
clump of dark green trees in the middle of
the hill
The mountains, the barn on the left
Meadow, hills, trees

Nothing. I only ranked it a 5 because this
picture doesn't make me fall in love with
the landscape (i think it's a fine picture and i
like what I'm looking at but I don't have as
strong of a reaction to it as say picture #1)
electric lines
bald spots on the mountain, and the post
with orange sticker in the fore ground, the
road and power poles
The road is really ugly
Road, power lines

P130
P131

3
4

Rustic, open

The powerlines running right thru the land

P132
P133
P134

5
2
4

P135

4

Survey Responses: Scene 10

Additional Comments on Scene 10

The shades of green. This is a familiar
landscape.
the barn and the green area
Mysterious, looks like a town where an
adventure could be had.

wiring
Blurriness.
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Rate Scene
10

P136
P137
P138

4
3
5

LIKE about Scene 10?

DISLIKE about Scene 10?

interesting sky, green vegetated hills

electrical or telephone lines in sky, highway

Rural.

Road. Clear cuts.

P139

6

P140

5

P141
P142
P143

3
2

It may be a stretch, but I do hope the power
I still love farms in fertile valleys. I like how lines and road runoff don't negatively affect
the power lines cut alongside the hill in the any of the crops that may be farmed (if they
background.
are crops for consumption)
Still dislike the electric box but it's not quite
as noticeable in this scene as the last. Still
dislike the clear-cut/disease looking areas
I like the little farm tucked in behind the
on the hills. The electric wires kinda suck
trees, the nice rolling fields, and the treebut they're not as obvious as some other
covered hills in back with a hint of spring.
scenes
Now it has a road. I'd rather just look at
Same things as I wrote in the earlier scene. land than land and a road.
The green and the mountains
Boring, uninspiring.

P144
P145

5
2

the green-ness of the grass /tress in
contrast with a bit of fog
clouds on the mountain

P146
P147

4
3

I like the barn.

P148

4

P149

5

P150
P151

4
4

See #4
the farm house makes the clear cutting less
bothersome.
very pretty country, always like old
structures even as remanants to past
mountains

Survey Responses: Scene 10

the visual clutter of the barbed wire fencing
Road and area near it.

Additional Comments on Scene 10

Power lines minor.

I feel like I don't understand the land--I
mean, I can't say I understand the land in
the other pictures, but I feel like there must
be a reason it looks the way it does and I'm
not sure what it is--how much of the land is
cultivated and how much is just allowed to
grow that way.

All you can focus on is the power lines.
Road is too prominent. Power lines are now
noticeable
clear cutting.
a bit too many power lines zig zagging
around the picture
road, power lines in background
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P152
P153
P154

P155
P156

Rate Scene
10

2
4
6

4
2

P157

5

P158
P159
P160
P161
P162

3
3
3
2
4

P163
P164
P165

3
4
1

P166

5

P167
P168
P169

4
3
6

P170

5

Survey Responses: Scene 10

LIKE about Scene 10?

The scene has its natural beauty and is
interesting in how it shows different land
patches of use and vegetation.
the purple in the mtns
It is pastoral

DISLIKE about Scene 10?
The fencelines and powerlines chop up the
scene into smaller disjointed pieces. It is
hard to appreciate the beauty looking
through this filter of human wires and
structures.
that dead tree
.Boring road.

Additional Comments on Scene 10

Same spot as scene 4 no? I think the barn
adds interest, so does the contrast between
green grass and brown scrub. Doesn't make
me so uneasy. Less clearcutting evident,
and the sun starting to break in the distance Still feels kind of blah to me. I think I just
is nice.
don't care for the light here.

Hilly but not too steep like the first picture,
seems like a place I'd want to live
power lines

I like farm houses

It's ok not the best
Nice hillside

ugly wires, same dumb electrical box

as ugly as the wires are, I know they are
required for communication and contact,
not to mention business

This looks familiar
The power lines
Haze, power lines
Don't like road pictured in same picture that
was previously shown.

there's that ugly tree again
I love the small farm and it's fields nestled in I really object to the whole thing being cut
the valley.
up by highways and power lines.
The power lines, the clouds - they seem to
The hills.
close everything in
the old farm house and barn
power lines
Similar to the other scene.
Not too much, the power lines aren't so
Beautiful greens, clouds.
obtrusive here.
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Rate Scene
10

P171
P172
P173

4
2
5

LIKE about Scene 10?
nice green field and gentle hills.
the green grass

DISLIKE about Scene 10?
power lines
boring

3
5

Looks like a tilting power line--or maybe
that's just a tree--line doesn't seem to go
anywhere? Seems casual. Wondering
Nice that they have a warning that you are where the water comes form to irrigate that
crossing the yellow line on a two-lane road. field and why the fence is so neglected.
Closer to what I like!

P176
P177
P178
P179
P180

4

More hopeful than the earlier version -- less
hopeless, despite Man's bigger footprint -road, farmstead and power lines.
Man's bigger footprint.

P181

1

P182
P183
P184

3
4
3

P185
P186

2
3

P187

3

P188

4

P189

5

Looks inviting. Hills, trees, natural growth
and farmland.

P190

5

Rolling hills, green, trees

P174
P175

4

Survey Responses: Scene 10

Additional Comments on Scene 10

trees, bright green grass
Reminds me of Ireland. The Cork road.
the "wake up" ridges near the centerline of
the road
Mountains, trees, sky, the farm house in the
distance.

much of the scene is in dull colors
Not much.

The contrasting colors of vegetation.

Too much road in picture.

at least the power lines are a bit more
clearcuts!
obscure
It appears the some areas of the mountains
have been clear cut

Blurry, washed out
Powerlines! Road infrastructure.

Looks like a lovely farming valley.
This seems similar to another scene, but I
like the inclusion of the farm. I can see
power lines there but they don't seem to be
visually prominent.
Still just seems like a place you'd pass by.

The center of the photo- the breaking down
fence area.
Dead stuff right on the side of the road,
power-lines

Isn't this nearly the same shot as scene 4?

This scene doesn't elicit any strong
reactions.
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Survey
Participant

Rate Scene
10

P191
P192
P193
P194
P195

4
5
3
2

P196

3

LIKE about Scene 10?
The hills and green trees are nice.

DISLIKE about Scene 10?
The power lines are still obtrusive and it all
looks lonely to me.
The road

It looks peaceful because it's sparsely
populated and the fog is nice.

It looks like an impoverished area because
of the dry vegetation and the power lines.
Tje area looks unappealing, especially with
all the power wires and the paved road in
front.

P197
P198
P199
P200
P201
P202
P203
P204
P205
P206
P207

2

n/a

4
2
4
4
4
2
3
3
5

the green pasture, the hills, the trees.
hills, some green
mountains
Cloud-covered hill, rural scenery.

P208
P209
P210

4
4
3

P211

5

P212

5

P213

4

As in Scene 4, q.v.
Dry looking.
Road, dry
I do notice the powerlines but they're not
terrrrible.
I know the road is just two lanes but it takes
Feels peaceful. Houses are in the distance. up a disproportionate amount of the visual
There is little fencing.
space in the photo.
This is just a zoomed-out image of scene 4. Same as scene 4, except with more road,
The barn is nice.
which I don't like so much.

Survey Responses: Scene 10

Additional Comments on Scene 10

contrasts, colors, landscape in general
The appearance of the farm off to the right
certainly enhances the view, as does the
green field.
Clouds,trees.
Green
Colors, mountains, I like that barn to the
left.

It looks like this should be a farming area
because of the barn to the left of the scene,
but it doesn't really look like anything's
growing there or farm animals being raised.

The wires.
everything else
power lines but less noticeable
Phone lines.
barbed wire fence is in tangles...

not interestinig
roadway and powerlines
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Survey
Participant
P214
P215

Rate Scene
10

4

LIKE about Scene 10?
old barn and fence, great contrast in green
grass and yellow grass.
green pasture, barn

road.
looks like spot logging on the hills

Additional Comments on Scene 10
looks familiar

different colors - good contrasts. the bare
tree is set back and off to the side so not as
offensive as in previous picture
the farm house, the natural land
the fence, the road, the powerlines
everything but the road
road
barn
not much going on
scenic, rural

P216
P217
P218
P219
P220
P221

5
3
3
3
5
4

P222

3

rushness of landcape. smooth rolling hills.

P223
P224
P225

3
4
2

nice color and textures, farmland
Lots of variety.

P226

1

P227
P228
P229

2
2
4

P230

5

Survey Responses: Scene 10

DISLIKE about Scene 10?

I think lines should't cross the middle of the
flat ground. either near the road or along
the foothills.
road seems to be the predominant feature,
power lines, clearcut hillsides
Barb wire, highway, and power lines.

nothing except you don't see the poles very
much
boring and ugly landscape
the bigger lines surely do gouge across the
some of the bigger lines are more off the
scene but the overhead ones are in most
road
passersby eyesight

The road is still one lane each direction. It
seems to be spring.

same scene as before from slightly different
angle
please don't pass along these 10:00pm
typings to any English majors

clearcut scars
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SURVEY RESPONSES FOR SCENE 11

Survey
Participant

Rate Scene
11

P1

3

The trees.

The power lines.

P2

2

see above on original scene

see above on original scene plus the inauthenticity of the poles and their height

P3
P4
P5
P6

4
4
3

The trees.

The flat ground in the foreground.

P7
P8
P9
P10
P11

3

?

Powerlines seem to divide the trees from
the meadow.

3
5
4

pasture, trees, sky
Smaller poles are less of a distraction
The variety of trees.

P12

5

Nice photo

P13

5

P14

3

Survey Responses: Scene 11

LIKE about Scene 11?

I am intrigued by the woodland and birch?
trees and oaks that seem a little mossy.
They're beautiful. Also love the hills behind.
Single transmission line pole seems to have
less of an impact on the eye.
The trees. The power lines aren't as
intrusive and ugly as in the first picture of
this scene.

DISLIKE about Scene 11?

powerlines
Power lines
The above ground telephone poles.
Quiet setting, seems like some kind of
wildlife would be out.

Additional Comments on Scene 11
These lines weren't as bad as the other ones
in the similar picture.

not terrible, but I prefer the older power
pole designs, they remind me of years gone
by.

unhealthy forest edge

Pole structure color too bright. A different
wood type would blend in better with the
scene.

But it still has power lines in it.
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Survey
Participant

Rate Scene
11

LIKE about Scene 11?

DISLIKE about Scene 11?

Lots of tall trees even though there's a
powerline. The powerline isn't huge and it's
a wooden structure, so not as much of an
eyesore. The corridor is well-maintained - I
don't see lots of weeds. It looks like open
space is a normal part of the landscape. The It has a powerline in it, so it's not as scenic,
right-of-way isn't carved through a mature but for the reasons listed above, it's not bad I think these power poles are just as visually
forest or something like that.
for a scene with a powerline in it.
appealing (or not so) as those in scene 5.
Isn't this scene #5?
nothing
power lines and not much else
power cords
I like the bright green cluster of trees.
power lines
trees
powerlines

P15
P16
P17
P18
P19
P20

5
1
2
2
3
3

P21
P22
P23

2
1

Nothing

Lines

P24
P25
P26
P27
P28
P29

2
2
2

trees in background
Trees
same as scene 5

transmission lines
ugly power lines
same as scene 5

2
3

SEE #5
powerlines

same as before not much to like about it

P30

3

SEE #5
field, trees
Lightweight power structures, mix
deciduous and conifers. Conifers draw the
eye away from the structures to the
background.

P31

3

The trees are noce

P32
P33
P34

2
3
3

The variation in the trees and vegetation.
SEEN IT BEFORE WITH DIFFERNT WIRES
trees

Survey Responses: Scene 11

Additional Comments on Scene 11

wish the lines were less obvious
Not much to look at here and the focus is
the power lines.
Power lines in the foreground, and the grass
looks dead.
BORING
brown grass, utility poles

At least these transmission lines (or rather
the wooden poles) tend to blend in a bit
better than the other ones which are real
eyesores.

Prefer these structures to those in Scene 5,
again because of visual weight, but wish the
lines were less obvious.
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Survey
Participant

Rate Scene
11

P35

4

P36
P37

4
3

P38

3

P39
P40
P41
P42

3
3
1
3

the trees and the field
hay, contrast of dormant trees to evergreen
trees
Field is cut
nope
do you know your repeating yourself??

P43

2

This scene is slightly better than the other
one like it, due to the change of power lines.
They look more like trees here. Looks like
somewhere open I could explore.
Power lines.

P44
P45

3
6

P46

6

P47

3

I like how the electric poles blend with the
trees
I just don't like that dead grass
Same scene as scene 5. Maybe greener but
that is it

P48

4

The smaller power line structure is better.

P49
P50

4
4

P51

5

Survey Responses: Scene 11

LIKE about Scene 11?
The trees
See my comments about scene five, and
these power lines are a little less obtrusive
in the landscape.

trees

DISLIKE about Scene 11?

Additional Comments on Scene 11

The power lines

The power lines, again.

the powerlines

these are nicer-looking powerlines than in
the previous one you showed of this scene,
however

similar to scene 5
overhead wires
power lines are freaking ugly

power lines and landscaping in foreground

also a duplicate picture

same as before -- and the parts of the
towers i did not like before are gone! this
feels much less imposing/out of place
nicer power lines, blend much more
elegantly with the trees

wires
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Survey
Participant

Rate Scene
11

LIKE about Scene 11?

2
3
4

P57

3

P58
P59

4
3

P60

2

P61

3

Nice outdoor scene, wide vista, trees.

P62
P63

4
4

Pretty colors
same as scene 5

P64
P65

3
2

Survey Responses: Scene 11

Additional Comments on Scene 11

These transmission lines do not appear to
offer the same perching opportunities for
wildlife but are smaller than those earlier
and mimic the look of trees; functionally
though, they appear to have less natural
value in their design. In general I do not like
The clearing creates a pathway (corridor) for to see transmission lines and a cut path in
natural areas. Appears that a forested area
wildlife. There is still nice foliage in the
background with little other infrastructure has been converted to grasses to maintain
visible.
the lines.
The same as scene 5.
The same as scene 5.
No more Sleestacks!
Kinda boring scenery.

P52
P53
P54
P55
P56

3

DISLIKE about Scene 11?

same as the last one. the poles are
interesting to look at

same again, wasted sapce, but lots of
opportunity for other activities

Trees, Meadow, hills.

Power lines/ poles.

The power poles seem less intrusive than
the other ones in the similar photo though.
I feel like you're trying to make a point
about powerlines.

Ugly power lines. But they're less ugly than
in the previous version of this picture.
again looks more like a roadside than a
place to picnic
same as scene 5

The power poles are much better in this
landscape. They look like trees themselves
and don't take up that much room and they It's unfortunate that power lines still have
blend in with the landscape much better.
to run through the vista.
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Survey
Participant

Rate Scene
11

LIKE about Scene 11?

DISLIKE about Scene 11?

Additional Comments on Scene 11

Openness, relaxing. The powerlines here are
more natural and seem to fit the landscape
better than the steel ones.
The lines continue to disrupt the view.

P66

4

P67

4

P68

4

I like this idea of the powerlines better than
the ones in scene 5.
A similar image with different utility line
structures was reviewed earlier, in
The mowed pasture land seems out of place comparison, here the structures are poles
The mesic ecosystem vegetation here is
in the ecological context, and the utility
and seem less intrusive than the earlier bimost appealing.
corridor seems troubling.
pod structures.
The power lines and towers do not blend
with the scene, but it is better that the
There is nice variety of trees, deciduous and double ones in the previous picture of this
scene.
evergreen and in various colors of green.

4

Same comments as before....although if I
had to choose I would pick this style of
power line as it has a wood base/post.

P69

power lines.

P70

4

trees, minimal development

powerlines.

P71

3

sky, fields, trees and colors

powerlines.

P72

3

P73
P74

6

P75

3

P76

3

looks like good habitat for the most part
Power lines are slightly less aggressive
looking than they were in Scene 5.

P77

2

the unmowed parts (same as before)

Survey Responses: Scene 11

power poles

Much better than the bulkier powerlines
from earlier. I like that they are less
intrusive and more streamlined. There is
also a smaller footprint.
less distracting powerlines than previous
image
These power poles are less invasive than
the others from the earlier photo, but they
are still the first thing you see.

Same as above. Those power lines look a
little cleaner and more like a tree - is good!
Trees, meadow, feeling of space.
Powerlines
power lines
Bare earth and power lines.
the un mowed parts, and changing the
power lines didn't help
251

Survey
Participant

Rate Scene
11

P78
P79
P80
P81
P82
P83

3
3
3
1
3
4

P84
P85
P86

2
3
2

P87
P88
P89

2
2
1

P90
P91

4
5

LIKE about Scene 11?
field, woods
still don't like it much at all

DISLIKE about Scene 11?
dosnt seem useable
powerlines
still don't like the power lines

Same as scene 5 but with DIFFERENT
powerlines

Single pole is cleaner
The harvest scene.
Power lines, gray sky.
the smaller power lines are better than the
first picture
the dry grass
same as before?
same as before... this time less power lines
in the way
again the power lines get in the way
Nicer less mass to electrical towers

P92
P93
P94
P95

5
2
5
2

P96
P97

1
2

P98
P99

4

P100
P101

5
3

I prefer these poles to the earlier scene.
Less of the ground is taken up with one pole
versus two. A lot less bulky looking and less
obstruction of the trees.
Still with the poles. Let's bury these too.
didn't we already rate this?
power poles, dead grass
Again the wood pole is key.
Same as last time.
Power lines and poles.
Not enough color - the time of year that
Not much.
makes one contemplate suicide.
green trees
electric poles
power lines don't make a defined space
variety of trees, hills, open/ not exposed,
underneath for walking
I still like the vegetation contrast
Power lines.
It is very similar to Scene 5, but with less
obtrusive power lines. I like the clouds and
trees.
Pretty scenery
Ugly electric wires

P102

4

mixed tree species

Survey Responses: Scene 11

Additional Comments on Scene 11

Looks an aweful lot like scene 5 to me.

foreground dominated by the power lines
252

Survey
Participant

Rate Scene
11

P103

3

P104
P105
P106
P107
P108

4
2
2
3
6

P109

3

P110
P111

3
4

Same as other photo--open
Open space.

P112

2

Everything but the power poles

P113
P114
P115

3

P116
P117

5
5

LIKE about Scene 11?
trees
Again this photo is framed well. Back
ground balanced.
Same as above.
the trees

DISLIKE about Scene 11?
power lines, boring
This photo again is static even with the
changes to the power lines.
Same as above.
See below
the utility poles and lines

Powerlines
Power lines.
Can you paint those things with
camouflage?

Electric toweres and lines added

These power lines are not as obtrusive as
the ones in Scene 5
The type of line is different--less ominous
and imposing than the ones in the first
image

Same scene as #5, different power
stantions; both are a visual blight.

The poer lines are more minimal than the
similar picture.
less obtrusive powerlines

lack of shrubbery below powerlines
cloudy sky, the cleared area from the power
lines, the power lines themselves are
intrusive but not as much as the cleared
area
Power lines more obtrusive in the way they
are positioned on the poles, make them
more of a presence in the scene.

P118

3

trees, hills in background

P119

2

P120
P121

4
2

Colors; mix of trees; clouds
solo wood utility poles fit better and are set
back in the trees, so they blend along the
horizon
Still transmission lines remain
trees
telephone wires

P122

4

Ref. Scene 5

Survey Responses: Scene 11

Additional Comments on Scene 11

Ref. scene 5

although i'm not a fan of the power lines, I
do like that they are minimal structuresbasically just the poles
My kite might get caught more often on
these wires.

Power poles fit in much better than in scene
5

253

Survey
Participant

Rate Scene
11

P123

4

P124

4

LIKE about Scene 11?

Natural beauti still quite visible.
trees and hills. The poss are less ugly than
pylons

P125
P126

3
5

The diversity in plant life and and views.
slightly prettier lines

P127

5

I really love this spot

P128
P129

5
3

P130
P131

4
3

P132
P133

5
1

The filed, the trees
trees
Clear & tidy looking, the poles fit in pretty
well w/ the surroundings
trees
The shades of green and open sky. These
powerlines are more discreet than in the
same picture above.

P134
P135
P136
P137
P138

4

DISLIKE about Scene 11?

Additional Comments on Scene 11

power lines less intrusive than the towers in
scene 5, but still to overwhelming.
posts and wires
I feel like without the power lines this space
could be used more efficiently. Like to grow
hay or vegetables or for pasture. But the
power lines reduces the space available and
then leads to questions of exposure to
electrical particles (etc).

These poles are much better. I still don't
like them, but they are less intrusive
I'm not a huge fan of the telephone poles,
but they're WAY better than last time
power lines

potential creek on the other side of the tree
line
wiring
Good contrast
Too bright
Isn't this the same as Scene 5?

5

Survey Responses: Scene 11

Rural.

Power lines.

Much better than the big honking set up in
Scene 5.
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Survey
Participant

Rate Scene
11

P139

6

LIKE about Scene 11?

Same comments above - 2 posts vs. 1
doesn't really affect my opinion.

P140

5

P141
P142
P143

3
4

I like that it's much easier to ignore the
power-lines in this scene compared to the
last one! Still like the trees, field, and hills.
Nice landscape. Nature oriented. Lower
visability telephone lines are nicer than
previous similar scene.
I think I've seen this one before.

P144
P145

2
1

not much
Sky

P146

2

P147

2

P148

2

P149

4

P150
P151

3
4

P152
P153
P154

1
3
1

Survey Responses: Scene 11

DISLIKE about Scene 11?
The swath of land cut for the power lines
should be appropriately wide for the power
lines whether they are big wide towers or
little ones like these.

Additional Comments on Scene 11

I don't like the power-lines (thought it's a
VAST improvement over the last scene).

Power lines still detract from picture.

drabness; power lines seem out of place
Seems lifeless. Electrical wires.
Looks like it hasn't been getting enough
water.
Really hard to see the natural beauty of the
landscape with power lines drawing all of
your attention.

Trees, field look relaxing. Power lines
smaller than in #5 above, which is a little bit
of an improvement.
Power lines are still front and center
i like these transformers better than the
previous.
not much, same boring shot as last time,
but power lines seem different

power lines and the fact that image has no
focal point

The natural scene in the background.
not much
Not much.

The landscape has been damaged by the
clearing of the site for the power lines, and
the powerline structures themselves are
obviously situated detracting from the
beauty of the area.
not much
It is a boring scene.

would be so interesting to explore different
types of transformer aesthetics based on
site context
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Survey
Participant

Rate Scene
11

P155
P156
P157

2
2
4

P158

5

P159
P160

3
3

P161
P162

2
4

P163
P164

3
4

P165
P166

6

P167

3

LIKE about Scene 11?

DISLIKE about Scene 11?

Light is maybe a little better this time.

Not much. It's pretty boring. Grey.

trees, openess

power lines
wood is great, but it is required to be
replaced more often than metal, its better
looking but not sure if it would be strong
enough if that's a heavy storm area. I think
people would rather deal with ugly than
being cut off from the world

better than the big ugly mental things
these poles and wires don't seem to be as inyour-face as the ones seen in this previous
picture

Nothing
Grass
Utility poles are higher than previous
picture

open
Didn't we see this one before?

Seen before?
What with the power lines?? Are you
promoting PG&E
No center

nothing smaller power lines, tho is better
The power lines and the clouds give it a
closed in feeling
while the power lines are less bulky than
the ones in scene 5, it's really not different
enough to change how I feel about it.

P168
P169

3

P170

5

The trees are lovely.

P171
P172
P173

4
3
4

looks peacefull with the meadow and trees. power lines
this is the same as scene 3

Already did this one,

Survey Responses: Scene 11

Additional Comments on Scene 11

Still don't like the power lines, but they flow
better with the nature here.
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Survey
Participant

Rate Scene
11

P174
P175

4
4

P176
P177
P178

3

LIKE about Scene 11?
Nice distance view, working field, power
lines are certainly there but attempt to
blend with trees.

DISLIKE about Scene 11?

Additional Comments on Scene 11

Still pretty grim, but the power poles have a
smaller impact in this one.

washed out color of grass in foreground; the
power lines are at the same level as the
tops of the trees, distracting from the
natural aspects of the scene
There isn't much going on.

P179
P180

4
2

trees, nature scene
Not much.

P181

1

pretty clouds

P182
P183

3
2

all that flat, grassy space for the power lines Can you imagine keeping that mowed?
Odd looking configuration of the cables on
the poles.

P184
P185

4
1

Attractive in a barren wintry kind of way.

Power lines.

P186

3

The big leaf maple and cottonwood trees.

Powerlines are an eyesore, but they could
be worse. Clearcut.

P187

3

This also looks like a previous scene, but the
power lines are less intrusive, visually. The I still don't want to hang out under power
single poles seem less out-of-place.
lines. Electromagnetic radiation, you know.

P188

5

These telephone poles are less obtrusive
than the telephone poles in Scene 5.

P189

5

P190

2

Survey Responses: Scene 11

Similar to previous photo, but I like these
powerlines better. They are less intrusive.
Trees, power lines are less obtrusive than
Scene 5

See comments for #5.

It looks like the powerlines are more likely
to fall down if there was a storm.
Power line, dead grass
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Survey
Participant
P191
P192
P193
P194
P195

Rate Scene
11
2
3
4
2

LIKE about Scene 11?
The trees are OK.

DISLIKE about Scene 11?
The power lines are still there, but the poles
take up less space.

P196

4

There are trees and it looks like a nice
pathway (?) to walk though, like if this were
in a greenbelt in your neighborhood.
Everything is brown & dry.

P197
P198
P199
P200
P201
P202
P203
P204
P205
P206

2

n/a

n/a

2
1
2
3
4
2
3

The trees.
nothing
mountains in the backgroun
Line of trees with hills in background.

The power poles and wires.
everything
brown and power lines
Power lines.
too much grass

P207

3

P208
P209
P210

1
4
3

P211

3

P212

4

Survey Responses: Scene 11

trees
I think it's cool, the way photos can be
doctored. Otherwise, see my Scene 5
comments.
Trees and sky.
Trees
Trees, mountains, grass etc. I'd have to say I
like the design of these powerline poles
more than the first one.
Staggered connection of power lines to
poles. The dark reddish brown color of the
poles that blends and pops against the
background.

Additional Comments on Scene 11

The feeling I get from this scene is
indifference.

not interesting
not much to look at besides power line and
clear cut
these seem less intrusive than the 1st set

Power lines. Dry.
Electric wires, cloudy

Still not the most interesting view.

From this angle, power lines appear to skirt
treeline.
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Survey
Participant

Rate Scene
11

LIKE about Scene 11?

DISLIKE about Scene 11?

P213
P214
P215

2
2
5

This is the same as scene 5 with different
powerlines.I like these power lines much
more - they are much more discreet and
more visually appealing.
pale greens
trees

P216
P217

3
2

the natural features

P218

2

trees

P219

2

hmm... not much, there's not a lot going on see above

P220
P221

4
5

didn't i do this one? hint of foothills, trees

P222
P223

2
2

not much.
colors and textures of trees and field

P224
P225
P226

3
1
1

Should be easy to hike along power lines.

P227
P228

2
3

not much

P229

5

P230

2

Survey Responses: Scene 11

Nothing

the poles and lines are more delicate, less
obtrusive.

Additional Comments on Scene 11

It's still a big mowed right-of-way under
powerlines. Not that exciting. I like it better
than scene 5, but on a 6-point scale, not
different enough for a different rating.
pretty boring and power lines
power lines
no color or life to the picture. My eyes are
drawn to the wires - not good
the telephone wires
differently shaped utility poles don't make
this one any better for me...

telephone lines
too close! and unfamiliar shapes of towers
bothers me even more.
power lines
Power lines. Brush looks too thick to hike
in.
boring and features the poles
not a whole lot either. do I assume the lines
are among farmed areas with multiple use
so to speak

These power lines are not right. They are in
the middle of a field.
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Survey
Participant
P1

P2

SURVEY RESPONSES FOR SCENE 12

Rate Scene
12
LIKE about Scene 12?
2
The flatness.
gigantic scale and humanoid forms, abrupt
contrast of land against sky, mysterious
fence

P3

1

P4
P5
P6
P7
P8
P9
P10
P11

5
2

P12

P13
P14

The wide open space. The road stretching
into the distance.

DISLIKE about Scene 12?
Additional Comments on Scene 12
The power lines.
That is a crazy amount of power lines.
fairly ugly road, eye is pulled in all different
directions with the lines, the road, the fence
posts.
I have always disliked the happy face poles.
The scrub brush.

2

?

Powerlines and road.

3
3

tumbleweed,
Low profile lines
The wide open spaces.

4

Very open space ground wise.

powerlines, road
Power lines
The above ground power lines.
The land looks wasted.Also too many
powerlines.

I love the scrub shrub and looks like an old
corral to the left, very neat!
Sagebrush is cool I guess.

Holy cow that's a lot of transmission lines. I
think I can hear the sizzling from here! Why
can't they consolidate??
Ugh. Too many power lines everywhere!

2
1

P15
P16
P17
P18

2
3
4
1

P19
P20

5
1

Survey Responses: Scene 12

This was a pretty nice, large block of
sage/rabbitbrush habitat, as far as I can tell,
and it's been completely overridden by
many sets of high-voltage powerlines,
probably rendering it unusable for many
The shrubland habitat.
species of wildlife.
Desert plants, open sky
road, fence, power line
The road and lanscape
power lines
power cords
There is nothing that I dislike from an
I like the robot powerlines, the texture and aesthetic point, but I would like to be
the old brown fence.
around the robot power lines.
grasses/brush
powerlines
looks similar to scene 6
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Rate Scene
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LIKE about Scene 12?

3
1

Nothing

P24

1

shrubbe-steppe

P25
P26
P27
P28
P29

3

Interesting power towers
the sage, it's pretty
nothing
the open road

Everything
trampled area of pen in foreground, asphalt
and transmission lines
Dry, desolate & way too many power
towers.
transmission line landscape
depressingly stark dry and brown
Powerlines everywhere
powerlines, road, barbed wire

P30
P31

1
2

P32
P33

2
1

Arid landscape, prominent power structures
actually dominate, even crisscrossing the
Nothing.
road. Feels like "Mad Max".
The vast view.
Power lines and drab scenery.
The wood post fence and sagebrush have a The power poles/structures are very
nice aesthetic together.
imposing.
BORING
WHAT IS WITH THE WIRES?

P34
P35

1
3

nothing
The sky

P36
P37

1
2

Blue sky.

P38
P39
P40
P41
P42

2
1
3
1
4

how it's rural, the sage

P43

1

Survey Responses: Scene 12

Additional Comments on Scene 12

Wires, ugh! sage brush kinda pretty until
you see it for miles.

P21
P22
P23

1
1
1

DISLIKE about Scene 12?

everything
The power lines, fence, and road
Really ugly power lines, plus see my
comments about Scene Nine.

Sky is blue

the powerlines, and how many of them
there are
similar to scene 9. no curve
Don't like the electrical poles

Nothing - this scene is horrible.

Everything. Looks like they took what was
open, desert land and put an over
abundance of ugly power lines everywhere.
Looks like some weird alien invasion.

might as well run the utilities and road
through this ugly landscape
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Rate Scene
12

P44
P45
P46

3

desert scene

powerlines, road, fence

2

the road

I don't like the electric poles

P47

4

Cool cow enclosure to the left. Feels like a
stop on a trip to stretch outside the car

P48

2

P49

2

P50

2

P51

4

LIKE about Scene 12?

not much. the blue sky with the sandy
foreground is sort of pretty

1
2

the color pattern of the desert scrub.
I like the blue sky.

P54
P55
P56

2

The desert scrub.

Survey Responses: Scene 12

Additional Comments on Scene 12

Not much to dislike
These big power line structures are about as
ugly as they get
the landscape is monotonous in color,
texture, topography, etc. the towers are
ugly in form, no discernible rhythm, look
haphazard, just thrown down here and
there without regard for the place. it looks
like the place was sacrificed for the towers
wires imply people in a desert with no
water.

western skies
kind of bizarre and lonesome - looks almost
alien, like a sculpture garden. Also love the
sage brush and the warm wooden fence in the road and the scale of the powerlines,
the foreground
out of scale with the rest of the landscape

P52
P53

1

DISLIKE about Scene 12?

The high voltage transmission lines and
towers that scar the landscape and do not
offer any benefit to wildlife. The road that
cuts across this nice scrub landscape is
perpendicular to the lines and so there is
basically no view where the landscape is not
seriously disturbed.
I don't like the browns or the wires.
Seriously? Those things don't look to you
like they're going to come alive and chase
you down?
Wires
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LIKE about Scene 12?

DISLIKE about Scene 12?

P57

3

the interesting shapes of the towers, why
are they different from each other?

P58

2

The sky, texture of the plant life.

Power poles and lines.

P59
P60

1
3

Not much.

Looks like a scene from the movie Contact.

P61

3

Nice desert scene, old fence in the
foreground, sweeping vista.

Ugly power lines and poles.

P62

5

Going somewhere awesome, love deserts
and the beauty of amazing human
landscapes. What cool creatures to move
electricity around like that

P63

2

I like the open expanse

P64

1

P65

3

P66

2

Nothing.
Power structures dominate, although these
ones look more alien, so a bit more
Focus on power structures. Ugly fence in
interesting.
the picture.
Too industrial. Too much evidence of how
the human race bends the environment to
The sage brush.
its needs.

P67

2

The open sky is most pleasurable in this
scene.

P68
P69

1
2

I don't.
Sunny sky, open grassland.

Survey Responses: Scene 12

Whay are they so spread out, and so many
of them? It looks like a tangle of wires.

It just reminds me of dividing up the west.
The number and type of power lines
running through the area is horrible.

Additional Comments on Scene 12

Whenever I see pictures of this sort of
terrain it reminds me of riding in the car as a
kid and being hot and thirsty.

Yuk.

This one depresses me.

In general lower, less differentiated
landscapes are less appealing to me than
Pacific Northwest mixed temperate forests.
The utility lines detract from this scene. The
massive utility tower structures are also
incredibly overwhelming.
There is so much electricity, I can practically
hear it crackle.
Power lines.
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LIKE about Scene 12?

DISLIKE about Scene 12?

Additional Comments on Scene 12

P70

1

P71
P72

2
3

P73

4

P74
P75

4
3

The worst thing about this picture is that it's
clear there was no planning or thought of
consolidation. Need more power? Slap
Ack! I think you forgot a powerline or two! some more wires and towers in there.
ugh, this is horrible. everywhere you look, There should be some attempt to piggyback
Minimal development.
powerlines.
on existing infrastructure.
harsh environment, exposed to elements ...
looks grazed. Powerlines contribute to
feeling like I don't want to be in this space
Blue sky, sage
for long ...
limitless space
all the power poles
Again, disorganized power lines. Who built
that crap fence? Poorly braced corners,
slumping wire, etc. The area needs some
Sagebrush. Presence of ag. Clear road, well- rain. Why isn't the power line parallel with
maintained.
the road?
Looks like northern Nevada.
At least the powerlines are in a more
desolate place.
Open space, blue sky.
shrub steppe habitat
crazy power line corridor

P76

4

Relative to the other images I like that this
landscape has somewhat ugly power lines
placed in an equally inhospitable landscape.
Since people are less likely to want to
preserve this space as a pristine area, it
seems like a good idea to put the
unattractive power lines here.
I would not want to spend time there.

P77

1

P78
P79
P80
P81
P82

4
2
4
1
5

Survey Responses: Scene 12

not a thing
the expanse has a richness to it, textures
colors etc
nice weather
prairie sagebrush

another hell in the desert... power lines are
guly and so is the scar, I mean road.
the powerlines are too numerous
powerlines, road
power lines
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P83
P84
P85
P86

3
2
2
1

P87

4

P88
P89
P90
P91

2
1
1
3

P92
P93
P94
P95

P96
P97

1
1
3
3

6

Survey Responses: Scene 12

LIKE about Scene 12?

DISLIKE about Scene 12?

Sun, Hydro

Power lines

Not much.
the power lines seem to fit with the
landscape here.

Power lines.

Additional Comments on Scene 12

vegetation, fence
The sagebrush
nothing

fence
infrastructure completely dominates
landscape
Powerlines
The power lines

Not much with the sagebrush and straight
road.
nothing
Nothing really to like about this one.
Nature.

Not much to like here...straight road (little
interest), same sagebrush forever. Poles
are a mess of style, direction. Would almost
feel "under attack" as I drove under them. Hopefully these don't really exist like this...
power lines dead grass
yucky
It looks like a metal invasion.
Power lines and supporting structures.

The powerlines are once again very
powerful post-industrial sculptures
marching across an otherwise barren and
unintersting landscape. That Greek
(Christo??) tried to do the same thing but
didn't have the reources to really pull it off.
Notice how some of the structures mimic
the broad-shoulders hulking Ansazi
pictographs. I've appreciated them many
times as they interrupted otherwise brutally
dull drives across the Basin by stimulating
my imagination. Low sun lighting on them
as they cross ridgetops is spectacular. Some
of the best are on the backroads between
Mansfield and Quincy east of Banks Lake
fence, road going no where

The overstocking of artemisia tridenta
indicates that this system is way beyond its
natural fire return interval and needs some
managed fire to get it back to where it can
support the native species it originally
nurtured but are now disapearing because
of fire exclusion.
powerlines
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P98
P99

3
1

cool fence, 2 lane road
Maybe the texture of the sage.

P100

3

The open sky.

P101
P102
P103
P104
P105

1
2
2
3
2

scrub shrub land
colors
Pass
The old fashioned fence.

scattered power lined
Power lines.
Not much of a person for the desert. The
power lines seem to be laid out in a very
inefficient way.
Everything about this is terrible. I don't like
the wires, dry ground, and I do not like the
lack of vegetation.
powerlines
power lines, road
Great for the family album.
Everything else.

P106
P107
P108

2
2
6

the desert plants

Electric towers and lines
the power poles and the road

P109

2

P110
P111
P112
P113

4
1
1
2

P114
P115
P116

2

P117

3

P118

P119

3

4

1

Survey Responses: Scene 12

LIKE about Scene 12?

DISLIKE about Scene 12?

Additional Comments on Scene 12

It depends on the purpose of the picture.

Overwhelming power lines spread over a
Rugged desert area
wide area.
Sagebrush, open sky, sense of the distance, Powerlines--though they provide some
with the road leading in
sense of vertical interest.
Open space.
Horrible power lines.
Umm - the corral?
Attack of the giant power grid!
The power towers overwhelm the scene.
this is once disturbed sage country with
some possibility for spring flowers in a wet not much to commend here with the
year
multiple power lines and very dry conditions

Well the powerlines look like cool robot
creatures.

desert area, wilderness
The narrow road doesn't take up as much
land; The fence is characteristic for the
location, blending in.

powerlines distract from the landscape and
horizon
scary robot power lines every where, fence
in foreground (what's that for anyhow?)
So many power lines - what happens to
birds?

At least the powerlines appear to be in a
remote location which doesn't intrude on
human activity.
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Rate Scene
12

P120
P121

1
1

DISLIKE about Scene 12?
View consists completlet of power lines. I
would not enjoy viewing this in person with
the sagebrush, but that may be judging the the power lines as they really
picture not the scene.
consume/overwhelm the horizon.
nothing
everything

P122

3

Ref scene 9

P123
P124

3
1

I happen to be very partial to high desert.
Not much

P125
P126

3
4

P127

2

LIKE about Scene 12?

Ref scene 9
I hate power lines when they predominate
the landscape.
pylons

Power towers are certainly more dominant.

I'm neutral on this. The diversity in textures Again fairly neutral on this picture. Not
and colors.
generally a landscape that I find interesting.
Lines
the weird patch of dirt? in the lower left,
the significant presence of power poles,
sagebrush and grass, sky
road
The telephone poles look like giants - it's
kind of cool. I like how the picture is framed,
too, with the road on the right balanced
with the fence on the left.
grasses
The variety of brush
the sage brush
Love the sage brush, textures, colors, giant
sky.

P128
P129
P130
P131

5
3
2
3

P132
P133
P134
P135

3
1
2
4

P136
P137
P138

5

wood fence & cacti
electric wiring
Adventure, road trips
Road trips are boring
Blue sky, wire holders sort of look like cats,
contrast in vegetation color
wires, flat terrain

5

Very interesting scenery.

Survey Responses: Scene 12

Additional Comments on Scene 12

The fence on the left is a bit ugly
Road,power lines
Giant, ugly, alien-looking powerlines
massive tangle of transmission lines
Too many powerlines, eeek.

Power line towers.
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P139

6

P140

4

P141
P142
P143

3
1

P144
P145
P146
P147

3
1
2
2

P148

2

P149
P150
P151

5
1
1

P152

1

P153
P154

4
6

Survey Responses: Scene 12

LIKE about Scene 12?

DISLIKE about Scene 12?
I hope that that many power lines don't
negatively effect the wildlife in the area.
That's an awful lot of lines. You wonder if
Cool fence. I can hear the area buzzing. Cool they could have managed them a little more
dichotomy of technology and nature.
efficiently.

Love the bright blue sky and the rugged
terrain with a hint of the fence
Reminds me a cool part of the road to
Moab.
nothing

I don't like the electric lines (way too
many!).
Lots of big powerlines and the fence detract
from the landscape.
Boring, desolate.

reminds me of a movie set...alien invasion
Sky. Sagebrush
Again, the land.

no "life" to the photo..very beige and gray
Electrical wires.
There are so many hydro lines!!!

Plains, looks warm, spacious.
Power lines are huge
transformer sculptures! work for me in this
landscape context
wildness of the terrain
too many powerlines!

Additional Comments on Scene 12

The design of these power-lines seems to
be kind of okay since they somewhat fade
into the background. It's just the
overwhelming number of them that ruins
the landscape. With fewer power-lines in
this scene much much more pleasant.

no wildlife visible either??

Power lines are somewhat less disruptive
here, though I'm not sure why. Might be
related to the composition of the photo.

The long monotonous route driving through
a jumble of imposing wires and metal
It feels like driving through a closet full of
structures that are lethal if touched.
wire coat hangers.

Very little.
reminds me of a scene from Forrest Gump
or Thelma and Louise
dryness
Broad open spaces.
Power poles are always a nuisance.
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Rate Scene
12

P155
P156

3
3

P157

2

P158

1

P159
P160
P161
P162

1
3
1
3

P163
P164
P165

2
3
1

P166
P167

1
3

P168

2

P169
P170

6
2

P171
P172
P173

P174

LIKE about Scene 12?

DISLIKE about Scene 12?

The sky and the empty road disappearing
over the hill. Again, makes me curious.

That it looks like about 300 miles of driving
through Nevada. Ugh.

openess makes you feel like you can see
what's coming

power lines are ugly, so is fence
not a fan of the desert or big heavy wires,
but if you have to put big ugly wires up, the
desert is a great place for them

Nothing
Vegitation

Ditto the comments before about
sagebrush country and power lines.
The sky, the vastness

the electric towers are terrible...scarring the
sage land

Those wires
Everything
No center
Ugly power poles & desert in previous
picture
lines

The power lines
everything is dead or looks dead and power
lines are the only thing to look at. It screams
Eastern WA.

3
4

Someone build all of that for us to have
power! And it is not like anyone would want
to camp there anyway!
Love the plants, the openness.
rode has some elevation and like the
vegetation
lots of sky. i like the fence
The Openess

2

Not much--does remind me of fun cross
country drive in the way, way past when we Entire landscape seems dominated by the
didn't think so much about fuel.
not-great fence and those major towers.

Survey Responses: Scene 12

Additional Comments on Scene 12

Horrible power lines and ugly fence.
power lines
scrubby bushes
The wires
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Rate Scene
12

P175

3

P176
P177
P178

5

Ok, now these are funny, like a herd of
robot skeletons all connected

P179
P180

4
3

nature scene (I particularly like this type of
landscape)
Big sky. Sage brush.

too many power lines
Nothing really.

P181

1

P182
P183

3
2

The road to get me out of the bleakness.
The desert scenery, fences and the road
traveling into the distance.

power lines
Towers and cables strung across the scene
in a haphazard pattern

P184
P185
P186

2
1
2

Sagebrush.

P187

1

Not much.

P188

1

P189

3

P190
P191
P192
P193
P194
P195

5
1
3
4
2

P196

1

Survey Responses: Scene 12

LIKE about Scene 12?

DISLIKE about Scene 12?

Additional Comments on Scene 12

sagebrush can be beautiful, but not so much
in the middle of a power line farm

It's generally ugly with power lines added.
Ugh, pylons and dried plants.
Very prominent power lines.
This scene is so, so bleak. Those power lines
look really bizarre.
Those towers are ugly & huge. They really
clutter up the landscape.
The large size of the structures holding the
powerlines.

Pretty neutral to the scene.
Desert, I think the structures holding up the
power lines look really cool
Strange fence in the foreground
The sage brush looks OK.
The large power towers.

The highway is straight and empty.

The power lines and towers. They're so
randomly distributed and there's wires
going everywhere, the shape of the towers
doesn't fit in with the landscape at all, it just
looks chaotic and ugly.
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LIKE about Scene 12?

DISLIKE about Scene 12?

P197
P198
P199
P200
P201
P202
P203
P204
P205

1

n/a

The area has a feeling of abandonment,
especially with the old fence.

1
1
1
3
3
3
2

The desert.
blue sky
nothing
Desert scenery.
landscape (natural)

The huge power structures.
everything else
brown, scrubs, too many power lines
Power lines.
lots of criss crossing lines

P206

4

there is a little more going on here than
some of the others

P207

2

blue sky, old fence, desert scape

roadway and powerlines

1
2
4

From this angle, the high tension towers are
almost humanoid, tended and tending in
the carriage of electrical power.
Quiet.
Alien-looking, open

One can fear for any high-desert denizen
wandering...or trying to...across the terrain.
Very barren. No trees
Electric wires, dry

P208
P209
P210

P211

2

Scrub brush etc.

P212

1

Not much
I feel similarly to scene 9. Except the
vegetation doesn't quite look as bright could just be the lighting or the focus of the
photo.
great colors from the vegetation
nothing

P213
P214
P215

3
1

P216
P217

2
2

P218

4

Survey Responses: Scene 12

road off to the side is good
the natural features
sagebrush, curve of road. towers have a
interesting shapes

Additional Comments on Scene 12
Lots of power towers.

towers are huge compared to the landscape

Man those powerline towers are awful and
they're EVERYWHERE. It's like an invasion.
Feels really desolate. Towers appear
ominous and alien.

The powerlines are much less discreet than
those in scene 9.
power lines and road
looks familiar
dry and barren, power lines
the metal towers are the focus rather than
the brush . Fence is foreground is distracting
the powerlines, the road
power lines and the face that there are
utility towers at all
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P219
P220
P221

4
5
4

again this reminds me of a road trip i took
wide open, sage brush

not much life
the grid

P222
P223
P224
P225

2
2
4
1

not much.
good subtle colors of sage and grasses
Wide open space. Easy hiking.

way too much going on. way too busy. feels
trapped, strangled.
powerlines are predominant
Power lines.

P226

3

P227
P228
P229

2
3
4

P230

4

Survey Responses: Scene 12

LIKE about Scene 12?

DISLIKE about Scene 12?

Additional Comments on Scene 12

Actually, the transmission lines are at least
sort of a subject and there is an interesting same as above - its ugly and isn't really a
line in the road balanced by the ugly fence. picture of anything except poles
dry and not utilized for much space, which
the road will take my vehicle to nicer scenes to me might as well hold lines

It appears to be a dormant season, which is
part of nature.
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P1

SURVEY RESPONSES FOR SCENE 13

Rate Scene
13
LIKE about Scene 13?
3
The snow and the trees.

the sky

DISLIKE about Scene 13?
The power lines.
just about everything else. plants are
boring. hillsides are over-exposed and
contrasty, snow and medium distance
landforms are scary

1
4
4

The trees. The snow.

The cut through the trees.

2

The snow and the trees.

powerlines dividing nature into parts

3
5
3
4

2

snow
Beautiful
Lots of snow and trees.
The snow looks pretty.
I think it is neat how the towers stick up on
higher elevation though. The trees look
healthy, too.

powerlines
Still lots of necessary evil power lines
Above ground power lines
I can't define the timber.
The amount of transmission lines overhead
is chilling, actually. I don't like the feeling I
get thinking about it.

2

Snow! I wan to ski those bumps under the
power lines, even though it's not much vert Too many power lines. They need to be
(and really not enough snow to ski on).
consolidated or something.

P15

2

The powerline right-of-way has made an
obvious, stark cut through what looks like
fairly contiguous forest, fragmenting this
habitat. The large powerlines are also very
The trees, snow, and I think I've skied here! visually dominant and ugly.

P16
P17
P18

1
2
2

P19
P20

5
1

P2
P3
P4
P5
P6
P7
P8
P9
P10
P11
P12

P13

P14

Survey Responses: Scene 13

Additional Comments on Scene 13

even with snow.

Snow and trees
The snow
forest, trees, more natural
The robot power lines are skiing. I like the
little twigs peeking out from under the
sknow.
snow

Power line, the huge cut through the trees
power lines
power cords
I would not want to go sknow shoeing
around the power lines.
power lines
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P21
P22
P23

2
4

The snow and trees

P24

1

trees

P25

4

P26
P27

4

P28
P29

2
1

P30
P31

2
4

P32
P33
P34
P35

1
3
4
5

P36
P37

4
2

P38

2

P39
P40
P41
P42

4
3
1
3

Survey Responses: Scene 13

LIKE about Scene 13?

DISLIKE about Scene 13?

Additional Comments on Scene 13

wires :(
Lines
transmission lines - how many more could
they fit in?

Blue sky, contrast with the snow and trees, It looks like one big slice out of the forest to
the power towers actually look interesting accommodate power lines
straight swath of land cut away to make
cool photo
room for transmission lines
clouds
phone towers
love the snow pilled up, just waiting for me I wouldnt snowboard here, to many
and my snowboard
powerlines
looks like good skiing
powerlines
Power structures made even more
monumental by being set on a butte. I could
not really relax in this space seeing those
Open space, variety heights, greenery on
structures.
mountains, open sky
Trees!
White out snow and power lines.

The snow and cloud formations.
TREES SNOW
snow, trees, sky
The snow, trees, and sky
The snow, protruding branches, nearby
forest.

the trees and the snow
snow, dead weeds coming out of the snow,
dark evergreen trees, blue sky with white
clouds
Trees

The trees are really dark, and the
transmission lines and structures interfere
with viewing the cloud formations.
WHAT IS WITH THE WIRES
power lines
The power lines
The power lines, although they aren't as
prominent as some of the others.
the powerlines, and how there is a clear-cut
area below them
would've liked better with a sky lift instead
of power lines
Wires
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LIKE about Scene 13?

P43

1

Nothing.

P44
P45

3

snow, trees, mountains

P46
P47

5
5

I like how the picture follows the electric
lines
Wat to grab my sled and have some fun

P48

2

P49
P50

3
3

P51

4

P52
P53
P54
P55
P56

3
5
3

contrast between dark and light, and the
snow bank looks like fun
snow and pine trees are appealing. If the
transmission lines are on a fire break, I like
the duplicate use. I like the blue sky view
and whispy clouds.
I like the snow and the sky.

1

P57
P58
P59
P60

4
1
4
2

P61

3

P62

contrast of open snow with dark forested
edges -- the lines over head converging
toward the horizon bring my eye (and
maybe my feet?) up the hill

1

Survey Responses: Scene 13

DISLIKE about Scene 13?

Additional Comments on Scene 13

The ton of power lines and look of wires
over my head.
powerlines, and associated clearing of the
land

the dead twigs sticking out of the snow
Nothing
The entire scene is dominated by the power
lines and structures.
towers' forms are ugly and too varied. i like
the form on the far left best (am least
bothered by it) maybe it is more tree-like?
wires
powerlines appear to be intruding through
the trees, not blending at all
If the lines are not in a fire break, then the
building of the transmission lines required
clear cutting and I do not like that!
I don't like the wires.
OH GOD NOW THEY'RE SKIING.
Wires

That the space is being used, it is a clearing
in the woods with more than one function.
snow trees
Snow and trees!

Why 4 rows? Is it necessary to have so
many?
power poles and lines
Power lines.

Trees to the sides, snow.

Power lines, weird composition with dirty
snow.

mountains, trees

snow, hard to get through there without a
snow mobile and i don't like snow mobiles
(fumes are yucky and they are noisy)
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P63

3

LIKE about Scene 13?
snow!

DISLIKE about Scene 13?
powerlines and clearcuts.

P64

2

I like forests, greenery, and snow.

P65
P66

3
3

Snow!
Snow and trees. No buildings.

The clear-cutting for the power lines looks
awful. The lines themselves are not pretty
to look at.
Not much of landscape. Looks overly
snowed in. Too much emphasis on power
structures.
the powerlines overwhelm the area.

The open sky and conifer forest are most
appealing in these scene.

The utility lines detract from this scene. The
massive utility tower structures are also
incredibly overwhelming. The sculpted
slopes here also seem out of place.

P67
P68

2

I love snow.

All the towers and wires.

P69

3

snow. forest.

powerlines dominate the picture...I never
like to be directly UNDER them either.

P70
P71

4

Trees and snow.
blue sky, clouds

P72

3

the trees

P73
P74

3
4

Snow!
Trees, blue sky, snow.

Right under powerlines. Three sets of lines
running together - why not consolidate?
clearcut, powerlines and bare swath
the power lines impact on the area, the
apparent lack of thought in the placement
of those power lines
Tree monoculture. The power lines are
coming dangerously close to touching the
snow-surface. Power line easement not
properly sited with trees - too much
encroachment.
Powerlines.

native habitat apart from power corridor

large power line corridor creating barrier to
gene flow for many smaller forest species

P75

3

Survey Responses: Scene 13

Additional Comments on Scene 13
At this point I'm starting to wonder why
they don't make power poles look like they
do stealth telecommunication towers.
Those are required to look like trees. They
don't do that great a job at it, but at least
it's something.

At least the wires and towers are all cutting
one swath together.
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Participant

Rate Scene
13

LIKE about Scene 13?

DISLIKE about Scene 13?

The snow and the trees. The sky looks
beautiful.
my son wants to ski here

The power lines.
The power lines

the likely hood that this is a skiing slope
snow
clouds

the powerlines would probable subtract
from the views in other directions
powerlines
snow mounds

Snow, sky, trees

Powerlines
Power lines.
the trees are too dark to really see.
feel buried in snow, focused on powerlines
The powerlines.

P76
P77

4
1

P78
P79
P80
P81
P82
P83
P84
P85
P86

3
2
4
1
3
3
2
4
1

P87

5

Not much.
here the power lines seem to be a part of
the sky.

P88
P89
P90
P91

2
1

snow,trees
The trees and snow

P92

4

Too many random lines spoiling the
Snow and sky and trees are always beautiful skyscape

P93

2

slightly interesting with the snow mound

power oles

The presence of snow seems to lessen the
interuption in this scene.

When the snow melts it won't be the same.
The sheer width of sky that is strewn with
hanging lines is very overwhelming.

To see the amount of xnow that has
accumulated due to perhaps an avalanche.
Strong perspective lent to the scene by the
powerlines. A pretty dull landscape without
them.
trees

Power lines and structures.
Scraggly bushes in the foreground distract
from the otherwise strongly linear
composition.
powerlines

P94

4

3

P95

4

P96
P97

6
1

Survey Responses: Scene 13

Additional Comments on Scene 13

At least put ski lift chairs on these lines and
let us enjoy the powder on the hill.
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Rate Scene
13

P98
P99
P100

3
3
4

trees
Snow is rather prettyl
The snow and sky.

P101
P102
P103

2
3
2

The trees and hills are very pretty.
snow
trees, snow

P104

3

P105
P106
P107
P108

6
2
4
6

Pass
How artistic it makes the electric lines and
poles look and the symmetry of the trees on
each side of the snow.
Nothing.
Just a lummp of snow, wires, and trees
the trees and the snow
the power poles and lines

P109

2

Fresh snow

P110
P111

3
2

The woods are super dense on each side.
Looks like a good place for snowshoeing and The powerlines are unattractive, though
the openness invites.
they are the reason for the opening I like.
Trees.
Power lines.

P112

4

Snow & Trees

So much room taken up by the poles.

P114
P115
P116

3

at lest there is vegetation and greenery,
grass or grazing land without the snow

the need to cut a path for the power lines is
always depressing

P117

2

trees to the sides

the powerlines disrupt the landscape. But
again, we all use power...

P113

LIKE about Scene 13?

4

Survey Responses: Scene 13

DISLIKE about Scene 13?

Additional Comments on Scene 13

massive and many powerlines, deep snow
The power lines.
The power lines.
The wires are eyesores and the snow looks
so deep and cold.
powerlines
power lines
Would be fine for the Power Companys
right of way calendar.

Why so many power lines? If they are going
to do this, why not consolidate them onto
one set of supports?

If I was X-country skiing and I came around
the bend and saw these, it would really piss
me off.
I'm bored! Power towers are not my thing.
True foe the remaining scenes.
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Rate Scene
13

LIKE about Scene 13?

P118

3

forested area, snow

P119

1

The various shades of blue, the
combinations of blue and white are pretty.

P120
P121

2
3

snow in place
trees, snow

P122
P123

3
4

P124
P125

3
3

The sky is blue and the trees look healthy
Same as previous scene.
Trees and snow. At least the pylons are
partially obscured by trees
The snow. The sky.

P126

5

P127

4

P128
P129

4
3

P130

3

P131

3

Survey Responses: Scene 13

DISLIKE about Scene 13?

Additional Comments on Scene 13

the power lines are super prominant. wires
seem low to the ground and dangerous.
towers are huge and intrusive. there are so
many of them! the cleared area needed to
put the power lines in looks like it really is
hurting the ecosystem- bad for the
environment
The destruction of forest for the powerline
easement.
the scare of the lines among the trees.
With the snow the impact of the lines on
the lanscape is lessened but I can help
thinking about the landscape without the
snow.
electric lines

I guess we have to have powerlines?

Looks like a place that has been messed up
and not much fun to walk around in.
Probably no elk either.
Same as previous scene.

It reminds me of ski run. the sky is pretty,
the snow is clean
The snow and the trees. The way the
telephone lines shape the picture is cool
too.
Snow, trees

pylons
Not a very interesting picture.
Electric lines, but i dont mind them so much
here
the power lines and poles remind me of a
ski lift, so they aren't as bothersome
For some reason the telephone poles look
like robots that are about to invade the
land. Not appealing.
power lines

snow, mountains

The overhead wires make it feel
claustraphobic when it should be wide open
massive tangle of wires everywhere,
avalanch danger from missing trees...
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P132
P133
P134

Rate Scene
13
4
2
2

LIKE about Scene 13?

DISLIKE about Scene 13?

The snow, the trees, the sky.

The powerlines and their buzzing when I
hike or ski under them.

snow piles

electric wiring

Very cool shot. Tracks along the foreground,
everything looks really big because of the
perspective, SNOW! Feels like a skiing trip.
interesting sky, contrast of trees, snow and electric lines and frames, barren shrubs in
sky
foregrouns

P135

5

P136
P137

5

P138

4

P139

6

P140

4

Snow, blue sky.
Towers and lines.
I like the swath cut through the forest. I can
hear the area buzzing. Cool dichotomy of
technology and nature.
Again with the power-lines. So disruptive!
Also since the area doesn't look entirely like
it's a ski slope, the hill looks to man-made
Love the snow and the trees and sky. It
for my taste with the trees cut back so
reminds me, just a little, of skiing.
precisely

P141
P142
P143
P144
P145

3
4

Nice contrast between snow, trees, and sky. Again, lots of power lines.
Blue sky and pines.
Power lines

4
3

The snow
Sky. Apparent depth of the snow.

P146

2

P147

2

P148
P149

2
2

Survey Responses: Scene 13

Additional Comments on Scene 13

Peaceful, snowy, makes me think of going
skiing

Looks like I could x-country ski here, so not
terrible.

the ski-lift feel
Electrical wires.
It looks like the wires are about to fall on my
head.
It is horrible to see the landscape perfectly
lined out for power lines. Randomness is
natures best attribute.
Power lines again. Also the clearcut area for
the power lines breaks up the trees and is
disruptive.
looks like doomsday for some reason
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P150
P151

P152
P153
P154

Rate Scene
13
4
2

1
4
1

LIKE about Scene 13?

DISLIKE about Scene 13?

as an image it seems funny with the power
lines marching over the hill
powerlines marching over thehill

The cloud formations, but not the
landscape.
white snow
Is this an avalanche?

It has lost its personality and the power
structures have taken over with an
emphasis.
those power lines should be ski lifts
Dito

P155
P156
P157
P158
P159

4
2
1
2
1

The clouds are simply amazing.

It's discordant. The big blob of snow in the
middle of the trees feels almost like some
weird growth that doesn't belong there.

snow, trees
snow's pretty

power lines
trees are too dense, wires are ugly

P160
P161
P162
P163
P164
P165

4
3
3
3
3
2

Snow
Love the hillside ,snow and the blue sky
Snow
Snow build up is pretty

Maybe could have been taken from another
angle
POWER LINES!!!!!!
Power lines
Power poles

P166
P167
P168

2
5
4

P169
P170

6
2

I love the trees and the mountains. The
snow looks like great fun!
They sky against the trees and the hill
snow and trees and a little hill.
Hard Work done by others so we can have
power.
Everything but the power lines.

P171
P172

4
2

snow is interesting with the trees behind
snow and contrast

Survey Responses: Scene 13

Additional Comments on Scene 13

snow

How the power line corridor has changed
the landscape - allowing for drifting where
the trees have been cut. I imagine the
spring runoff here might be pretty
interesting with no real vegetation to slow it
down.
the power lines
power lines.

power lines
wires are ugly
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Rate Scene
13

P173

5

The trees, clouds and the snow

P174
P175

1
6

Snow is white. Looks like a nice forest.

P176
P177
P178
P179
P180
P181

LIKE about Scene 13?

DISLIKE about Scene 13?
It looks cold and the wores
I wonder and why the field is bare, and
those towers just dominate everything and
draw my attention there, rather than to the
landscape.
Wonder is buried under that odd hillock of
snow--it must be sturdy as there is a tower
on it but it somehow looks unnatural and
imposed.

4

With all that snow and cold, I reminded to
be grateful for the warmth electricity brings.
The robot skeletons are morphing
Brrr. It's all about the power lines.

5
2
2

trees, snow
The ice clouds.
snow, trees

focus on the power lines
Feels cold.
power lines

pretty clouds

Interesting perspective with all of the lines
moving towards the vanishing point. I like
the symmetry and balance of the lines. The
contract between the colors in the sky and
clouds, the snow and the trees. The lack of
people and buildings
Nothing

P182
P183

4
4

P184

3

P185
P186

4
2

Nice movement of wires through photo,
gives feeling of energy.
Snow and evergreens.

P187

3

Oh, man, I really want to build a snow fort.
Not under those power lines though.

Survey Responses: Scene 13

Additional Comments on Scene 13

Power lines -- also not a very pretty scene.
Looks cold
Powerlines. Clear cut.
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Rate Scene
13

P188

4

P189

3

P190

4

P191
P192
P193
P194
P195

2
3
4
2

P196

2

P197
P198
P199

4

Snow. I grew up around snow and I'm tired
There are lots of trees.
of it.
Great image of the snow and the trees. It's
liked the prettied up image of a postavelanche event. Man vs Nature: Mother A bit reduntant in my comments, but the
Nature wins.
number of power towers and wires.

1

The snow and trees.

The large power lines and structures.

P200
P201
P202
P203
P204
P205
P206

2
4
3
5
3
3
4

snow, trees
snow
Trees & snow.

power lines
power lines
Power lines.

P207

4

P208
P209
P210

1
3
3

snow...contrast of sky, wires, snow
snow, blue sky, trees, interesting
topography
Just get me out from under these wires,
please.
Sky. Snow. Trees
Trees

powerlines,
The scar-like nature of the cut is very visible
here.
Power lines.
Snow & wires

Survey Responses: Scene 13

LIKE about Scene 13?

Trees, hills, blue sky.
Giant snow hill! It's cool how it's nested
between trees
The snow and the trees looks fine.

DISLIKE about Scene 13?

The amount of powerlines overhead feels
like the sky is crowded.

Additional Comments on Scene 13
In & of itself, this scene wouldn't elicit any
strong reactions but after seeing so many
towers, I can't help but wish there were
fewer in this scene.

The power-lines on the left-hand side
The power lines and towers. They detroy
the lovely winter scene.

doesn't "speak" to me as a place I'd like to
visit
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Rate Scene
13

P211

4

P212

2

LIKE about Scene 13?

Nice snowy scene.

The snow. The dark trees to either side of
the right-of-way implies to me that this is in
the middle of an expansive, undeveloped
forest.
blue sky
snow scene
good contrast between light and dark
features
the natural features

DISLIKE about Scene 13?
Not the most interesting view again, the
powerlines aren't quite as graceful as say a
ski lift.
Clearcut landscape below lines, although I
understand that it's necessary for
maintenance and access.

so much snow, and the sky is lovely
snow, trees

It's still a right-of-way under powerlines.
Beneath that pretty snow, it's probably just
weedy mowed grass.
clear cuts, and power lines.
power lines
because of perspective eyes are drawn to
the ugly power lines.
the telephone wires
powerlines
i like it all
the grid

2

snow!

even though they are not as busy as the one
before, still seems too many of them going
OVER THE HEAD.

P223
P224
P225

1
3
1

not too much

P226

4

P213
P214
P215

4
1
6

P216
P217
P218
P219
P220
P221

4
2
1
6
5
4

P222

P227
P228
P229

1
3
4

Survey Responses: Scene 13

Additional Comments on Scene 13

feels like you're surrounded by powerlines
Power lines.

Its a better photo (sorry, can't help myself.
nice contrast. Kind of works in a weird way it isn't really a photo of anything
it's a bizarre photo and probably says a lot
power is going somewhere to some place
about man's hunger for power regardless.
that uses it. plus some snow lovers have
I'm sure there is little improvement in the
had fun in it
summer view.
snow and trees
the wires and pylons
the snow is pretty.

I used to make tracks in new snow with
cross country skiis, sigh!
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P230

Rate Scene
13

4

Survey Responses: Scene 13

LIKE about Scene 13?
It reminds me of an area in so NH where I
used to cross-country ski in the winter.

DISLIKE about Scene 13?

Additional Comments on Scene 13

These are a lot of power line grids.
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Survey
Participant

Rate Scene
14

P1

3

P2

SURVEY RESPONSES FOR SCENE 14
LIKE about Scene 14?
The flatness.

DISLIKE about Scene 14?

everything in the above

The power lines.
the stanchions. less elegant than before.
and that guidepost still bugs

P3
P4
P5
P6

2
4

The curve of the road.

The scrub brush.

P7
P8
P9

2

Open space...lack of people and buildings.

powerlines

3

P10
P11

5

graslands
powerlines and road even as it curves
You can see through the power lines to the
landscape
Power lines

P12

4

P13

3

I love the natural vista and the idea of
racing down the road.

P14

3

Wide open spaces.

P15
P16
P17
P18
P19
P20
P21
P22
P23

3
3
2
2
3
2
2

The shrublands.
Open sky, desert landscape
the vista

1

Nothing

P24

1

Additional Comments on Scene 14
At least the lines are interesting to look at,
sort of.
the immense scale of the natural desert
setting is not overpowered by the power
poles.

getting tired of the survey

Very clear day.

Survey Responses: Scene 14

The texture
grasses

Land looks wasteful.
BIG transmission lines. Cumbersome and
"heavy duty".
Power lines are ugly, but at least it's only
one line instead of tons.
The road and large powerlines are very
visually dominant and break up the visual
appeal of the shrublands.
road and power line
power lines
power cords, road
the power lines
power lines
same as before
Flat, no trees, lines
asphalt and transmission lines

like scene 9 but with bigger power lines

transmission lines really detract from any
natural beauty
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Participant

Rate Scene
14

LIKE about Scene 14?
Interesting shades of brown - nice contrast
to the sky
same as scene 9

P25
P26
P27
P28
P29

2
2
2
1

SEE #9

P30

2

Open sky, variety textures,curving road.

DISLIKE about Scene 14?
The power lines
same as scene 9
SEE #9
road, powerlines
The power structures are the only vertical
feature, seeming to go on forever. These
are more dominant than the ones in Scene
9.

P31

3

The road

P32

3

The color of the sagebrush/grass

I like these power lines less because the
structure is not as simple as others. It looks
very overpowering. Pun not intended.
The power structures seem very imposing
and large.

P33
P34
P35
P36
P37
P38
P39
P40
P41
P42

1
2
4
1
2
2
1
3
1
4

BORING
not much
The sky
As earlier.

WHAT IS WITH THE WIRES AND REPITITION
brown scrubby landscape
The road and power lines
Ad earlier. More weird power lines.

how it's rural, and the plants
same as scene 9
wide open feel

the powerlines
same as scene 9
wires

P43
P44
P45

1
3

Not a whole lot.
desert scene, curve in road

Weird looking power lines. Again looks like
alien invasion.
power lines, road

P46
P47

3

P48

3

Survey Responses: Scene 14

I like the road curving
Feel the same as I did in scene 9

Additional Comments on Scene 14

these powerlines are more offensive

I don't like how the electric poles are
positioned

Even though you can't see the power lines
(could be the light), the poles are awful
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Rate Scene
14

LIKE about Scene 14?

DISLIKE about Scene 14?

Additional Comments on Scene 14

P49

2

P50

2

the towers seem really really large/heavy
the rhythm off into the distance is still
for the scale of the road and the shrubinteresting. better looking much further
steppe foliage. overpowering
away than up close.
same photo but with wires interrupting the
view.

3

sage country is beautiful

liked the other power lines better - these
are out of scale with the landscape and
enforce the monotony but without the
nostalgic charm of the older lines.

P52

2

nice flat landscape where you can see really
far. I like the colors and uniqueness of the
plants. Road is only 2-lane promoting slower
and less traffic. Transmission lines are along
an already-established and disturbed
corridor and not through a natural area with
nothing else on it disturbed.

Looks a little dead (droughty), and there is
significant infrastructure with the entire
photo dominated by the road. Transmission
lines cut across the photo and the
landscape.Transmission lines do not appear
to be able to be offer nesting or prey
observation for raptors

P53

3

The same as scene 9.

P54
P55
P56

4

Looks like Lightening McQueen will drive
by...

The same as scene 9.
Are you just messing with me now? Those
things have both arms AND legs. And also,
no one straightened that rod.

P57

1

P58
P59
P60
P61
P62

3
3
3
3
5

P63

3

P51

same as before

1

Survey Responses: Scene 14

the sky
Blue sky and rolling landscape, texture of
plants and fields.

Nice desert vista, curving road.
desert <3 travel
The road isn't great but it gives a sense of
going someplace

the metal monstrosities dominant the
landscape. You hardly notice the sky or
shrub
Power lines and poles

Really ugly power lines and poles.

powerlines, roads, and brown everywhere!
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Rate Scene
14

P64
P65
P66

1
4
3

LIKE about Scene 14?

Nothing.

DISLIKE about Scene 14?
The power lines in this scene are even
worse than the previous picture. They are
too large for the vista.

Same as above in scene 9.

The larger lines disrupt the scene.

P67

1

The open sky is most appealing in this
scene.

In general lower, less differentiated
landscapes are less appealing to me than
Pacific Northwest mixed temperate forests.
The utility lines and the reflective marker at
left detract from this scene. The utility
tower structures contribute an
overwhelming quality to this scene as well.
(Also, the picture seems to be taken from
the wrong side of the road--slightly
disorientating).

P68
P69

1
3

I like the golden tones.
sunny sky. open plains....

Those towers look like they could fold up.
powerlines...

P70

2

P71

Scrub brush, minimal development.

blue sky

P72

3

P73

3

P74

4

Open space, blue sky, well maintained
highway.

P75

3

patches of native shrub steppe habitat

Survey Responses: Scene 14

the wide open space

Powerlines, powerlines.... they do seem to
at least track along the road, where the
landscape has already been disturbed.
contrail, pavement, BLM 'feel' to land ...
grazed. power lines ... more intrusive
powerlines that single pole.
The power poles/lines
The other style disappeared into the
landscape a little better.
Maybe another at least the powerlines are
in a more desolate space.
broken patches of habitat created by road,
fields, power lines

Additional Comments on Scene 14

I like the other powerlines better.

This style of power pole is much more
intrusive on the landscape.
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Rate Scene
14

P76

3

P77

2

P78
P79
P80
P81
P82
P83
P84
P85

2
2
4
2
4
4
2
2

LIKE about Scene 14?
DISLIKE about Scene 14?
The power lines look a little less
conspicuous. Seems like a good place to put
them since people wont necessarily want to
be here.
Inhospitable to people.
same as previous shot with different power
oh come on
lines
too many powerline tower, which are also
rich colors
too big for the landscape
nice weather
powerlines, road
still like the curve of the road
power lines (different than before)

another duplicate...
This is the same as scene 9, but with
modern high-voltage lines replacing the old
wooden poles. Spoils the whole feel.
The high voltage lines.
the powerlines do not seem to match the
image and look like they are about to fall
the flatness
over.
starting to feel quite a theme here :)
curvy road, vegetation
power lines, flatness
powerlines.
not much
it's worse than scene 9

P86

2

P87

2

P88
P89
P90
P91

3
1
1
3

P92
P93

1
1

P94
P95

4
2

The road is inviting (for Nevada)
nothing
Single line of towers is more acceptable
when compared to the previous scenes
where they are all over the place. Same
shape is better too.
Nature.

P96

6

See response to Scene 12

Survey Responses: Scene 14

Additional Comments on Scene 14

But don't put these up alongside the road!
power lines, dead grass

Metal giants.
Supporting structures.
Jeez your Photoshop guy could have at least
pasted the powerlines in straight.
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P97
P98
P99

1
2
2

sky
road trip
Openness

P100

3

The open sky and road.

P101
P102
P103

1
3

P104
P105
P106
P107
P108
P109

2
2
2
6
2

LIKE about Scene 14?

scrub shrub
colors

Same comments as photo #9
The tilted aspect of the electrical poles.
the plans and the brown grass

DISLIKE about Scene 14?
powerlines
huge powerlines
Power lines.
It is very similar to Scene 12, but with more
obtrusive power lines.
I still hate this scenery. Please see other
comments. Ick.
powerlines
power lines
You can't make a photo any better by
changing the objects. The only
enhancement you could make here would
be an old dry and dusting farm building with
a tumbled down fence.
Everything else.
Ok if you are writing about electricity.
the road and the power lines
Ugly power lines.

P110
P111

3
1

sagebrush country, the openness, the sense
of movement provided by the road
power lines
Open space.
Power lines.

P112
P113

4

The vista to the distance

The poles call attention to themselves
because of their size and regular spacing.

P114
P115
P116
P117

2

as noted before- at least here the power
poles look different

as noted before

1
3

the landscape around the road

P118

4

desert is pretty

Survey Responses: Scene 14

Additional Comments on Scene 14

These are lower and all identical--less
interesting than some others.

The poles take away the otherwise great
feeling of "The Lonesome Prairie"

the powerline is too intrusive, as usual
I think the power lines look more intrusive
here- they are bulky and don't provide
verticality but take up much more space.
they also look like they could be harmful to
animals (electrify!)
didn't we just see this scene?
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P119

P120
P121
P122
P123
P124

Rate Scene
14

2

4
1
3
3
2

P125
P126

3
3

P127
P128
P129
P130
P131
P132
P133

3
2
3
2
3
4
1

P134

2

P135
P136
P137

1

P138

5

LIKE about Scene 14?

DISLIKE about Scene 14?

Openness; lack of development; colors; well- Modern powerlines look monstrous
maintained and constructed road.
compared to the simpler, older style.

powerline scafolding blends in below
horizon.
nothing
Ref scenes 9 and 12
Same.
open space

It's a clear day.
I like the rust color of the grasses and the
sense of space, and blue sky
The vegetation, the road
grasses
desert
Colors, textures, big sky.

blackness of the highway

the lines still interupt the sky
everything
Ref scenes 9 and 12
Same.
pylons

Additional Comments on Scene 14
Maybe these powerlines are of higher
capacity for larger urban cities so they are
useful and apparently are in a rural location
with less human activity to interfere.
I think I like these better than the solid
poles, but I dont know why. perhaps it is the
metal blending with the sub-horizon.
Probably some coyotes to hunt

Looks like some highway in the desert. If I
was driving on this highway, I would get
really sleepy as there is nothing in the
landscape to peek my interest.
cell phone lines
UGLY power poles
The telephone poles are UGLY
road, power lines
Big, ugly towers
massive transmission lines
Powerlines

electric wiring
The towers look fake, it's hard to focus on
anything else.

repeat of earlier one like the last few have
been

Isn't this the same as scene 9?

Survey Responses: Scene 14

Pretty landscape

Road, towers.

Towers are obviously more detracting than
poles in previous scene.
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Survey
Participant

Rate Scene
14

P139

6

P140

3

P141
P142
P143
P144

LIKE about Scene 14?
Same comments as similar scene with
smaller towers. At least they didn't put
towers all over the place like the other
photo. May as well keep the road and
towers together to have a lesser impact on
the natural area and the road makes it
easier access to the towers.

DISLIKE about Scene 14?

3
1

Like the desert terrain with the bend in the
road to....wherever!
Nice open landscape. Reminds me of a nice,
high desert road.
Not much

The power-lines in the last scene were WAY
better; these are too bulky and repetitive.
Powerlines are bigger than previous, similar
picture.
Boring, desolate, dry, powerlines

1

not much

photo looks unnatural and not real

P145

2

Reddish colors on both sides of the road.

P146
P147
P148

4
2
2

Electrical wires.
It kind of looks like the wires are
dominating.

See #12 - I feel the same about this

P149
P150
P151

3
2
1

the road, landscape, and transformers.
road movement through the scrub

See #12
i don't care for this style of transformer in
this context. to exact of repetition.
honking power lines

The landscape has a subtle beauty (and
sunshine).
the curve in the road
Wide open spaces.

The landscape sublety is lost with the
prominent power structures.
power lines
Could be boring.

Same stuff as before.

The power line thingies are different and it
really stands out. Simply..icky. They really
screw up the flow of this scene to my eye.

P152
P153
P154

P155
P156
P157
P158

1
5
3

4
2
3
2

Survey Responses: Scene 14

openess

Additional Comments on Scene 14

Positioning the asphalt road in the center
doesn't help, but this is the common view of
the viewers.

power lines
still dont like the desert
293

Survey
Participant

Rate Scene
14

P159
P160

1
3

P161
P162
P163
P164
P165

2
3
2
3
6

P166
P167

5

P168
P169
P170
P171
P172
P173

P174
P175

LIKE about Scene 14?

DISLIKE about Scene 14?

Additional Comments on Scene 14
you've ruined my high plains drive!

Same as before. .. quiet remote
Vegitation

Boring
Even though they appear
differently......THEY'RE STILL UGLY!!!
No subject
larger power poles

open
Ditto the above - saw this one before...
The vastness of the sky

2

Still don't like it... see previous comments...
the power lines
too flat, brown, and too many power lines.

Already did.
3
2
4

5

road and vegetaion
high proportion of sky
The openess and freedom

road post and power lines
wires
The wires
For some illogical reason, those tilting
Reminder of desert drives. Well maintained towers make me nervous--and they seem
road.
very, very obtrusive.
Isn't this the same as Scene 9?
Still a great sweeping curve. These more
graceful power poles (?) don't break up the
scene as much as the narrow, straight, dark
ones did. There's a story for these towers,
too.
They still break up a great road scene

P176
P177
P178

5

P179
P180

5
3

nature scene, I like this type of scenery
Big sky

the power lines don't look right - for the
distance they appear to be at, they are the
wrong proportion
Highway

P181

2

Road is going somewhere better.

flat! power lines

Survey Responses: Scene 14

at least the power lines are near the road
and, hopefully, not marring the rest of the
land
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Survey
Participant

Rate Scene
14

P182
P183
P184
P185

2
3
2
3

P186

2

P187

2

P188
P189

2
4

P190

5

P191
P192
P193
P194
P195

2
3
2
2

LIKE about Scene 14?

DISLIKE about Scene 14?
The towers are tilted at an odd angle. They
look they are about to fall over.
UGH! Road and power lines!

Sagebrush.

Large power lines prominent on the
landscape.

Really barren.

Similar to scene 9
Desert, power lines aren't too obtrusive to
scenery

Same shot, different pylons

This looks like a previous scene, but this
time the power lines are more intrusive.
The towers in Scene 9 are much less ugly &
obtrusive.

More intrusive powerlines.

The far off vista.

The towers are really distracting and junky
looking.

The style of power lines doesn't go with the
landscape at all. The other "version" of this
picture was way better, the old-style
wooden poles blended in a lot better and
were more classic/American.

P196

1

I like the flat openness and the sense of
large space.

P197
P198
P199

3

n/a

n/a

1

the flat earth and desert plants.

The power structures.

P200
P201
P202

1
1
3

blue sky
not much
Desert scenery.

everything else, especially power/phone
lines, road and flat landscape
brown, power lines
Power lines.

Survey Responses: Scene 14

Additional Comments on Scene 14

Indifference. I do question the presence of
the orange reflectors on the left side of the
road.
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Survey
Participant

Rate Scene
14

P203
P204
P205

4
4
3

P206
P207

2
1

P208
P209
P210

2
4

P211

2

P212

5

P213

4

P214
P215

3
4

P216
P217
P218
P219
P220
P221

4
2
3
5
5
4

P222
P223
P224
P225

2
2
4
1

Survey Responses: Scene 14

LIKE about Scene 14?

curve, exact repetition of electric poles is
better than previous version
I did like the curve....but the enhanced
structures are hideous....
Quiet. Peaceful.
Open
Same as before
Curve of two lane road, again traced by
powers. From this angle the towers don't
look so out of scale.

DISLIKE about Scene 14?

Additional Comments on Scene 14

perspective sees off.
powerlines are VERY noticable
The enhanced structures.
Barren. Desert. Power lines.
Road, dry, wires
Those towers are way more intrusive than
the others. Like an army.

Desolate landscape.
The powerlines here are slightly more
obtrusive than the ones in scene 9. I like
them less.

Same as scene 9.
It looks like a mirror scene from the circus.
Also, cool colors from plants and the earth.
Great lines.
the crooked road side markers
desert landscape
power lines
Those power lines now look like they are
Again the curve adds to the picture
tilting which is another distraction.
the natural features
the wires
curve of road and sage brush
don't like the revised power towers
reminiscent of road trip (again)
can't think of anything
wide open
brown, grid
are they leaning left? a little too
'mechanical' for the scenery.
towers are aligned with the road
colors and textures
Lots of open space to hike in.

powerlines and road
Power lines
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Survey
Participant

Rate Scene
14

P226

4

P227
P228

2
3

P229

3

P230

4

Survey Responses: Scene 14

LIKE about Scene 14?
DISLIKE about Scene 14?
saw this before with regular poles - these
aren't really much worse. The curve makes
it interesting
poles, and its not got a subject
now I count cross-eyed, and it is still a very
bigger lines carry more power therefore
dreary habitat I gather some wildlife might
fewer towers
like

Reminds me of trips I used to take from so
CA to Laughlin and Las Vegas.

Additional Comments on Scene 14

these poles are less pleasing, look askew or
something
The number and size of the "towers".
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Survey
Participant
P1

SURVEY RESPONSES FOR SCENE 15

Rate Scene
15
LIKE about Scene 15?
1
Trees and snow.

P2
P3
P4
P5
P6

2
6
1

P7

3

P8
P9
P10

3
4

P11
P12

the curve of the road against the slight
curve of the wires. the 1/3s composition

the destroyed hillside, the harsh shadows,

The trees.

The cars.

Mountains/hills, trees and snow showing off
the beauty of Mother Nature.
Reminds me of driving back to where I grew
up.
snow, sky, mountains
I love nature

The invasion of civilization, cars, roads,
powerlines.

The missing trees from the mountains in the
background - the above ground power lines.

Feel trapped underneath lines, like my car is
going to drive right into them.

P13

2

P14

2

Ridge in the distance is pretty.

P15
P16
P17
P18
P19

2
2
2
2
2

It's in a relatively pretty area.
hills look like they'd be fun to walk on
the sky

Additional Comments on Scene 15
That seems a bit much, don't you think?

logged areas, road, powerlines
Power lines distract

The trees along the freeway.
Like how the road slopes up and is topped
off by trees. Makes the road seem more
scenic.

Survey Responses: Scene 15

DISLIKE about Scene 15?
power lines.

Too many power lines right over the road.
The highway and many, many large
powerlines very much take away from the
natural appeal of this area, almost so that
you don't notice it. On the same token,
however, you expect this kind of
development along highways, so it's also
easy to not notice the powerlines, if that
makes any sense.
road and power line
again power lines
power cords, road
I don't like power lines over the road.
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Survey
Participant

Rate Scene
15

P20
P21
P22
P23

1
1

snow, trees, sun

power lines, cars, road
WIRES!!!:(

2

Scene in back

Lines, road, cars

LIKE about Scene 15?

DISLIKE about Scene 15?

asphalt and transmission lines (too many,
and the tower design is a real eyesore)
How many wires need to be strung across
the freeway? I don't like freeways to begin
with.
transmission lines
average everyday shot phone lines towers
cars

P24

1

P25
P26

1
2

Nothing,really.
curved road

P27

2

trees on the right

P28
P29

1
1

love the mountains

P30
P31

3
4

Curving road, visual variety, sky
The layered hill in the background.

Large power structures dominate
To many wires.

Blue sky and sunshine
NOTHING
trees, blue sky, snow covered hills
The trees, snow, and sky
Clear blue sky with wispy clouds, trees and
dusting of snow.

The drape of the lines almost makes it feel
as though they're going to fall on you.
HITHWAY AND WIRES
power lines
The power lines and road
Feels like a ceiling of power lines. Worry
about radiation.

The trees

the powerlines and how many of them
there are

P32
P33
P34
P35

1
1
4
4

P36
P37

3
2

P38

2

Survey Responses: Scene 15

Additional Comments on Scene 15

the powerlines running across the highway
road, powerlines

Can't decide if the power lines help or hurt
here; in a weird way, they almost look like
suspension wires holding the scene
together on a dicey curve.
Could use some strong verticals on the left
to distract, and to make the cliff side feel
safer.
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Survey
Participant

P39
P40
P41
P42

Rate Scene
15

1
3
1
3

LIKE about Scene 15?

1

Nothing.
snow, hills, trees

P46
P47
P48

1
4
1

the trees & mountain views
Major city is just 40 miles up

2
1

P51

2

P52

1

P53

5

P54
P55
P56

2

Additional Comments on Scene 15

similar to scene 7, dark green evergreen
the cars, power lines, not enough snow on
tress, jet lines in the sky making a perfect X the hillside
trees
low hanging wires

P43
P44
P45

P49
P50

DISLIKE about Scene 15?

meh. not much. the spotting of trees is
nice and the dusting of snow. the tree
shadows in the foreground.
it is a sort of productive landscape- as it
transports and distributes a large quantity
of power and goods
the pine trees and snow on the right; open
sky
I like the dark trees, snow, blue sky, and
clouds
That the power lines only stretch across a
short section of pavement.

There are millions of wires hanging over my
head! Yikes! Almost feels like I'm looking
indoors rather than outdoors.
power lines, road, cars
way too many electric lines & I don't like the
cars
Traffic
This is increadable. Power lines!
so many lines of the road is almost a little
scary. like, "is it safe to drive under all that
electricity?" too many different kinds of
towers. lines look too low to the ground,
maybe.
wires. UGH.

Where is this?
that said, i also tried to imagine that the
lines were from an architectural or art
piece... NOT attached to towers... and that
seemed kind of cool/pretty.... giving a
"ceiling" to the road right there

visually it appears very altered and bisected
huge amounts of transmission lines and
other infrastrcture; scene is mostly road and
cars
I don't like the wires.
They're too low. It's like a Sleestack trawling
net.

1

Survey Responses: Scene 15
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Survey
Participant

Rate Scene
15

P57
P58
P59
P60

1
2
3
2

P61
P62

2
4

P63
P64
P65

2
3
3

P66

3

P67
P68

1

P69

1

LIKE about Scene 15?

topography and trees
Hills, snow and trees.

DISLIKE about Scene 15?
T=So many wires, to whom do they serve?
They are only function for someone, and
you don't see what beauty is beyond them.
power lines and poles.
Too many power lines!

The gazillion ugly power lines and the
Some natural landscape in the background. highway.
trees, sky
Driving in traffic
The road, the cars, the powerlines. The
scene is just totally broken by all that
trees a bit any way
clutter.
Pretty vista.
too many power lines.
Trees and snow
Overpowered by many power lines.
The overhanging wires make me feel
The road is taking me out of the city.
trapped.
The utility lines and tower structures
The conifers at right and tiled throughout
contribute an overwhelming and
this landscape are most prominent.
discomforting quality to this scene.
I like the alpine feeling.
Too many wires.
powerlines take up more than half the
sunny sky.
photo...

P70
P71

1
2

snow and trees.
uh ... hillside, blue, open sky?

P72

2

P73

3

open space
Evidence of harvest, seed trees, roadside
drainage, wide shoulder.

Hilarious. It's like someone was trying to
see how wasteful they could be with
powerlines. it's so intrusive on the scenery!
powerlines, road, contrails
the first thing ou noticeare all the power
lines overhead.
Monoculture, power lines seem to be hung
low.

P74
P75

3
2

Blue sky, trees, well maintained highway.
far hills look ok

Powerlines that may be eminating cancer
causing electro-magnetic waves.
power lines, large highway

Survey Responses: Scene 15

Additional Comments on Scene 15

I've driven this route a few times.
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Survey
Participant

Rate Scene
15

LIKE about Scene 15?

2
1

P78
P79
P80
P81
P82
P83

2
2
4
2
2
3

P84
P85

2
1

P86
P87

1
1

Not much.
nothing

P88
P89
P90
P91

4
1
2
5

hills, trees, snow
the mtns

Power lines, road - not much wilderness
here.
too many power lines!!
power lines, highway, cars, unnatural
grading
powerlines.
again the power lines

P92
P93

2
2

Sky, snow and trees
snowy hillside

Awful, random, numerous lines. Looks like
they were put up with decades in between.
Can't they be combined?
power lines, roads, cars

3

P95

1

P96
Survey Responses: Scene 15

type of landscape
sky color

Additional Comments on Scene 15

Power lines are overwhelming the
experience.
power lines and highway
the lines over the highway feel unsafe and
are distracting
powerlines, road, cars
power lines and autos

P76
P77

P94

Trees and snow.
land

DISLIKE about Scene 15?

Great scenery if you remove the highway
and power lines.

Not much.

So many lines in the sky.
Who came down and dropped all those
lines? How ugly

The marvellous appearance of a massive
web of overhead powerlines. Viva
Photoshop

This reminds me that radio reception in this
part the State is generally poor. That many
overhead powerlines would mean that my
sketchy AM radio reception would be nonexistant and I may miss a crucial set of
downs in a Husky football game.

Again the road idea, I guess you just drive
right past them without really noticing.
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Survey
Participant

Rate Scene
15

P97
P98
P99
P100
P101
P102
P103

1
3
2
3
3
3
2

LIKE about Scene 15?

DISLIKE about Scene 15?

trees
hills
The trees.
The sky and the trees.
Pretty! I'd like to drive there, also.
snow
trees, snow, mountains in background

powerlines
boring road, too many cables
Power lines.
Tons of power lines.
Again with the electric wires.
powerlines
power lines, roadway, cars

Pass
The trees and hills.

Not much you can do here in the way of
landscaping, except dig up road and tear
down the power lines and plant trees.
The cars.

Way too many lines.
the power lines and poles
the cars and the road

Additional Comments on Scene 15

P104
P105

2
4

P106

2

P107
P108
P109

2
6
2

the trees

P110
P111

2
1

The hills in the distance look nice
Trees.

P112
P113

2

At least there are no buildings

Too many power cables.
The cars, the powerlines, the swath of high- The lines over the highway feel a little
way related landscape.
threatening--they cover a wide band
Power lines.
Poles, scraggly vegetation on hills, highway.
It's boring!

P114
P115
P116

3

again at least there are some trees and it's
not just flat and bare

the combination of man-made roads and
power lines certainly detracts from any
natural features

P117

1

the trees

P118

2

pretty trees, but cleared area all around

1

Survey Responses: Scene 15

If we are going to have electricity, we have
to put the towers and lines somewhere.

the roadway and the sky filled with
powerlines
whoah there power lines! there are so
many!! highway super intrusive
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Survey
Participant

Rate Scene
15

P119

1

P120
P121

2
4

P122

3

P123

3

P124

2

P125

2

P126

3

P127

3

P128
P129
P130
P131
P132
P133
P134

3
1
2
4
3

Survey Responses: Scene 15

LIKE about Scene 15?

DISLIKE about Scene 15?

Additional Comments on Scene 15

From top to bottom: contrails criss-crossing
the sky; lots of high tension wires over a
freeway; clearing of a forest; a freeway in
forested mountains.

uncongested freeway
horizon and trees would make it a pleasure
ot drive here and enjoy the landscape. At
least the power poles are set back from the
road and do not follow it so they would
come and go and dissolve away as one
drives.
blanket of powerlines
trees and snow
road, cars and electric wires

Good looking road
looks harsh but the sky is blue.
As good a place as any for power towers
Natural beauty surrounding the scourges of
It all shows what we sacrifice for the sake of
the country.
Asphalt and wire.
convenience.
most of the trees have been removed. Also
There are a few trees left
pylons
The hill is an eyesore. It's been cleared and
looks sparse and empty. Would look much
Open sky. The trees.
better with more trees.

sky, trees

dude why so many electric and phone lines?
So many power lines in the sky that I barely
notice the cars and road which might
normally bother me.

mountains
The hills, snow, trees, and sky.

The telephone poles are ugly. The cars
aren't great either, although it does remind
me of trips to the snow when I was little.
road, power lines
Way too many wires
powerlines, freeway
The powerlines.

nothing

wiring

The trees and snow on the right, the
mountains in the back.
trees
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Survey
Participant

Rate Scene
15

LIKE about Scene 15?

DISLIKE about Scene 15?

Contrast of dark and light, adventure of the
road
Spotted snow
blue sky, contrast of dark trees against sky
and snow
electric lines and cars

P135

5

P136
P137

3

P138
P139

3
6

Blue sky.
It's like the cars are under a roof.

P140

4

The lightly snow-covered hills, the pine
trees, and blue sky

P141
P142
P143

3
3

nice mountainous feel.
Pines, snow

P144
P145
P146
P147

1
1
2
1

the blue sky
Sun and shadow.

The endless powerlines nearly completely
detract from the scenery.

WAY too many wires.
Interstate, cars, and powerlines detract
from the scene.
Powerlines

I'm more used to seeing wires like this when
driving (like the folks in this scene) rather
than hiking, for example, but they are still
ugly.

the power lines - they completely ruin this
photo
Wires!
Again, there are too many wires.
Hard to see any landscape.
Power lines and road/cars dominate with a
constant and intrusive human presence that
makes the scene almost entirely unpleasant
power line pattern overhead.
obviously the power lines and the spaghetti
of wire

P148
P149

1
4

Hard to come up with anything here.
power line pattern overhead.

P150
P151

1
2

don't like much at all

P152

2

P153
P154

5
3

P155

3

The landscape and trees are OK.
I feel like I have been on this road, it feels
familiar
power lines!!
Blue Shadows.
Power Poles.
The sky and the light dusting of snow. Even
the contrails a little bit.
Holy frickin power lines! Yuck.

Survey Responses: Scene 15

Additional Comments on Scene 15

It is hard to enjoy the view with the power
structures and other human presence in the
scene.
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Survey
Participant

Rate Scene
15

P156
P157

1
2

P158
P159
P160

1
1
4

P161
P162
P163
P164

3
3
3
3

P165

1

P166

2

Some sense of outdoor space...

P167
P168

3

The sky is nice with the trees

P169
P170

6

Love it. Going East to somewhere different!

P171
P172
P173

5

sun on the snow on the hills and the trees
colors, snow and trees
Going home

P174
P175

2
6

Survey Responses: Scene 15

LIKE about Scene 15?
feels like you're going somewhere fun

I like trees

DISLIKE about Scene 15?

Additional Comments on Scene 15

cars, big road, power linesa
doesn't look safe with all of those wires
over head, looks like a transport vehicle
would rip them down and cause a lot of
damage. And they are ugly
NOOOOOO!!!!

Makes me want to go too
Blue sky , snow on the hillside, clusters of
trees.
Nice hillside

Wires
Two words power lines!!
Cluttered by power lines
Power poles

Looks like the opposite hill has been clear
cut, and the power lines and highways really
offend me. Too much "footprint" on the
landscape.
Here the power lines really distract from the
view
way too many power lines.

don't usually pay attention, but now that
you call attention to it...

power lines
cars and wires
The wires
I do not like driving under power lines and
there seems to be meaningless infinity of
them stretching into the horizon. In this
Well maintained road. Some nice trees that landscape, the road, the tower, the lines are
look as if they may have been there for at all one sees. And, I could see that in the
least a little bit.
city!
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Survey
Participant

Rate Scene
15

P176
P177
P178

2

P179
P180

P181

LIKE about Scene 15?

Great trees standing out from the forest

DISLIKE about Scene 15?
What would be at least pretty, despite the
roadway and vehicles is made ugly by the
power lines.

2
3

trees, snow
Big sky, blue

too much focus on cars and power lines;
also, picture is too busy, too many things in
the photo
not much

1

snow

power lines

looks like the net on those outdoor aviaries
at the zoo--nothing like feeling trapped
inside

Too many overhead wires and they are
hanging too low. Some do not appear to be
connected to anything. They look like they
could fall on the road at any time

P182
P183
P184

2
2
2

P185
P186
P187

4
2
3

P188

4

P189
P190

3
3

Scenery.
Trees, snow

P191
P192
P193
P194
P195

2
2
1
2

The hill and the trees.

Survey Responses: Scene 15

Additional Comments on Scene 15

Power lines give a sense of movement
through the scene
Snow.
A fairly scenic highway.

Power lines, cars & road.
Looks like a cold day
Clearcut. Power lines.
Wow, what a lot of power lines!

The number of lines overhead feels like you
are under a net.
Feelsl ike there is a net above the road
The many lines hanging over the road as
well and the towers.

The American life. Cars. Electricity.
This scene doesn't elicit any strong
reactions.

Traffic
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Survey
Participant

Rate Scene
15

LIKE about Scene 15?

DISLIKE about Scene 15?

P196

2

I like the trees and the hills.

I don't like the power lines going across the
road like that, it's kind of unnerving and
more visually distracting than power lines
running parallel to the road. The trees are
also sparse.

P197
P198

3

A nice day with clear blue skys.

The number of wires in the sky.

P199
P200
P201
P202
P203
P204
P205
P206

1
3
1
2
5
3
3
4

P207

1

The snow and trees.
hills and trees
not much
Trees & snow.
going skiing

1
3
3

The thought that you can get past this
horror quickly...
No traffic. Quiet drive. Trees.
Clear sky

P211
P212

2
2

Snow, mountains trees etc.
Big open sky

Survey Responses: Scene 15

Aside from the number of wires in the sky,
looks like a typical communte eastbound in
Washington.

The huge power lines and huge power
towers.
nothing "eye-catching" about this one
all the power lines
Power lines.

symmetry....seems interesting...snow

P208
P209
P210

Additional Comments on Scene 15

I hope to never see this many line draped
across the sky
The intrusion of the wires and towers, of
course. And the absence of any suggestion
of how a landscape architect might rectify
or remedy the situation.....it needs help!
Power lines.
Road & wires
If I was driving through there I'd be freaked
out by all those lines and wonder WTF was
going on.
Too many power lines.
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Survey
Participant

Rate Scene
15

LIKE about Scene 15?

DISLIKE about Scene 15?
The cars in the picture really bring home
that this is a highway, and the powerlines
are overbearing. Not a lot of undeveloped
land here, and the big trees seem squeezed
in between cars and powerlines.
power lines.
power lines
those lines in the center of the picture are
the first thing one sees and not the trees
and hills or snow
the wires
powerlines
cars
the grid

P213
P214
P215

3
2
5

Big trees, snow.
blue sky, and tree silhouettes
snow on hills

P216
P217
P218
P219
P220
P221

4
2
2
4
6
4

the scenery is pretty BUT
the natural features
trees
snow
snow, trees

P222
P223
P224
P225
P226

1
2
3
1
3

nothing really.
snow, trees

overhead electric lines... so many of them.
powerlines predominant
Power lines and highway.

Lines

Lines

P227
P228
P229

1
2

P230

2

Survey Responses: Scene 15

Additional Comments on Scene 15

people are going somewhere and likely not I don't have any answers, but i'm sure
paying too much attention to lines and bare aware of all the energy going somewhere
looking hills
but leaving a messy land surface
the wires and pylons

am I willing to pay more, a lot more, to have
lines dug for underground, I really can't say
yes with enthusiasm

This is not real. Is there ever a spot with
this many power lines!?
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P6
P7
P8
P9
P10
P11
P12

P13
P14

P15

P16
P17
P18
P19
P20
P21
P22
P23
P24

P25
P26
P27

P28
P29
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Do you notice large power lines?
Have you felt they affect your visual experience? How?
Yes. I live rurally, and find that power lines are a visual nuisance. I understand that we need power,
but figure we can find a way to meet the need without destroying the beauty around us.
yes. yes. i saw them as a necessary evil: sculptures on the landscape and tried to view them that way.
Yes. I find the power lines interesting. The engineering involved, the linear motion through the
landscape.
Yes, I feel like i'm not allowed in those places. they also make me feel less off the beaten path.
Yes, they separate the landscape and take away from the natural beauty of the land.
Yes, and no
yes- I don't like them- they are not well positioned in the skyline
Absolutely!!!
Rarely.
1. Yes
2. Sometimes they seem worse than other times.
Only the large power lines. They often seem obviously out of place and I'm not particularly fond of
being near them. The larger they are, and the more dense together, the more they seem to interfere
with my perception of being in a rural area.
Yes to both. They tend to make wide-open spaces look cluttered, or detract from ridgelines. I hate
seeing big swaths cut through forests, though I understand it's necessary for safety.
Yes I notice them, but I suppose I expect to see them, so when I do see them, unless it's a huge
amount of very large ones, I don't specifically notice them. I'm more likely to notice a pretty landscape
without powerlines and notice how beautiful it is, although the fact that it's without powerlines
probably doesn't consciously come to mind.
Yes. I notice them when there are big cuts through trees or other signs of altering the landscape to
make way for the power line. I also don't like walking near or under power lines
They are ugly and they hum makes you think they are somehow alive
I often notice large power lines. In certain situations, I think that they look interesting. However, the
majority of the time they distract from the view.
yes I notice power lines in the landscape. Yes i feel that the affect my visual experience.
Yes. It's taking away from it being undisturbed and a feeling of uncharted territory
Yes, yes they are ugly
Yes. Blocking the view or ruining what could've been a great photo.
I do notice power lines. The larger they are, the more they interfere with the natural surroundings. I
also hate the big swath of trees that are removed to accommodate the power lines - it looks like a big
scar in the landscape.
Yes, they are everywhere and create straight lines in the landscape that are out of place and
disharmonious to the viewer who is looking for wilderness
no not til I saw and commented on the lines in these pictures
Yes I certainly notice them. I think they greatly affect how I experience, "the great outdoors". I have
been fortunate enough to spend considerable time in a State that did not allow heavy powerline so
close to highways and communal centers. I find it has affected where I choose to have outdoor
experiences.
I notice them, usually they're when we're driving and I don't expect great landscapes when driving
anyway.
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Do you notice large power lines?
Have you felt they affect your visual experience? How?

P30

Yes, I often feel they detract from the natural beauty I could be appreciating, and inject an unwelcome
technological note. They are the 100-lb. gorilla in the landscape - I have to consciously try to erase
them mentally. Some of the larger structures look like they could become like the overscale robots in
the "Terminator" or "Star Wars" movies - very offputing, to say the least.
Yes, I do notice them. Yes, they do effect the experience. However, done right I think their is a certain
pleasure in seeing technology and nature merge. Again, it has to be done carefully or organically over
time.

P31

P32
P33
P34
P35
P36

P37

P38
P39
P40
P41
P42

P43
P44
P45
P46
P47

P48
P49
P50

Yes, I notice large power lines all the time as I spend a lot of time traveling in and around Eastern
Washington. Since the landscape is at times so flat and you can see so far in the usually clear weather,
the power lines are very visible against the landscape. The exceptionally large power poles with lots
of lines on them are especially noticeable. If you're right underneath them it can also be a little
unnerving to have such large structures running overhead.
YES TAKES AWAY FROM NATURE
yes and also phone lines--underground lines are a plus, but not practical for high power--we depend
on power and the lines have to go somewhere
Yes. The power lines interfere with the beauty of the natural landscape.
Occasionally. They feel intrusive, industrial, and like encroaching civilization.
Absolutely. It often seems as though I can't find a viewpoint where these lines are not in my field of
view. When I am looking around outside, I am generally looking for the natural beauty of the area,
and get annoyed when I am distracted by poles and wires.
Yes, I notice the power lines in the landscape. Yes, I feel that they negatively affect the visual
experience, because they are alien and obtrusive. I also think that there are more offensive ones than
others, in terms of their size, structure and style.
I see power lines all the time in the rural area that I live in, and never thought anything of it. They
seem to fit in better in real life than in photographs.
Wires mar the beauty of the environment. Yes I notice
ugly
all the time....
Absolutely - they often ruin the entire experience. Even in neighborhoods. Sometimes I look up the
street and realize how ridiculous it is that we have huge poles and wires everywhere, and that for the
most part I don't even notice them anymore because I am so used to them. Yet imagining them not
there makes me realize they really change the look and feel of everything. In more natural settings
the power lines are a reminder that humans are everywhere, and we don't have a lot of untouched
land left. It is sad. However, I have driven through deserty areas with the fields of windmills, and I did
think those were kind of interesting to look at.
yes, they distract and detract from the natural experience
Yea, no
Yes, they just look so unnatural against the landscape
I notice them, but usually think of them as a part of what is needed.
Power lines have become part of our landscape and as a result we have been able to overlook them
(that is we get used to them), but that doesn't mean that they go un-noticed. They are generally ugly.
They frequently destroy photos. I would be great to see a better treatment of them in the future
since they are probably here to stay.
yes. i go to the mountains to be "away" from people, built infrastructure, etc. so it's a bummer to be
bombarded with infrastructure still.... when i think i'm "out in the woods"
yes. Wires imply people invading natural space.
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Do you notice large power lines?
Have you felt they affect your visual experience? How?

P51

Yes, in some cases I enjoy the contrasting effect, however in general i find the lines to be obtrusive
yes; yes, in some landscapes they totally dominate what would otherwise be completely undisturbed
nature and wide expanse views.
Yes. Yes. They detract from the peacefulness of the scenery and remind me of business and industry.
Those aren't bad things, but sometimes I want to get away from them for awhile.
Always. Yes. And if we get too close to them, I can hear them crackle.

P52
P53
P54
P55
P56

P57
P58
P59
P60

Yes 100% they just make the whole scene seem out of place not a place I would want to stay near. It's
like a interruption in nature with the wires there
Yes, I notice them sometimes. I usually start wondering about them and how humans have touched
everywhere. It distracts me from thinking about the natural surroundings themselves and rather our
human impacts on the land.
I notice them a lot and often think they are distracting from an otherwise perfect view. It's like trying
to read with hair in your face, trying to see past it.
Yes--they feel invasive.

P61
P62

Yes, but I kind of take them for granted when I'm out there. I wish they weren't there, but I don't
know what would be a better solution that would be less injurious to the environment.
they are just fine.

P63

I do notice them and they do affect the visual experience, but they're sort of a necessary evil.

P69

Yes. Simply by being large and in the way of the vista they detract from the experience. When I
recreate I want to feel like I am one of few if not the only one out in nature. When I see large power
lines I feel as though I'm right next to a major metropolis and that's what I'm trying to get away from.
Yes, they are a blight on the beautiful landscape that I seek out specifically to enjoy aesthetically and
through physical engagement.
Yes. Encroachment of technology and progress isn't always better.
I have not stopped to pay attention to the utility structures in the landscape.
Yes. The power line distract from my enjoyment of the beauty of the countryside.
Yes. And No. Large swaths of major power lines clear-cut through a forest might stick out...but they
don't always bother me. Power lines, light posts etc. surround most roads and built environments so
they are to be expected.

P70

Yes. We often drive along the coast and a beautiful landscape will be interrupted by powerlines.
Additionally, it's frustrating when trying to take pictures as you attempt to maneuver around the
obstructions. It creates a dissonant experience of being in a minimally developed setting (anywhere)
and then seeing glaring signs of modern life. My husband and I have often talked about how it's
disruptive to the sensory enjoyment of nature.

P71

Yes. I grew up in central washington and travel the I-90 corridor and similar with some regularity.
Also very familiar with these scenes (including powerlines) from childhood road trips. Just relatively
recently had an energetic conversation with some friends about the wind turbines around the
Kittitas/Ellensburg area ... there were big proponents of wind energy ... and I recognize the irony of
driving by this area and using fossil fuels all while criticizing the aesthetics of these power generating
machines ... but in my opinion they definitely detract from the pleasure I find in viewing the Icicle
Range, Mt. Stuart, and the foreground sage hills.

P64
P65
P66
P67
P68
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P73
P74

P75
P76

P77
P78
P79
P80
P81
P82
P83
P84
P85
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Do you notice large power lines?
Have you felt they affect your visual experience? How?
I do feel that power lines affect the landscape they inhabit. The larger metal frames are the biggest
impact. They dominate the landscape, they are the first things you notice. Those frames can block the
natural landscape behind them.
When travelling in rural areas, do you ever notice large power lines in the landscape? Sure. They're
inevitable when power is needed. Have you ever felt that the power lines were affecting your visual
experience and how? Sometimes but not often. They're part of the landscape. If they can be made
less 'obvious', then great!
Yes, but worried about powerlines even more in the city.
I definitely notice power lines, especially large ones, or ones through otherwise natural habitats.
Power lines are definitely a detractor to the visual experience of natural and even more urban
landscapes
Yes. They detract from an experience of feeling like I am in a remote location.
Always. Hate them, would love to see them underground where they don't get knocked out by cars,
weather, etc. Yes, they negatively affect the visual experience, even when within towns/cities. Who
wants to look at messy wires against architectural rigor, even when the architecture is bad?
I usually do notice power lines, they are usually more distracting from my experience in more confined
remote places than in areas of concentrated human use
yes, always, hate them. Very sensitive to them, feel like they completely destroy a view.
Very often and wish they could be maintained in a less obtrusive fashion
power lines are ugly and ruin the view

Yes, I notice them. Yes, they are usually annoying. I try to get further into the backcountry to avoid
them!

P87

Of course - they are especially obvious in the vast expanses and long views found between the Sierras
and the Rockies. They are a jarring note in the landscape.
Sure, I notice them all the time. They are a distraction if I am trying to enjoy the outdoors (hiking) but
for driving, not so much.

P88
P89
P90
P91

yes. if somewhat hidden in between trees they are less of a hinderance to the visual experience.
Yes,They have to clear cut areas to install them the block vision on nature.
While they are necessary they really ruin the view
Notice them, but I don't wish that people live in darkness to make me happy

P92
P93

Wherever they are... I see them. Or if they are there and I don't see them that would be remarkable.
I almost never take photos of stunning scenes if there are power lines in view. Too much reminder
that I am not in that space or wilderness alone, because there are people at the other end of those
lines needing what they provide. If only they could all be buried or otherwise removed.
yes, they get in the way of the view

P94
P95

Yes I notice them, absolutely. As stated above, when they are in a long row they can create an
interesting perspective and actually give a lonely road some character. Affect my visual experience,
yes occasionally they would be a flaw in a photo, other times they may be the subject.
Yes, they always distract from the enjoyment.

P86
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Do you notice large power lines?
Have you felt they affect your visual experience? How?

P98

See response to Scene 12. The only times I ever really noticed powerlines in a negative sense was in
Gilgit in Northern Pakistan. Everbody there just taps in by stripping insulation off the wire and
wrapping their line in. Scared the crap out of me and presented a mazeof criss-crossing lines that
obscured the view of the Karakorums. My guess is if you asked people (or yourself for that matter)to
describe the powerlines between Point A and Point B on a rural route they frequently travel you would
find scarcely one person who could even remember powerlines. When they are shoved in our faces
like in this survey, our response is exactly what you would expect. So in a sense you may be pointing
out the obvious here. In reality, we are so acculturated to certain visual elements of our landscape
(say the powerlines we have seen from birth) that, like the Andes to someone who lives there, they
are largely invisible. New powerlines? Big stink at first and then they too eventually become invisible.
yes they are ugly and remind me of the damage we are doing to our earth
yes, I actually like them sometimes, but big masses of them or ones that seem scattered all over are
visually frustrating

P99

yes....they distract from the pristine nature of the scene and sometimes they are of large, ugly design.

P96
P97

P100
P101

P102
P103
P104

P105

P106
P107
P108

P109

P110
P111
P112

P113

I do notice the power lines, and sometimes it's a saddening reminder that there is no place untouched
by the human hand. Other times I look at them and am reminded that they are taking power to places
like farms and rural communities and connecting the producers of our food with the cities. That even
though I don't always like the look of them aesthetically they are what binds us all together.
Yes. They do signal that there is powe in an area- always good. But they mar the natural beauty in
such a drastic way! There are definitely other options!
apparently not until I was looking at them in consecutive images. although they are the most annoying
when I am trying to take pictures and ski around them and drive around the hubs and see them
through crop fields and on ridge lines and...
Yes, disrupting the flow
My comments above kind of some up what I see and feel.
Yes. They're just so bulky and in the way of the beauty that is the natural landscape. I feel like in some
areas efforts are made to try to disguise the poles, which works sometimes. But mostly they're just
big, ugly structures in the way of a beautiful view.
I notice them.
I don't let them affect my visual experience. See additional comments on scene 115
yes - I do notice the power lines. They take away from the naturalness of the scene.
Do you like power in your house? Deal with power lines in the country!!!!
Yes, when there are so many of them through an otherwise wild landscape, it is irritating. If aboveground cables are necessary, they should at least be as compact as possible--not spread out over a
large (wide) area.
yes. They look like towering giants in the sage/scrub landscape--sometimes that's visually interesting.
The places where they've cut a clearing in the forest and clearly are managing and controlling the
landscape to preserve access are more disturbing. Old wooden lines evoke my childhood. The
sagging lines in great concentrations are not visually appealing.
Of course. It is obvious that power lines are visual garbage.
I feel that when they are obvious and angular, they ruin the landscape
Yes. They offend.
Please turn your efforts to getting Seattle (and other municipalities) to burying their
power/communications lines; they offend my visual appreciation far more than trunk lines.
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P114
P115

P116
P117
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Do you notice large power lines?
Have you felt they affect your visual experience? How?
absolutely. though we understand their need, they detract from beautiful areas and make a dry ugly
land even worse. they are a necessary evil and we know when in a river/dammed area (hydroelectric
activity) we will see even more.
Normally ignore them
Yes. They block views and often stand out against nature. Sometimes they feel appropriate (perhaps
because I've grown up with them always in the background), but that's most likely because I'm used
to them and I expect them.
yes. Yes, because they distract from the landscape signifcantly

P121

yes. I mostly feel an emotional attachment to what they symbolize- man's dominance over nature
and destruction of habitat. they break up habitat areas and who knows how dangerous they are to
wildlife? they are a visual reminder to me of us sucking as a human race.
Yes, I notice the powerlines often, but try to see the geometry and other visual effects to make it
more interesting, making the best of an intrusive scene. My own living room view is obstructed by
powerlines and ruin many a magnificent sunset.
Yes. I do not like the often harsh lines in the forest/landscape where they are placed. Often a large
swath is cut to accommodate them and I do not like the way the landscape is partitioned in unnatural
straight lines. I also do not like them in full view against the sky and prefer them blending into
mountains and scapes below the horizon. On a positive note, I see a lot of birds of prey utilizing them
to collect roadkill along roads -a problem onto itself but at least we are afforded the opportunity to
see some rare species.
I notice the power lines all the time and they interfere with the natural lanscape viewing, they are out
of context in the scenery

P122
P123
P124

Yes. Power poles can be a salient, overbearing distraction, but without them, life would be harshly
different. As an aside, I think wind turbines are an order of magnitude more ugly, as well as a menace
to birds. are incapable of producing any significant amount of electrical power and require much more
complicated grid tie-in engineering not to mention far more maintenance.
I have often felt that they are a blight.
Yes. Most power lines are nasty

P118

P119

P120

P125
P126
P127
P128
P129
P130
P131
P132
P133
P134
P135
P136
P137

I have but it rarely negatively impacts my experience. The most obvious is when a large section of
trees have been cleared in order to allow for power lines (example picture #13). When I see that I
immediately think of the impact humans have on the environment (and I wonder if it's worth it).
Not in rural areas, but I noticed them a lot in towns in Japan.
They just aren't pretty.
Yes, especially when driving. When they are neatly lined up it's fine, but when they're in disarray or in
the midst of civilization chaos it makes everything uglier.
Sometimes. They break up the landscape
Yes, I notice them alot. It takes away from the natural sights, sometimes your eyes can't help but be
drawn to them. It looks like we've put chains on the earth itself.
basically reminding me that we are infants in an infinte universe
Yes, they have been in the way when trying to take pictures, and I dislike hearing them buzzing
overhead.
takes away from nature
Yes, I notice them some of the time. They can be very pretty at night, but obtrusive during the
daytime. They make it difficult to feel like you are getting away.
Yes, Yes because they take away from the pristine beauty of God's creation.
They do, and I avoid them. I don't like how they look or feel
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P148
P149

P150
P151

P152

P153
P154

P155
P156
P157
P158
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Do you notice large power lines?
Have you felt they affect your visual experience? How?
Certainly I notice power lines and they affect the visual experience nearly always. I have often tried to
avoid them if taking a photo, for example.
They are hard not to notice. They do affect the visual experience - but I've grown more attached to
them than I find them a visual nuisance because they provide a necessary service to humans and can
be beautiful in their own right (like wind turbines on hillsides). There are places that I would find them
to have a negative effect on my visual experience - if I were in a true wilderness area or protected
natural area. I wouldn't expect to see them in the Rainier or Yosemite backcountry or along Crater
Lake Rim. There is room for everything on the earth and it's up to us to choose wisely where we put
things.
YES! They are, first and foremost, a physical and visual barrier/block from the natural landscape. They
break up a scene visually and also they are a reminder that there are few truly wild places left that
people have left untouched. They say, "People have been here." You don't see lines drawn across
Mona Lisa's face.
Yes I notice power lines in the landscape.
Yes. Power lines affect my visual experience. We go to rural places to leave city life, and power lines
are a reminder that we're still not totally out in nature.
Yes. It detracts from the landscape.
They detracted from the beauty of the landscape
yes. They are necessary, but it's sad to see the visual impact.
Yes. I find them vaguely threatening.
I don't remember seeing them much in flat rural areas. I've seen them a couple of times while hiking
and it feels oppressive...it makes me feel enclosed.
Power lines make me find another area to enjoy the natural landscape.
Yes, it should be evident from my comments above. They detract from the scenery and disrupt what
would be an otherwise relaxing view. In an urban setting they are less prominent, but in a less
developed area they are a terrible eyesore.
yes. they can be ugly and beautiful. they are a reminder of human imprint on the word we live from.
Always notice man's imprint on the natural world. Sometimes the power lines and/or poles seem
okay as part of the landscape. Almost evocative. Sometimes as in the last few shots it is
overwhelmingly obnoxious.
yes, i have noticed. yes, i feel they negatively affect my visual experience. seems out of place and ugly.
Yes I have noticed the power lines, the structures and the denuded vegetation required below them.
They often seem out of place as the large ones always seem to run through areas that are less
developed making them obvious. As these areas become more developed, it is sad the view has to be
marred in this way.
Yes, sometimes I use them as landmarks especially in central Illinois there are windmills and huge
power lines on US 39.
I think the older I get I am more concerned about power outages and the damage a power line
accident could cause.
They are ugly.
YES. Mostly they ruin the natural balance and flow of a view. OCCASIONALLY I find them quaint and
an addition to a scene, but that is rare. Overall, they sort of make me feel like I can never escape or go
off the grid.
Yes - sometimes it feels like there are no places without power lines
yes. they break up the scenery
yes, but I also realize the necessity of them for communication, business, and safety
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Do you notice large power lines?
Have you felt they affect your visual experience? How?
I notice the power lines always, but I guess that's the only solution to get power to all of the remote
places people live. They're such an intrusion, though; too bad there's not a better solution so we don't
have such scars on the land.
Only when trying to compose photos
Fthey are always an eye sore. But the reality is we need them to survive untill alternative power is a
practical means for everyone
Little affect. They are gone quickly when driving.
Yes - smaller is better
I always notice the power lines. I think smaller poles with a few lines can inhance the visual
experience. They are what makes our daily lives possible. The larger metal or concrete monsters take
over the landscape and create and eyesore.
not usually, i try to notice the landscape

P167

Yes - and regularly comment on them. The act to stop the feeling of rural, wild, and wilderness.
I've actually never really noticed the power lines before when I'm in the actual place. Unless they are
really big and bulky.

P168

Always. They are extremely ugly. While I am forever grateful for having been born at a time and place
where electricity is readily available, I don't want to have to look at it. I want to spend as much time as
possible in places where I don't have to look at humanity's attempts to conquer the forces of nature.

P169
P170
P171

P172
P173

P174
P175
P176
P177
P178

P179
P180

P181

No. Get real. Rural people for the most part deserve to live where they want. If it is cheaper and easier
to string wire than it is to bury it, then let it be. For the person that is passing through to whine about
it bothering them is petty and ridiculous. If they want to pay for it then fine!
Yes and yes. Power lines cut up the nature. Always feel unhealthy around power lines.
oh! THAT'S why there are power lines in the photos! i notice them less in real life. i think because they
seem like part of the normal landscape since i have always lived around them. most scenic
photography doesnt include them and that might be why i find them so ugly and distracting in these
photos. in photos of the city, i probably wouldn't mind them so much.,
Oh yes. I notice them and I do feel that they affect my experience.
I do notice them, but try to ignore them, I guess. What I really dislike is when there is an entire forest
of them, under barren ground. Or when there are flimsy, tilted poles with one wire on them. The first
seems like an invasion (however necessary) the second just gives a sense of neglect.
I do notice large power lines, & it tends to have a negative effect on me.
I notice them frequently. As noted above, I do wish there was a way to get the electricity without the
scenic disruption of the power delivery system.

Yes, I notice them. In some ways, they detract from the beauty of the scene, but it depends. In some
scenes (such as scene 5 above), the seem to fit in with the scenery nicely. In regards to this
questionnaire, it seems that I am more likely to feel that the power lines detract from the scene when
they are large and metal rather than smaller and made of wood.
Not really. I mentally "photoshop" them out.
Who could miss the power lines. Of course the affect my visual experience! They interfere with my
view of the natural landscape. But I also know we need to transport power somehow. There has got to
be a more aesthetic way to do it.
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Do you notice large power lines?
Have you felt they affect your visual experience? How?
Sometimes they power lines negatively impact my experience. But other times they add an
interesting note to the image.
Always negatively. Sometimes I like to imagine what it would look like to early settlers without all the
power lines & roads.
They're not as noticeable when you're driving past them vs a static shot of them. They don't really
bother me, folks need electricity.
Of course they affect the visual experience of rural areas, but they're so commonplace that they're
easy to overlook. Only when the landscape appears to be a bit more pristine and/or the power system
is very large, do I take notice.
Power lines are necessary, but they do look really ugly. And I would not want to spend a lot of time
around them.
Sometimes I do. I'm used to the lower-profile wooden poles & wires. They tend to blend into the
landscape since they are made out of natural material & are smaller. However the larger metal
towers are very distracting & ugly.
Yes. It's ok if I am just driving by, but I dislike them if I am trying to go for a hike or spend time
outdoors. A few lines are ok, but when you get to the photos that have 5-10+ lines, it is very intrusive.
I haven't noticed it much
I always notice them and feel they always take away from nature.
Yes, I notice them. They detract from the purely natural landscape, but sometimes they can be
interesting too. Most often, I don't care for them though.
I do notice large power lines in the landscape. Usually they take up a small enough percentage of the
landscape so it doesn't bother me.
I don't usually think about them unless they're really sticking out like a sore thumb. If they fit in I don't
think about them, they're just a fact of life. After looking at these pictures I noticed that their presence
can make an area look a bit more impoverished, though (since rich people can usually afford to lobby
or influence their influential friends to not have large strips of power lines built through their
neighborhoods).

P196

When I was younger my family used to take a lot of road trips and I liked looking out the window,
looking at the power lines and relaxing the focus of my eyes enough so that the power lines looked
like one long thread moving up and down, up and down.

P197
P198
P199

I can sometimes tune them out when looking outside, but if there is a large number of them it makes
the area look uglier. It also makes we wonder why we haven't come up with better alternatives.
Negative
The power lines intrude on the rural experience. Wish they could be underground.

P200
P201

P202

sometimes I notice power lines, more so when I am driving than when I am the passenger (I'm usually
knitting then) and it makes me sad that I'm using a car on a paved road to get to a more "rural" or
"nature-y" area that requires these power lines for me to enjoy it. If there were a better way I could
both travel and enjoy those places with less of an imprint, sign me up and tell me how!
Yes, it breaks up the beauty and naturalness of the scene. A reminder of our ever encrouching human
spirit
I spent 12 years traveling full-time in an RV and frequently noticed power lines negatively impacting
what would otherwise be a beautiful scene. I found this especially annoying when trying to take
pictures for my blog.
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P203

P204
P205
P206

P207
P208
P209
P210

P211
P212

P213
P214
P215
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Do you notice large power lines?
Have you felt they affect your visual experience? How?
Often views are impeded by power lines but I think that they are pretty necessary for the people that
live in those areas. Sometime when it is just one power line they look really beautiful.. Like roadside
guards
Power lines are more noticeable in sparse landscapes. When they're symmetrical, they can actual add
to the scene by giving a visual line of focus and creating interest in a very horizontal environment.
Yes, they are ugly.
yes. Not always. Depends on the type and how many. I know they are necessary, but the larger ones
always seem to be the worst.
I would prefer to not see them of course.
Always. When complex, they are ominous...simple phone poles are more friendly.
Yes. They take away from the beauty of the area.
Yes - a lot of times I ignore them in places I'm used to, so when I did photography I would forget they
were there. But then I'd take a picture and when it came back it would look cheap and ugly, and it
would mess with the composition. I always feel like when they cut through timber it looks like a scar.
But I love rustic fences.
Yes, I notice them. The ones going up mountains with clear-cuts underneath make the worst visual
impression.
Yes, sometimes powerlines get in the way of a beautiful landscape. It reminds you that humans are
dominating nature. It also makes me wonder how much the installation, maintenance, etc. is
disturbing the natural functioning of what I'm looking at. I will note that some powerlines are more
visually appealing than others.

P216
P217

yes - does not look natural
Sometimes. If there were enough trees I didn't notice them as much or if the mountains, rock colors
were spectacular I focused more on that item.
Yes, but out there I am capable of ignoring them for the vista itself

P218

yes I notice them and the only time I like them is when there are interesting birds perched on them

P219
P220
P221

P222
P223
P224
P225
P226
P227
P228

i notice them, and i think that they do affect my visual experience, but in a positive way. power lines
make the landscape more stark and real, i think, and evoke a certain loneliness.
Yes... obstructs views... creates straight lines across rolling landscapes
yes. I enjoyed looking at them when I was young. I grew up seeing them as a part of the landscape. So
I don't feel very uncomfortable looking at them unless they are very close, say within a 1/4 mile.
Yes. Yes, if they weren't there the visual experience would be much more pleasant. Powerlines add
some tension and distraction to a view.
Yes. Just imposing man made structure on the scenery.
Yes, always. I just get frustrated when they are on the "wrong" (meaning most scenic) side of the
road.
Yes, especially on the highway to Las Vegas and around Hoover Dam. But I personally don't see too
much of it in my local mountain areas, thank goodness, not yet!!!
Yeah, I feel it interupts the peace and expanse of nature
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P229

P230
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Do you notice large power lines?
Have you felt they affect your visual experience? How?
Just returned from driving more than three thousand miles around the west (WA, OR, ID, CO, UT, NM)
and have to say that the power lines that are there are generally not a problem. So much more
visually disturbing things, like trash and overgrazing. Most long distance power lines seem unobtrusive
in the grand scheme of things. Especially in the west when it means hydro instead of coal or gas
plants.
Yes. Yes, I would prefer to be in rural areas and see less power lines but this may not be a realistic idea
of mine since rural areas deserve the same amount of electricity, cable, and other resources which
urban areas have.
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Survey
Participant
P1
P2
P3
P4
P5
P6
P7
P8
P9

How often do you
recreate outdoors?
Often
Sometimes
Sometimes
Sometimes
Often

Age
31 - 64
31 - 64
31 - 64
31 - 64
18 - 30

Male
Male
Male
Female

Sometimes
Rarely
Often

65 +
65 +
31 - 64

Female
Female
Female

P10

Often

31 - 64

Male

P11
P12
P13
P14
P15
P16
P17

Often
Often
Rarely
Often
Often
Often
Often

31 - 64
31 - 64
31 - 64
31 - 64
31 - 64
31 - 64
65 +

Male
Female
Male
Female
Male
Female

P18
P19

Sometimes
Often

31 - 64
31 - 64

Female
Female

P20
P21
P22
P23
P24
P25
P26
P27
P28
P29

Often
Often
Sometimes
Often
Often
Often
Often
Sometimes
Often
Sometimes

31 - 64
31 - 64
18 - 30
31 - 64
31 - 64
31 - 64
31 - 64
31 - 64
31 - 64
31 - 64

Female
Female
Female
Female
Male
Female
Male
Female
Male
Female

P30
P31
P32
P33
P34
P35
P36
P37
P38

Often
Sometimes
Often
Often
Often
Rarely
Sometimes
Often
Often

31 - 64
31 - 64
31 - 64
65 +
31 - 64
31 - 64
31 - 64
31 - 64
31 - 64

Female
Male
Female
Male
Female
Female
Female
Female
Female

P39
P40
P41
P42

Sometimes
Often
Often

31 - 64
31 - 64
31 - 64
31 - 64

Female
Female
Male

P43
P44
P45
P46
P47
P48

Sometimes
Often
Sometimes
Often
Often
Often

31 - 64
31 - 64
18 - 30
31 - 64
31 - 64
31 - 64

Female
Female
Female
Female
Female
Male

Sex

Occupation/
Area of Study
Homemaker.
Landscape Architect
Landscape Architect
Forest Management, Agriculture
student.
Retired teacher
Paralegal
academic
Health care
Behavioral health
Counseling for children
Operations Manager - Technology
company.
Semi-retired/Farmer
IT Support
Attorney
Biologist.
English Professor
Research Asst Tox also semi retired
Full time in Global Health and Full time
MBA Student
Teacher
Sustainability consultant.
Educator - high school
Educatiom
Lpn
wildlife biologist
Nurse Practitioner
Archaeologist, Good Luck Andrea!
social services
Teacher
gardener
Writer, including on landscape design and
gardening.
IT Engineer.
Scientist
SELF EMPLOYED
Elementary School Secretary
Law
Attorney
teacher
scientist: marine ecologist
Contract Administrator for a New Home
Builder
Medical Sales Rep
medical administrator...retired
at home mom
Currently a homeschooling mom - last
occupation was office work and
volunteering in social services.
Lift operations supervisor
Leasing Consultant /Nanny
Owner of a small insulation business
Management
Retired Engineer

Handheld
device?
No
No
No
No
No
No
No
No

Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No

No
No
No
No
Yes
No
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Survey
Participant

How often do you
recreate outdoors?

Age

Sex

P49
P50
P51
P52

Sometimes
Sometimes
Often
Often

31 - 64
31 - 64
31 - 64
31 - 64

Female
Male
Female
Female

P53
P54
P55
P56
P57

Sometimes
Often
Often
Often
Often

31 - 64
31 - 64
31 - 64
31 - 64
31 - 64

Female
Female
Male
Female
Female

P58
P59
P60

Rarely
Sometimes
Rarely

31 - 64
18 - 30
18 - 30

Female
Female
Female

P61
P62
P63
P64
P65
P66

Often
Often
Often
Sometimes
Often
Often

31 - 64
18 - 30
31 - 64
31 - 64
31 - 64
31 - 64

Female
Female
Male
Female
Female
Female

P67
P68
P69

Sometimes
Often
Often

18 - 30
31 - 64
18 - 30

Male
Female
Female

Occupation/
Area of Study
landscape architecture student currently.
previously environmental policy and
education professional
Merchandise sales
Landscape Architecture
Conservation
Small business owner and bookkeeper
Also, substitute teacher.
Molecular Biologist (now writer)
television producer
Nurse
student
Started Interior design but didn't finish.
Currently a stay at home Mom.
Travel marketing account executive.
Communications Director for a prosthetic
limb manufacturer
Scientist
Natural Resource Planner
Environmental Planner
Marketing
Nurse
I am an undergraduate student studying
landscape architecture.
Illustrator.
Landscape design.
Government

Handheld
device?

No
No
No
No
No
No
No
Yes
No

No
No
No
No
No
No
No
No
No
No
No
No

P70
P71
P72
P73
P74
P75

Sometimes
Often
Often
Often
Sometimes
Often

31 - 64
31 - 64
31 - 64
31 - 64
31 - 64
18 - 30

Female
Female
Female
Female
Female
Female

P76

Sometimes

18 - 30

Female

A former grad student myself, I'll answer
additional questions, if you need, at
bigblueice@yahoo.com
Accounting/Bookkeeping
education
Agricultural Engineer
Adviser
biologist
Landscape Architecture & Urban Planning
student.

P77

Often

31 - 64

Female

Editor (ex-wife of Landscape Architect)

P78
P79

Sometimes
Often

18 - 30
31 - 64

Female
Male

Student studying landscape architecture
Landscape student

No
No

P80
P81
P82
P83
P84
P85

Often
Often
Rarely
Sometimes
Often
Sometimes

65 +
31 - 64
31 - 64
18 - 30
31 - 64
18 - 30

Male
Female
Female
Female
Male
Female

Retire; Professor Emeritus, Social Work

MLA Student
student in landscape architecture

No
No
No
No
No
No

P86
P87
P88
P89

Often
Often
Sometimes
Often

65 +
31 - 64
18 - 30
31 - 64

Male
Female
Female
Female

Retired engineer and Girl Scout leader.
Associate Professor
landscape architecture student
Research coordinator

No
No
No
Yes

No
No
No
No
No
Yes
No

Survey Responses: Demographics

323

Survey
Participant

How often do you
recreate outdoors?

Age

Sex

P90
P91

Often
Often

65 +
31 - 64

Male
Male

P92
P93
P94
P95

Sometimes
Rarely
Sometimes
Sometimes

31 - 64
31 - 64
31 - 64
31 - 64

Female
Female
Female
Female

P96
P97
P98
P99
P100
P101
P102
P103
P104

Often
Often
Often
Sometimes
Often
Rarely
Often
Sometimes
Often

31 - 64
31 - 64
18 - 30
31 - 64
18 - 30
31 - 64
31 - 64
31 - 64
65 +

Male
Female
Female
Female
Female
Female
Female
Female
Male

P105
P106
P107
P108

Often
Sometimes
Often
Often

18 - 30
65 +
65 +
31 - 64

Female
Female
Male
Male

P109
P110
P111
P112
P113
P114
P115
P116
P117
P118
P119
P120
P121

Often
Often
Often
Sometimes
Sometimes
Often
Often
Sometimes
Often
Often
Often
Often
Often

31 - 64
31 - 64
65 +
31 - 64
31 - 64
31 - 64
31 - 64
31 - 64
31 - 64
18 - 30
31 - 64
31 - 64
31 - 64

Female
Female
Male
Female
Male
Female
Female
Male
Female
Female
Female
Male
Female

Occupation/
Area of Study
Archivist
Homemaker. Trained photo journalist.
engineer
Office, accounting.
Retired
Environmental Consultant, Ecosystem
Planner.
photographer, mom
LA student
History teacher......retired.
Animator
Human Resources
Student
Occupational Therapist
Retired US Army
Bookseller at Third Place Books /
unpublished novelist
Medical, retired.
retired engineer
Sales
Retired Director of Technical
Communications in the semiconductor
industry.
Environmental Project Manager
Retired ELECTRICAL Engineer!
Landscape Architecture
financial consultant
teacher
office support staff & student
MLA student :)
student
Medical field - hospital patient care
Fisheries Biologist
Retired

Handheld
device?
No
Yes
No
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No

No
No
Yes
No
No
No
Yes
No
No
No
No
No
No

Retired engineer, MA mathematics,
currently ejoying life as an intaglio print
maker, gunsmith and custom rifle builder.

P122

Often

65 +

Male

P123
P124
P125
P126
P127
P128
P129

Often
Often
Often
Sometimes
Often
Sometimes
Often

65 +
31 - 64
18 - 30
18 - 30
31 - 64
18 - 30
31 - 64

Male
Male
Female
Female
Female

P130
P131

Often
Often

31 - 64
18 - 30

Female
Male

Female

Good luck on your thesis! I enjoyed your
pictures.
Was a biology, Natural Science major.
Career in Environmental Health.
Now retired, but still active outdoors.
Data security
Residential gardener in city.
Student landscape architecture
artist/educator
Marketing/public relations
School Financial Specialist
Insurance claims processor,
administration
Engineering

No

No
No
No
No
No
No
No
No
No
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Survey
Participant

How often do you
recreate outdoors?

Age

Sex

P132
P133

Often
Often

31 - 64
31 - 64

Female
Female

P134
P135

Rarely
Sometimes

31 - 64
18 - 30

Male

P136
P137

Rarely
Often

31 - 64
31 - 64

Female
Female

P138

Often

31 - 64

Female

P139

Often

31 - 64

Female

P140
P141
P142
P143
P144
P145
P146
P147
P148
P149
P150
P151
P152
P153
P154
P155
P156
P157

Often
Often
Sometimes
Often
Often
Often
Sometimes
Often
Often
Often
Often
Rarely
Sometimes
Sometimes
Often
Often
Sometimes
Often

31 - 64
31 - 64
31 - 64
65 +
31 - 64
31 - 64
31 - 64
31 - 64
31 - 64
18 - 30
31 - 64
31 - 64
31 - 64
31 - 64
65 +
31 - 64
31 - 64
18 - 30

Female
Male
Female
Female
Female
Female
Female
Male
Male
Male
Female
Female
Female
Female
Female
Female
Female
Female

P158

Often

18 - 30

P159

Often

31 - 64

Female

P160
P161
P162

Often
Sometimes
Often

65 +
31 - 64
65 +

Female
Female
Male

P163

Rarely

65 +

Female

P164
P165
P166
P167
P168
P169
P170
P171

Often
Often
Often
Sometimes
Often
Often
Often
Sometimes

31 - 64
65 +
31 - 64
31 - 64
18 - 30
31 - 64
18 - 30
31 - 64

Female
Female
Female
Female
Female
Female
Female

Occupation/
Area of Study

Handheld
device?

Landscape architecture student
psychology professor
office Admin for a construction co. that
builds bridges and highways
Student: Mathematics, Psychology
Retired, former secretary for a special ed
program, college degree-majored in home
economics education.
Nanny
Biologist.

No
No

BTW - I did not take this survey on my
smart phone, only because I did not think
I would be able to.
Landscape Architecture/Landscape
Historian
Masters degree in Counseling Psychology,
currently a mom at home.
Financial Planner
Retired lawyer.
Retired RN
Mortgage Manager
Technical writer.
Musician--student
Union Sheet Metal Worker
Physician
landscape architecture student
Landscape architect
stay at home parent
Student
preschool teacher
Personal Training/Sports Medicine.
RN
SEO manager for a gaming company
Most recent field of study: Behavioral
Science
I'm a retired biologist/chemist, who most
recently taught 1st-5th grade science.
Long range planning for information
systems; now retired
Registered Nurse
Engineer, retired
Retired. Worked in entertainment field.
Special Educational Paraprofessional,
working on my Special Education Teaching
License.
horticulture
Business Consultant
Graduate student/Epidemiology
student
Student Nurse, former Land Surveyor
Doula, student, mother
computer analyst

No
No

No
No

No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
Yes
No
No
No

No

No
No
Yes
No
No

No
No
No
No
No
No
No
No
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Survey
Participant

How often do you
recreate outdoors?

Age

Sex

P172
P173

Rarely
Often

31 - 64
31 - 64

Female
Female

P174
P175
P176
P177
P178
P179
P180
P181
P182
P183
P184
P185
P186

Sometimes
Rarely
Sometimes

31 - 64
31 - 64
31 - 64

Female
Female
Female

Sometimes
Often
Sometimes
Often
Often
Often
Sometimes
Often
Often

31 - 64
31 - 64
31 - 64
31 - 64
31 - 64
18 - 30
65 +
31 - 64
18 - 30

Female
Male
Female
Female

P187
P188
P189
P190

Sometimes
Sometimes
Sometimes
Sometimes

31 - 64
18 - 30
18 - 30
18 - 30

Female
Female
Female
Female

P191
P192
P193
P194

Often
Sometimes
Often
Rarely

31 - 64
31 - 64
31 - 64
31 - 64

Female
Female
Female
Male

65 +

Female

P195

Female
Female
Female
Female

P196

Sometimes

18 - 30

Female

P197
P198
P199
P200
P201
P202

Never
Never
Often
Sometimes
Sometimes
Often

31 - 64
31 - 64
31 - 64
31 - 64
31 - 64
31 - 64

Female
Female
Female
Female
Female
Male

P203
P204
P205
P206
P207

Often
Often
Sometimes
Often
Sometimes

18 - 30
18 - 30
18 - 30
31 - 64
31 - 64

Female
Female
Female
Female
Female

P208

Often

31 - 64

Female

P209
P210
P211
P212

Sometimes
Rarely
Sometimes
Often

65 +
18 - 30
31 - 64
31 - 64

P213

Often

18 - 30

Occupation/
Area of Study
editor. i have a bachelor's in sociology
Psychologist - retired
Retired, manager and nonprofit
consultant
market research, now retired
Lawyer
RN
occupational therapist
Teacher.
Elementary school teacher
Healthcare administrator
Retired computer programmer.
Nurse
Habitat Restoration Technician.
Landscape architecture! I hope you have
better luck than I have had at finding
work....
video production
Church Ministry
Retail, tutor, student
I was a receptionist, but now I am retired.
Librarian
electrical engineer
librarian
too long, retitious
Webmaster Trends Analyst (technology +
communication)
Merchant Product Manager for an online
e-commerce site.
IT
Teacher
public school teacher
social worker
Retired computer programmer.
Volunteer recruitment and management
at an environmental non-profit
Natural resource managment

Handheld
device?
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No

No
No
No
Yes
No
No
No
No

No
No
No
No
No

Female
Female
Female
Female

Medical research
Project Manager
Horticulturist, formally retired, but playing
in my own garden, and those of several
friends.
Masters degree in public administration.
Retired.
Psychology research
Urban planning / maps contractor.
Social scientist/policy researcher

Yes
No
No
No

Female

Urban environmental project coordinator

Yes
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Survey
Participant

How often do you
recreate outdoors?

Age

Sex

P214
P215

Often
Often

18 - 30
65 +

Female
Male

P216
P217
P218
P219
P220
P221
P222
P223
P224
P225
P226

Often
Often
Often
Rarely
Often
Sometimes
Often
Often
Often
Sometimes

65 +
31 - 64
31 - 64
31 - 64
31 - 64
31 - 64
18 - 30
31 - 64
31 - 64
31 - 64
31 - 64

Female
Female
Female
Female
Female
Male
Male
Female
Male
Female
Female

P227
P228
P229
P230

Sometimes
Sometimes
Often
Rarely

65 +
18 - 30
31 - 64
31 - 64

Female
Female
Female
Female

Occupation/
Area of Study
Electral Engineering
Geology professor at San Jose State
University - now retired
Epidemiology
Noxious Weed Specialist
i am a dog walker.
RNC, IBCLC
Filmmaker
Landscape architecture.
Biologist
Construction environmental monitor.
Retired
ret. clinical social worker, but part time U
of U student
Writer/counsellor
homemaker
Library manager

Handheld
device?
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
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Requirements and Incentives for Reducing Construction
Vehicle Emissions and Comparison of Nonroad Diesel
Engine Emissions Data Sources
Phil Lewis, P.E., S.M.ASCE1; William Rasdorf, Ph.D., P.E., F.ASCE2; H. Christopher Frey, Ph.D., M.ASCE3;
Shih-Hao Pang4; and Kangwook Kim5
Abstract: Nonroad construction vehicles and equipment powered by diesel engines contribute to mobile source air pollution. The engines
of this equipment emit significant amounts of carbon monoxide, hydrocarbons, nitrogen oxides, and particulate matter. These pollutants
pose serious problems for human health and the environment. Therefore, it is necessary to regulate and control the levels of these
pollutants. Furthermore, there are emerging requirements and incentives for “greening” of construction vehicle fleets and operations.
Currently, there are two types of standards that regulate air pollution for these types of vehicles: technological standards for engines and
quality standards for air. It is also necessary to quantify the levels of emissions that nonroad construction vehicles and equipment produce.
Quantification may be based on existing data sources 共such as the EPA NONROAD model兲 or by collecting data directly from the vehicles
as they work in the field. The purpose of this paper is to introduce the challenges to quantification of emissions from nonroad construction
vehicles, describe associated governmental regulations and incentives for reducing emissions, identify and compare various sources of
emissions data, establish the need to collect additional data, and propose a future research agenda that focuses on air pollution generated
by construction vehicles.
DOI: 10.1061/共ASCE兲CO.1943-7862.0000008
CE Database subject headings: Vehicles; Construction equipment; Air pollution; Emissions; Regulations; Data analysis.

Relevance to Construction Industry
All fuel-powered vehicles contribute to air pollutant emissions.
Construction vehicles and equipment are no exception. Construction vehicles are typically powered by diesel engines and are
considered to be a nonroad source of air pollution. Such vehicles
are typically transported between sites on a highway via a trailer.
Air pollution refers to the presence of undesirable materials in
the air that exist in quantities large enough to produce harmful
effects 共Seinfeld and Pandis 1998兲. These undesirable materials
may cause damage to human health, vegetation, property, or to
1
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2
Professor, Dept. of Civil, Construction, and Environmental Engineering, North Carolina State Univ., Raleigh, NC 27695-7908 共corresponding
author兲. E-mail: rasdorf@ncsu.edu
3
Professor, Dept. of Civil, Construction, and Environmental Engineering, North Carolina State Univ., Raleigh, NC 27695-7908. E-mail: frey@
ncsu.edu
4
Graduate Research Assistant, Dept. of Civil, Construction, and Environmental Engineering, North Carolina State Univ., Raleigh, NC 276957908. E-mail: spang@ncsu.edu
5
Graduate Research Assistant, Dept. of Civil, Construction, and Environmental Engineering, North Carolina State Univ., Raleigh, NC 276957908. E-mail: kkim2@ncsu.edu
Note. Discussion open until October 1, 2009. Separate discussions
must be submitted for individual papers. The manuscript for this paper
was submitted for review and possible publication on April 9, 2008;
approved on October 10, 2008. This paper is part of the Journal of
Construction Engineering and Management, Vol. 135, No. 5, May 1,
2009. ©ASCE, ISSN 0733-9364/2009/5-341–351/$25.00.

the environment. In addition, air pollution may create brown,
hazy air, and unpleasant odors 共Cooper and Alley 2002兲.
The United States Environmental Protection Agency 共EPA兲 estimates that there are approximately 2 million items of construction equipment in the United States. Nonroad diesel engines, such
as those found in construction vehicles and equipment, are significant sources of air pollution. For example, a bulldozer with a
175 hp engine emits as much particulate matter as 500 new automobiles 共EPA 2005b兲. Therefore, it is imperative to reduce pollution from this source to provide a healthier environment for
construction employees and the public and to reduce overall environmental impact. By reducing pollution, equipment owners are
also able to save fuel and money.
Further reductions in emissions by the construction industry
are certain as a result of regulatory and incentive programs. A
necessary first step to achieving reductions is to accurately benchmark and quantify real-world emissions. Further, changes in industry behavior and attitude and changes in vehicle and
equipment operation and control will likely be needed. The purpose of this paper is to:
1. Introduce the nonroad construction vehicle air pollutant
emissions problem;
2. Describe the governmental regulations that limit air pollutant
emissions;
3. Identify various sources of construction vehicle emissions
data;
4. Compare the construction vehicle emissions data from various sources;
5. Establish the need to collect and analyze new data; and
6. Map and prioritize a future research agenda related to the
collection, analysis, and use of construction vehicle emissions data.
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With additional technological standards expected in the future,
the construction industry is well served to anticipate changes and
contribute leadership in developing methods and searching for
innovative ways to reduce air pollutant emissions. The industry
has an obligation, which is becoming increasingly recognized, to
initiate efforts to lower construction vehicle emissions. This paper
begins to address this problem by suggesting an approach to first
quantifying the magnitude of the problem.
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Air Pollutant Emissions of Nonroad Diesel Engines
Air pollutant emissions from vehicles powered by diesel engines
include nitrogen oxides 共NOx兲, particulate matter 共PM兲, hydrocarbons 共HC兲, and carbon monoxide 共CO兲. Any engine that combusts
a nonrenewable carbonaceous fuel will have net emissions of carbon dioxide 共CO2兲. Although there are small amounts of sulfur in
diesel fuel, diesel engines are not a significant source of sulfur
dioxide 共SO2兲 emissions compared to coal-fired power plants.
NOx and PM are of particular interest because they are emitted at
relatively high rates per unit of fuel consumed, compared to other
emission sources such as gasoline engines. However, CO and HC
emissions from diesel engines are much lower per unit of fuel
consumed than for gasoline engines.
Nitrogen oxides are formed by the combustion of fuel in air
and contribute to the formation of smog and acid deposition. NOx
may cause damage to plants and animals and ultimately affects
human health. NOx reacts with volatile organic compounds
共VOCs兲 in the presence of sunlight to form photochemical oxidants, including ozone 共O3兲. Ozone is a severe eye, nose, and
throat irritant and long-term exposure may cause irreversible, accelerated lung aging. Ozone also causes plant damage that results
in crop and forest losses. Furthermore, ozone can cause deterioration of textiles, paints, rubber, and other materials 共Seinfeld and
Pandis 1998兲.
Particulate matter is very small diameter solids or liquids that
are discharged into the atmosphere, or are formed in the atmosphere as a result of emissions of precursors 共including NOx兲.
Combustion processes are known to discharge these particles. PM
contributes to the formation of smog and haze, reduces visibility,
soils buildings and materials, and causes corrosion and erosion of
materials. Furthermore, studies have attributed the following
health problems to exposure to particulate pollution 共EPA 2008d兲:
• Difficulty with breathing;
• Coughing;
• Irritation of the airways;
• Reduced lung function;
• Aggravated asthma;
• Chronic bronchitis;
• Irregular heartbeat;
• Nonfatal heart attacks; and
• Premature death in people with heart or lung disease.
Carbon monoxide is a colorless, odorless, and tasteless gas that is
caused by incomplete combustion of any fuel that contains carbon. The major source of CO in the atmosphere is combustion
engines. Gasoline engines contribute a larger proportion of national CO emissions than diesel engines. This is because gasoline
engines operate with approximately a stoichiometric air-to-fuel
ratio, whereas diesel engines operate with excess air. The excess
air improves the conversion of carbon in the fuel to CO2. Incompletely combusted carbon is typically emitted primarily in the
form of CO as well as in the form of other products of incomplete
combustion, which can include hydrocarbons.

Carbon monoxide has significant detrimental effects on human
health. It reacts with the hemoglobin in human blood to prevent
the transfer of oxygen. It may cause cardiovascular effects, such
as chest pain, in those who suffer from heart disease. High levels
of CO can affect healthy people by causing vision problems, reducing the ability to work or learn, reducing manual dexterity,
and causing difficulty in performing complex tasks. In extremely
high levels, CO is poisonous and can cause death 共EPA 2008d兲.
Hydrocarbons include VOCs that react with NOx in the presence of sunlight to form ground-level ozone. Many hydrocarbons
are considered to be toxic, carcinogenic, or both, meaning that
they may cause either short-term or long-term health effects ranging from temporary health effects to cancer. Hydrocarbon emissions are the result of incomplete combustion of fuel and also fuel
evaporation 共Cooper and Alley 2002兲.

Emissions Regulations
The primary incentive for reducing construction vehicle emissions is government regulation mandating such reductions. There
are two primary types of regulations aimed at reducing the level
of air pollutant emissions from nonroad diesel engines. The purpose of one type is to establish technological standards that impose restrictions on the diesel engines themselves. The purpose of
the other type is to establish air quality standards that limit the
acceptable level of air pollutant emissions in the atmosphere. This
section describes federal standards with respect to both types of
regulation.
Technological Standards
In May 2004, EPA completed a comprehensive final rule as part
of its Clean Diesel Program 共EPA 2007a兲. The purpose is to reduce emissions from nonroad diesel engines, such as those found
in locomotives, ships, and vehicles and equipment used for agriculture and construction. These requirements will be completely
phased in by the year 2014. These new standards are expected to
reduce emissions from nonroad diesel engines, particularly NOx
and PM, by 90% from the levels prior to the implementation of
the final rule.
These reductions are to take place by integrating fuel specifications, engine modifications, and postcombustion controls. New
fuel requirements imposed on diesel fuel manufacturers will reduce the allowable levels of sulfur in fuel used by nonroad diesel
engines by 99% from the levels prior to the implementation of the
final rule. The restrictions on sulfur content in nonroad diesel fuel
are intended to enable the use of postcombustion emission controls for other pollutants 共such as diesel particulate traps for PM
and selective catalytic reduction for NOx兲 in order to meet requirements in future years. These postcombustion controls are
sensitive to sulfur levels in the exhaust. Sulfur can lead to deactivation of catalysts and other types of degradation. Because nonroad diesel engines are not a significant source of SO2 emissions,
the reduction in fuel sulfur content is less significant with respect
to such emissions.
Regulations of pollutant emissions have been evolving in recent years. In 1994, the EPA adopted the first set of emission
standards, known as Tier 1, for all new nonroad diesel engines
greater than 50 hp. Any such engine manufactured after a specified date must meet the performance levels specified in the standard. The Tier 1 standards mandated NOx emission reductions of
30%, based on a standardized certification test, not real-world
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Table 1. EPA Engine Tier Classifications 共EPA 2004a兲
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Engine
horsepower
共HP兲

Emission standards
共g/hp h兲
Model years

Regulation

HCa

NMHC+ NOx

CO

NOx

PM

50艋 HP⬍ 75

1998–2003
2004–2007
2008–2012
2008–2012
2013 ⫹

Tier 1
Tier 2
Tier 3
Tier 4 transitionalb
Tier 4 finalb

NS
NS
NS
NS
NS

NS
5.6
3.5
3.5
3.5

NS
3.7
3.7
3.7
3.7

6.9
NS
NS
NS
NS

NS
0.30
0.22
0.22
0.02

75艋 HP⬍ 100

1998–2003
2004–2007
2008–2011
2012–2013
2014 ⫹

Tier 1
Tier 2
Tier 3
Tier 4 transitionalc
Tier 4 final

NS
NS
NS
0.14 共50%兲
0.14

NS
5.6
3.5
NS
NS

NS
3.7
3.7
3.7
3.7

6.9
NS
NS
0.30 共50%兲
0.30

NS
0.30
0.30
0.01
0.01

100艋 HP⬍ 175

1997–2002
2003–2006
2007–2011
2012–2013
2014 ⫹

Tier 1
Tier 2
Tier 3
Tier 4 transitionalc
Tier 4 final

NS
NS
NS
0.14 共50%兲
0.14

NS
4.9
3.0
NS
NS

NS
3.7
3.7
3.7
3.7

6.9
NS
NS
0.30 共50%兲
0.30

NS
0.22
0.22
0.01
0.01

175艋 HP⬍ 300

1996–2002
2003–2005
2006–2010
2011–2013
2014 ⫹

Tier 1
Tier 2
Tier 3
Tier 4 transitionalc
Tier 4 final

1.0
NS
NS
0.14 共50%兲
0.14

NS
4.9
3.0
NS
NS

8.5
2.6
2.6
2.6
2.6

6.9
NS
NS
0.30 共50%兲
0.30

0.40
0.15
0.15
0.01
0.01

300艋 HP⬍ 600

1996–2000
2001–2005
2006–2010
2011–2013
2014 ⫹

Tier 1
Tier 2
Tier 3
Tier 4 transitionalc
Tier 4 final

1.0
NS
NS
0.14 共50%兲
0.14

NS
4.8
3.0
NS
NS

8.5
2.6
2.6
2.6
2.6

6.9
NS
NS
0.30 共50%兲
0.30

0.40
0.15
0.15
0.01
0.01

600艋 HP⬍ 750

1996–2001
2002–2005
2006–2010
2011–2013
2014 ⫹

Tier 1
Tier 2
Tier 3
Tier 4 transitionalc
Tier 4 final

1.0
NS
NS
0.14 共50%兲
0.14

NS
4.8
3.0
NS
NS

8.5
2.6
2.6
2.6
2.6

6.9
NS
NS
0.30 共50%兲
0.30

0.40
0.15
0.15
0.01
0.01

750艋 HP
共except
generators兲

2000–2005
2006–2010
2011–2014
2015 ⫹

Tier 1
Tier 2
Tier 4 transitional
Tier 4 final

1.0
NS
0.30
0.14

NS
4.8
NS
NS

8.5
2.6
2.6
2.6

6.9
NS
2.6
2.6

0.40
0.15
0.075
0.03

Note: NS= no standard.
a
Tier 4 standards are in the form of nonmethane hydrocarbons 共NMHC兲.
b
The Tier 3 NOx standard of 3.5 g / hp h was implemented beginning in 2008. The Tier 4 transitional standard also begins in 2008, leaving the Tier 3 NOx
standard unchanged but adding a 0.22 g / hp h PM standard.
c
Percentages are model year sales fractions required to comply with the indicated NOx and NMHC standards for model years where less than 100% is
required.

conditions. The Tier 1 standards were phased in for different engine sizes between 1996 and 2000 共EPA 2007b兲.
In 1998, the EPA adopted more stringent standards, known as
Tiers 2 and 3, for NOx, HC, and PM for new nonroad diesel
engines. This program included standards for engines less than
50 hp. Tier 2 phased in stricter requirements for engines manufactured from 2001 to 2006 depending on engine size, and Tier 3
phased in more stringent requirements for engines in the range of
50– 750 hp manufactured from 2006 to 2008. The most stringent
regulations will be implemented in two phases: Tier 4 transitional
standards beginning in 2011 and Tier 4 final standards beginning
in 2013 共EPA 2007b兲.
Table 1 summarizes the EPA engine tier classifications and

emission standards for engine power level ranges commonly
found in nonroad construction vehicles and equipment. Note that
there were no emissions standards prior to the implementation of
Tier 1 standards for each category. Although not shown in Table
1, there are emission standards for generators with engines larger
than 750 hp. However, such large generators are not typically
used in construction activities.
The engine tier classifications are based on the engine horsepower and engine model year. Additionally, the emission standards for each engine tier are given for HC, NMHC+ NOx 共the
combined emissions of nonmethane hydrocarbons and nitrogen
oxides兲, CO, NOx, and PM in units of g/hp h. For example, as
shown in Table 1, a 90 hp diesel engine will have a Tier 4 final

JOURNAL OF CONSTRUCTION ENGINEERING AND MANAGEMENT © ASCE / MAY 2009 / 343

J. Constr. Eng. Manage., 2009, 135(5): 341-351

Table 2. National Ambient Air Quality Standards 共Federal Register 2007兲
Pollutant
Carbon monoxide 共CO兲
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Lead
Nitrogen dioxide 共NO2兲
Particulate matter 共PM10兲
Particulate matter 共PM2.5兲
Ozone 共O3兲
Sulfur dioxide 共SO2兲

Primary standard
3

10 mg/ m
40 mg/ m3
1.5 g / m3
100 g / m3
150 g / m3
15.0 g / m3
35 g / m3
0.08 ppm
0.03 ppm
0.14 ppm

emission standard for NOx of 0.30 g / hp h as opposed to a Tier 1
emission standard for NOx of 6.9 g / hp h. This is a reduction of
95.7% 共EPA 2004a兲.
The Tier 4 final rule will affect more than 650,000 items of
nonroad diesel equipment that are sold in the United States each
year 共EPA 2005a兲. There are currently about 6 million items of
nonroad diesel equipment, including construction equipment, in
use in the United States. Based on the average expected equipment lifetime, the entire inventory of equipment is expected to be
replaced by the year 2030 with most equipment meeting the Tier
4 final requirements by then.
When the entire inventory of older nonroad engines has been
replaced with engines that meet the Tier 4 final requirements, the
EPA estimates that national nonroad NOx will be reduced by approximately 738,000 t / year and PM will be reduced by approximately 129,000 t / year. Furthermore, the EPA expects to annually
prevent:
• 6,000 children’s asthma-related emergency room visits;
• 8,900 hospitalizations;
• 12,000 premature deaths;
• 15,000 nonfatal heart attacks;
• 280,000 cases of respiratory symptoms in children; and
• 1,000,000 lost work days.
These estimates are based on all nonroad diesel engines, not only
those associated with construction vehicles and equipment. However, it is clear that these regulations will provide dramatic environmental and health benefits 共EPA 2005a兲.
Implementing the technological standards is the responsibility
of diesel engine manufacturers; however, field practices of construction vehicle operators can be adjusted to reduce emissions,
such as reducing or limiting engine idle time.
Air Quality Standards
The Clean Air Act 共CAA兲 of 1970 required the EPA to establish
national ambient air quality standards 共NAAQS兲 for ambient concentrations of pollutants that are considered to be harmful to
human health and the environment. The NAAQS are reviewed
and, if appropriate, revised periodically. There are two types of
national air quality standards. Primary standards provide limits to
guard public health, including sensitive people such as asthmatics, children, and the elderly. Secondary standards provide limits
to protect public welfare, such as the prevention of reduced visibility and the prevention of damage to buildings, animals, crops,
and vegetation 共Federal Register 2007兲.
The EPA has established NAAQS for six principal pollutants,
known as criteria pollutants. These criteria pollutants and the

Averaging time

Secondary standard

8h
1h
Quarterly average
Annual arithmetic mean
24 h
Annual arithmetic mean
24 h
8h
Annual arithmetic mean
24 h
3h

None
Same
Same
Same
Same

as
as
as
as

primary
primary
primary
primary

Same as primary
0.50 ppm

current NAAQS for each are shown in Table 2. Of these, CO,
NO2, SO2, ozone 共O3兲, and PM are related to nonroad diesel
engine emissions; only lead is not 共Federal Register 2007兲. Here,
we quantify emissions of HC, CO, NOx, and PM for construction
vehicles. Although HC is not a criteria pollutant, it is a precursor
to O3, which itself is a criteria pollutant.
The units for the standards shown in Table 2 are reported as
concentrations, either mass of pollutant 共mg or g兲 per unit of
volume 共m3兲 or parts per million 共ppm兲. These concentrations are
based on hourly, quarterly, or annual averaging times. For example, the primary standard for NO2 is 100 g / m3 based on the
annual arithmetic mean. The secondary standard for NO2 is the
same as the primary standard.
Although EPA is responsible for determining NAAQS, ensuring that the standards are met is typically the responsibility of
individual states. States seek authority to administer these standards via a state implementation plan 共SIP兲 that must be approved
by the EPA. The SIP specifies the local procedures and timetables
for meeting the NAAQS. Areas that do not meet the original
deadlines for abatement are designated as nonattainment areas. In
addition to the federal NAAQS, states can implement their own
more stringent statewide ambient air quality standards.
When an area receives nonattainment status, it is placed into
one of seven categories of nonattainment: basic, marginal, moderate, serious, two severe categories, and extreme. There are specific criteria for compliance for each category. In general, more
stringent requirements are placed on areas with the more severe
categories of nonattainment 共Tietenberg 2007兲.
As of March 2008, the EPA had determined that 337 counties
nationwide were not in compliance with the 8-h ozone standard
and 208 counties nationwide were not in compliance with the
PM2.5 standard. As a result, almost 140 million people are living
in areas that are in nonattainment with the 8-h ozone standard and
approximately 89 million people are living in a PM2.5 nonattainment area 共EPA 2008b兲. On March 27, 2008, EPA announced a
new final rule for the NAAQS for ozone that will reduce the
standard from 0.08 ppm 共widely interpreted as 0.085 ppm since
only one significant digit is specified兲 on an 8-h average to
0.075 ppm on an 8-h average, effective on May 27, 2008 共EPA
2008b兲. The rule is expected to lead to an increase in the number
of counties designated as nonattainment for ozone, compared to
the number so designated under the current rule. There are few to
no nonattainment areas at this time for NO2, SO2, and CO. Thus,
the pollutants of greatest interest and concern with respect to
current nonattainment areas are PM, NOx, and HC. Although NOx
is emitted primarily as NO, in the atmosphere NO oxidizes to
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Table 3. Comparison of National Ranking and Contribution of NOx, CO, and PM10 for Selected Construction Vehicles and Equipmenta
NOx
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Vehicle/Equipment

Contribution
共%兲

CO
National
ranking

Front-end loaders
Bulldozers/track loaders
Excavators
Off-highway trucks
Backhoes
Skid-steer loaders
Generators
Rough terrain forkliftsb
Scrapersb
Cranesb
Rollersb
Motor graders

Contribution
共%兲

14.5
1
12.5
2
11.4
3
11.0
4
9.2
5
6.2
6
4.7
7
3.9
8
3.4
9
3.2
10
2.9
11
2.9
12
85.8
—
a
Information in this table is based on equipment data for the year 2000.
b
These vehicles were not included in the field study due to the limited scope of

NO2. HC is a precursor to O3 and can also be a precursor for
some types of particles formed in the atmosphere, as can NOx.

Other Incentives for Emission Reductions
In addition to the health and environmental incentives for reducing emissions, there are other incentives as well. These incentives
include:
• Additional governmental regulations that limit emissions on
specific projects;
• Proposed regulations that limit carbon dioxide emissions of
nonroad vehicles;
• New ratings for vehicle fleets that focus on sustainability; and
• Increased cost savings through reduced fuel use.
Many agencies, organizations, and institutions are using specific
language in their construction contract specifications to call for
vehicle emissions reduction technologies to be implemented on
their construction sites. For example, the Connecticut, Massachusetts, and New York Departments of Transportation require that
all nonroad diesel vehicles used on their projects employ emissions reduction strategies such as installing engine retrofit technologies, using ultralow sulfur diesel fuel 共which enables the use
of postcombustion controls for other pollutants兲, and limiting
idling time 共Northeast Diesel Collaborative 2007兲.
Reducing fuel use in construction vehicles will lower the
amount of carbon dioxide 共CO2兲 that is emitted into the atmosphere, thus reducing greenhouse gas 共GHG兲 emissions and having a positive impact on climate change. It is likely that CO2
emissions will be regulated in the future. The states of California,
Connecticut, Massachusetts, New Jersey, Pennsylvania, and
Oregon have petitioned the EPA to monitor GHG emissions for
vehicles and equipment in the construction, mining, and agricultural industries. This petition states that EPA should set GHG
emissions standards for nonroad vehicles and equipment and then
regulate these limits for these machines 共EPA 2008e兲. Additionally, EPA is planning to provide an advanced notice of proposed
rulemaking 共ANPR兲 to solicit public opinion on this matter 共EPA
2008a兲. Note that these are new regulations proposed in addition
to the current regulations.

11.5
9.3
7.4
7.3
16.0
14.5
5.1
4.9
2.7
1.5
2.9
1.7
84.8

PM10
National
ranking

Contribution
共%兲

National
ranking

3
4
5
6
1
2
7
8
11
15
10
14
—

11.2
9.1
8.6
6.6
15.1
13.6
6.0
4.6
2.3
1.9
3.0
2.1
84.1

3
4
5
6
1
2
7
8
12
14
10
13
—

the project.

Furthermore, vehicle fleet management is crucial to reducing
vehicle emissions. In Canada, the Fraser Basin Council, a nonprofit organization that focuses on sustainability, implemented the
E3 fleet rating system 共Fraser Basin Council 2006兲. This system is
comparable to the leadership in energy and environmental design
共LEED兲 rating system used for buildings by the United States
Green Building Council 共USGBC兲 共USGBC 2006兲. The E3 fleet
program rates commercial vehicle fleets based on fleet management practices, energy performance, and emissions performance.
This type of program could be and likely will be extended geographically and can include any type of vehicle fleet.
Another incentive for reducing fuel use is cost savings. With
current costs exceeding $4.00/gal, diesel fuel is a significant portion of a vehicle owner’s operating expenses. Therefore, there is
incentive for the vehicle to operate efficiently and not waste fuel
through unnecessary idling and movement. Additionally, reduced
idling can lower engine maintenance costs and sustain engine life,
which are significant “hidden” cost savings 共New York Planning
Federation 2006兲.

Vehicles
The research that supports this paper involved collecting and analyzing in-use emissions and engine data from construction vehicles and equipment as they performed real-world construction
tasks 共Frey et al. 2007a,b兲. The types of construction vehicles
selected for data collection were prioritized based on analyses
using the United States Environmental Protection Agency’s 共EPA兲
NONROAD model 共Environ 2005兲. NONROAD was used to
rank construction equipment and vehicles based on their respective contribution of nitrogen oxides 共NOx兲, carbon monoxide
共CO兲, and particulate matter 共PM10兲. The results are summarized
in Table 3. The selected vehicles and equipment for our data
collection study included the following:
• Backhoes;
• Bulldozers;
• Excavators;
• Front-end loaders 共rubber-tire and track兲;
• Generators;
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• Motor graders;
• Off-highway trucks; and
• Skid-steer loaders.
Items that are mobile are referred to as vehicles and items that are
stationary are referred to as equipment. The selected equipment
for this study consisted only of generators. For clarification, the
rubber-tire loaders, backhoes, motor graders, off-highway trucks,
and skid-steer loaders were rubber-tire vehicles and the bulldozers, excavators, and track loaders were track-type vehicles 共Rasdorf et al. 2009兲. In all we studied 35 vehicles and four
generators.
These vehicles and equipment are used frequently on construction projects throughout the nation and therefore contribute significantly to air pollutant emissions. The vehicles and equipment
shown in Table 3 are estimated to contribute approximately 85%
of the NOx, CO, and PM10 emissions from the approximately 2
million items of construction vehicles and equipment in the
United States. Backhoes, for example, contribute 16.0% of CO
and 15.1% of PM10 emissions produced by construction vehicles
and equipment, which makes them the most significant contributor of these pollutants. However, backhoes are the number five
contributor of NOx emissions, producing 9.2%.
Motor graders did not rank in the top ten for any of the three
pollutants but they were selected for the study because of their
availability for testing and because they are frequently used in
road construction and maintenance. Although rough terrain forklifts, scrapers, cranes, and rollers are significant contributors of
the three pollutants, they were not selected for this study in order
to limit the scope of the project. These vehicles may be targeted
for future research.

Sources of Emissions Data
Air pollutant emissions data exists in two forms. One form is
modeled data and the other form is field data. Modeled data may
be derived from engine dynamometer results, results obtained
from in-use field data collection, or both. The modeled data examined in this study were obtained from the EPA NONROAD
model and the field data were collected from actual construction
vehicles using an on-board portable emissions monitoring system
共PEMS兲 while those vehicles were performing construction activities.
The NONROAD model estimates fleet average emissions
based on engine data and emission factors. The emission factors
are based on steady-state engine dynamometer results that are
adjusted by various factors. These factors include the estimated
engine load for the type of equipment and duty cycle and the
effect of age on emission rates. Furthermore, emissions are estimated based on hours of operation and engine size for different
types of equipment.
To acquire real-world emissions data requires the measurement of real-world duty cycles of nonroad vehicles that are observed during field data collection. In our study, this was done by
connecting a PEMS to the vehicle’s engine and to its exhaust
system and monitoring the emissions while the vehicle was in
use.
The NONROAD emissions estimates and the data collected in
the field using the PEMS are not expected to agree exactly because they are collected for different duty cycles. Furthermore,
intervehicle variability, coupled with a relatively small number of
tested vehicles, can lead to random variations in both sets of data.
A comparison of NONROAD and PEMS data is based on in-use

tests of multiple vehicles of each type as they performed different
duty cycles. This paper reports on a set of real-world data collection efforts and compares the field data to the NONROAD model
data.
EPA NONROAD Model
The EPA NONROAD emissions inventory model is currently the
only model approved by EPA for development of SIPs and other
regulatory and planning work. Emission estimates from the model
may be provided on a national basis or for specific states and
counties. The NONROAD model provides data based on engines
rather than on vehicles and equipment because exhaust emissions
regulations focus on engines. However, new technologies related
to fuels and postcombustion controls are beginning to emerge and
are expected to be necessary in order to comply with future regulations. Thus, engine data alone will no longer be representative
of the production of emissions.
NONROAD Model Limitations
The steady-state engine dynamometer tests used as the basis for
the NONROAD model emission factors do not represent realworld duty cycles. The field use of the vehicles and equipment
may impose significantly different loads on the engines than do
engine dynamometer tests. Furthermore, the dynamometer tests
do not provide insight into the episodic nature of fuel use and
emissions during activities that comprise real-world duty cycles,
such as idling, use of an attachment, movement of a load, and
others. Thus, real-world field duty cycle tests with high temporal
resolution are critical. There is a need to quantify emissions and
engine information from construction vehicles and equipment
based on in-use measurement methods to assess their true level of
contribution.
Nonroad Engine Population Estimates
The NONROAD model provides fleet average emissions estimates according to the following equation 共EPA 2004b兲:
emissions = pop ⫻ power ⫻ LF ⫻ A ⫻ EF

共1兲

where Pop= engine population; Power= average engine power
共hp兲; LF= load factor 共fraction of available engine power兲; A
= activity 共h/year兲; and EF= emission factor 共g/hp h兲.
The engine populations provided by the NONROAD model
are for a given base year and are categorized by application, fuel
type, and power level. The base year for the vehicles in this study
was 2000 because that was the most recent year for which data
were available. The application for the selected vehicles was construction and the fuel type was diesel.
Since the emission factor is estimated in units of grams per
horsepower-hour 共g/hp h兲, engine activity in units of hours of operation must be known. Also, the engine load, or fraction of available power, must be known. This information may not be known
by vehicle or fleet owners. Therefore, the NONROAD model provides default input values for annual activity and load factors for
various types of nonroad engines 共EPA 2004b兲.
The NONROAD model classifies engines into 18 power level
categories to account for emission regulations and technology differences. To simplify calculating an emissions inventory, an average horsepower based on a sales-weighted average is specified for
each power level. Although stratifying the engine population data
by application, fuel type, and power level helps to make detailed
distinctions, it may also result in small engine populations for
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Table 4. Summary of 2000 Emissions Estimates for Backhoes in the United States Based on EPA NONROAD Model
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Power
level
共hp兲
11–16
16–25
25–40
40–50
50–75
75–100
100–175
175–300

Average
power
共hp兲

Population
共each兲

HC
共ts/year兲

CO
共ts/year兲

NOx
共ts/year兲

CO2
共ts/year兲

SO2
共ts/year兲

PM
共ts/year兲

16
22
33
46
63
87
121
200

6
2,615
5,226
2,792
52,153
184,254
122,598
668

0
42
105
80
1,614
7,960
5,298
45

0
166
403
307
7,328
36,132
22,251
186

0
117
287
218
6,541
32,253
31,700
279

16
10,757
30,713
23,347
590,520
2,911,663
2,419,014
21,835

0
15
43
33
826
4,075
3,386
31

0
24
62
47
1,262
6,220
3,627
31

some applications and power levels 共EPA 2004c兲. Also, such data
are difficult to obtain and may be based on proprietary databases.
Exhaust Emissions Estimates
Emissions inventories are useful for trend analysis, regulatory impact analysis, human exposure modeling, and air quality modeling 共NARSTO 2006兲. The NONROAD model estimates the
number of tons per year of emissions for HC, CO, NOx, CO2,
SO2, and PM for each vehicle type and each power level category.
To illustrate the type of emissions information that can be
estimated by using the NONROAD model, Table 4 summarizes
exhaust emissions estimates for the population of backhoes in the
United States for each power level category. Note that there are
fewer power levels shown in Table 4 than are defined in the
NONROAD model. This is because the population of backhoes
only used engines of the levels specified in Table 4. The average
engine horsepower, number of backhoes, and number of emitted
tons per year for each of the listed pollutants in each power level
category are shown.
Field Data Collection
One of the goals of this work was to measure air pollutant emissions data in the field from in-use construction vehicles because
the availability of this type of data was limited. This section describes the instrumentation that was used to collect this data as
well as the environment in which the data were collected. Additionally, the vehicle activity modes that were monitored during
field data collection are described.
Field Data Collection Limitations
Collection of emissions data from construction vehicles and
equipment based on in-use measurement methods was needed
because there was limited real-world data in this area that
represented construction activities. Previous studies had been
conducted by the EPA, West Virginia University, Clean Air Technologies International, Inc. 共CATI兲, and University of California
at Riverside to obtain in-use measurements of emissions data on
construction vehicles 共May et al. 2002; Gautam et al. 2002;
Vojtisek-Lom 2003; University of California-Riverside 2007兲.
Portions of this data have not been quality assured, or are not
available to the public, other than in summary form. Furthermore,
a relationship was not established among the vehicle activity patterns, fuel consumption, and emissions. The results of this work
address vehicle activity, fuel use, and emissions and provide a
base methodology for, and prioritization of, additional real-world
emissions data measurement.

Field Data Collection Instrumentation
The emissions data for each vehicle were collected using a
PEMS. The PEMS used in this study was the Montana system
manufactured by CATI, Inc. 共Rasdorf et al. 2009兲. The Montana
system measures second-by-second mass emissions. For vehicles
with diesel engines, the Montana system collects emissions data
for the following pollutants:
• Nitric oxide 共NO兲;
• Carbon monoxide 共CO兲;
• Carbon dioxide 共CO2兲;
• Hydrocarbons 共HC兲; and
• Particulate matter 共PM兲.
The Montana system is installed on the construction vehicle and
connected to the vehicle’s engine. The Montana system gathers
air pollutant emissions data using a sample probe inserted into the
tailpipe while the vehicle performs real-world construction activities. The Montana system also collects engine information such as
manifold absolute pressure 共MAP兲, intake air temperature 共IAT兲,
and revolutions per minute 共rpm兲 using sensors temporarily installed on the engine. The air pollutant emissions data and the
engine data are used to estimate emission rates.
Field Data Collection Environment
Construction site activities can vary greatly, ranging from controlled to chaotic. Controlled activities consistently follow specific procedures that are usually easy to quantify, such as an
excavator loading soil from a borrow pit into dump trucks. Chaotic activities have no predetermined procedures and may be difficult to quantify, such as a skid-steer loader moving about
randomly to remove debris from a construction site. In general,
controlled activities are considered to be more desirable for modeling. However, chaotic activities must be monitored as well if all
activities are to be correctly modeled.
The construction environment can be challenging, highly variable, and subject to change due to weather, site conditions, job
requirements, and coordination with other activities. Therefore,
there is high variability in real-world construction activities, especially relative to productivity and quality. This variability leads
to significant data collection challenges. One of these is simply
describing and measuring what a vehicle is doing at a given point
in time.
This variability emphasizes the need to collect emissions data
from vehicles and equipment that are performing real-world activities because those activities may consist of significantly different tasks that are performed under significantly different
conditions. More thorough emissions estimates of vehicles and
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Table 5. Vehicle Activity Modes for Construction Vehicles
Vehicle

Activity mode

Backhoe

Idling
Moving
Bucket
Scoop/dump

Bulldozer

Idling
Forward
Reverse
Blade

Excavator

Front-end loader

Generator

Idling
Moving
Scoop/dump
Cycle
Idling
Moving
Scoop/dump
Idling
Nonidling

Motor grader

Idling
Moving
Blade

Off-road truck

Idling
Moving
Hauling
Dumping

Skid-steer loader

Idling
Moving

equipment can be determined by measuring real-world emissions
data for all types of vehicle activity, ranging from the controlled
to the chaotic.
Vehicle Activity Modes
To address an item causing variability and to establish a link
between emissions and vehicle activity, the emissions field data
that were collected as part of this work were categorized by activity modes that the vehicle performed. These activity modes
varied with each type of construction vehicle.
Activity modes are those activities that were anticipated, prior
to data collection, to produce a significant or discernable amount
of air pollutant emissions, such as idling, moving, or using an
attachment 共i.e., front bucket, excavator bucket, or a blade兲. These
activity modes are simplifications of more complex construction
activities. For example, a bulldozer may produce detectable but
varying levels of emissions while it is idling, while it is moving
either in a forward or reverse direction without using its blade, or
while it is pushing or spreading material with its blade. These
activity modes are observable and recordable for data collection
purposes.
Table 5 shows all of the types of vehicles that were tested and
the corresponding activity modes for each vehicle. In total, 35
vehicles and four generators from these eight categories have
been tested to date.
A laptop computer was used by a research assistant to enter
time stamps and labels for activity modes for each construction
vehicle. The time stamps were recorded by an Excel macro based
on user input via a numeric keypad. For example, the activity
modes and their corresponding number for a bulldozer were as
follows:

Fig. 1. Average emission rates of NO on per time basis by activity
mode for Bulldozer 4 tested on September 28, 2007.

1. Idling;
2. Forward;
3. Reverse; and
4. Blade.
Since the time was recorded for each keystroke, the duration of
each recorded activity mode could be determined. Furthermore,
the clock of the laptop computer was synchronized with the clock
of the Montana system to enable a second-by-second analysis of
the emissions for each activity mode. Thus, it was possible to
determine the emissions per unit of time for each activity mode,
i.e., milligrams per second 共mg/s兲 共Rasdorf et al. 2009兲.
Fig. 1 depicts one link between emissions and activity modes
based on field data collection. This type of graph was produced
for each vehicle that was tested. Fig. 1 shows that Bulldozer 4
emitted NO at its lowest rate while idling and at its highest rate
while using the blade. This is because the bulldozer is subjected
to a higher engine load while exerting force to move material with
the blade and a lower engine load while idling and not moving or
performing work with the blade. There was little difference in the
average emission rates for the bulldozer moving in a forward or a
reverse direction because the required engine load was necessary
to only move the bulldozer itself and not any additional material
with the blade.

Comparisons of Emissions Data
Comparisons between the PEMS data and the NONROAD model
data were made to determine if the two sources were of a similar
relationship. Our expectation was that the two sources of data
were not likely to agree closely because the PEMS data were for
individual vehicles, whereas the NONROAD model data were
intended to predict average emissions for a fleet of vehicles. Also,
the real-world duty cycles and ambient conditions of the PEMS
data differed from the standardized engine dynamometer test conditions used by the NONROAD model.
In order to make a direct comparison, the emission factors
based on the NONROAD model were converted to a fuel basis
using a default brake-specific fuel consumption 共BSFC兲 estimate.
The NONROAD model calculates the exhaust emission factors
for HC, CO, and NOx for a given type of diesel vehicle with a
given model year, engine size, and hours of engine operation
based on the following equation 共EPA 2004a兲:
EFadj共HC,CO,NOx兲 = EFss ⫻ TAF ⫻ DF

共2兲

where EFadj = emission factor used, including the adjustments for
transient operation and deterioration 共g/hp h兲; EFss = zero-hour,
steady-state emission factor 共g/hp h兲; TAF= transient adjustment
factor 共unitless兲; and DF= deterioration factor 共unitless兲.
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Table 6. Comparison of Ranges of Emission Factors from Two Data Sources for Three Types of Construction Vehicles 共Frey et al. 2007b兲
HC
共g/gal兲

NOx
共g/gal兲
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Vehicle

Vehicle ID

CO
共g/gal兲

PM
共g/gal兲

Tier

EPAa

PEMSb

EPAa

PEMSb

EPAa

PEMSb

EPAa

PEMSb

Backhoe

BH
BH
BH
BH
BH

2
4
3
5
1

0
1
1
2
2

112
91
90
75
75

98–115
93–120
99–103
96–110
92–105

34
18
18
12
12

13–17
5.6–9.1
11–15
8.6–10
10–12

144
93
92
90
90

82–106
45–54
36–39
16–17
8.4–9.3

25
15
14
6.2
6.2

1.1–1.3
1.3–1.7
0.9–1.2
0.7–0.8
0.66–0.7

Front-end loader

FL 3
FL 1
FL 2
Fl 4

1
1
1
2

104
103
103
74

125–129
108–113
127–131
94–96

7.0
6.9
6.9
6.8

13
17–19
16–17
5.4–5.8

28
27
27
26

12–14
15–18
12–14
11

8.4
6.9
6.9
3.4

0.89–0.94
1.0
0.49–0.51
0.62–0.66

Motor grader

MG 4
0
159
126–134
MG 5
0
157
136–139
MG 1
1
102
104–113
MG 3
1
102
105–115
MG 2
2
75
90–106
MG 6
3
45
59–77
a
Emission factors calculated from EPA’s NONROAD model data.
b
Emission factors determined from PEMS field measurement data.

15
15
6.3
6.3
6.2
3.7

16–21
12–17
13–17
17–19
9.2–15
4.5–7.9

110
105
23
23
23
22

27–34
26–46
12–15
15–16
8.5–15
8.7–9.3

18
16
6.8
6.8
2.9
1.8

0.77–0.93
1.0–1.1
0.86–0.90
0.80
0.62–0.65
0.53–0.61

The transient adjustment factor represents the variation in vehicle type and the fraction of engine power that is used. The
deterioration factor is a function of engine age based on the accumulation of operating hours.
The level of PM emissions is dependent upon the sulfur content of the fuel that is being used in the engine. Therefore, Eq. 共2兲
is modified slightly to calculate the exhaust emission factor PM
共EPA 2004a兲

The ranges of the emission rates for all vehicles based on the
field data were compared with similar estimates from the
NONROAD model. Samples of these comparisons for three types
of vehicles are summarized in Table 6. The ranges of data shown
in Table 6 are influenced by different engine tiers because vehicles with lower tier engines have higher emission rates than
vehicles with higher tier engines.
In general, the average emission rates from the PEMS field
measurement data are of similar magnitude to those based on the
NONROAD model for NO, HC, and CO. For example, based on
the NONROAD model, the average emission rate for NOx as
equivalent NO2 for a motor grader varies from approximately
45 to 159 g / gal. According to the PEMS data, the average emissions rate of NO as equivalent NO2 is approximately
59 to 139 g / gal.
However, the magnitude and range of the PEMS emission
rates for PM is much smaller in comparison to the NONROAD
ranges of emission rates for PM. This is due to the fact that PM
data are collected by the PEMS by a laser light scatter method,
rather than by a filter-based method. A systematic measurement
bias for the PM concentration has been reported for this type of
instrument 共CATI 2003兲. However, even though there may be bias
in the absolute value of the PM emission factor data, the results
can still be used to make relative comparisons and evaluate trends
in PM emission rates for different types of vehicles.
Although the PEMS results appear to be in concordance with
the NONROAD model results, there are many advantages of the
PEMS results as follows:
1. The PEMS results are based on actual data from in-use vehicles performing real-world duty cycles as opposed to the
use of transient adjustment factors in NONROAD that approximate usage;
2. The PEMS results are based on actual engine loads as opposed to the NONROAD model engine load factors that estimate a fraction of the engine power that is used;
3. The PEMS data can be used to characterize the episodic
variation in fuel use and emission rates attributable to spe-

EFadj.共PM兲 = EFss ⫻ TAF ⫻ DF − SPMadj

共3兲

where SPMadj = adjustment to PM emission factor to account for
variations in the sulfur content of the fuel 共g/hp h兲.
In real-world measurements, emission factors are obtained in
units of grams per second 共g/s兲 or grams per gallon of fuel consumed 共g/gal兲 共Vojtisek-Lom 2003兲. To enable comparisons with
the PEMS data, the emission factors in the NONROAD model
were converted to units of grams per gallon of fuel 共g/gal兲 using
an assumed BSFC in units of pounds of fuel used per horsepowerhours 共g/hp h兲 共EPA 2004a兲.
EPA assumes a constant BSFC for each engine tier within a
specified engine horsepower range, without regard for the duty
cycle being performed by the vehicle. However, during field data
collection it was observed that fuel consumption rates vary among
individual vehicles. This difference is due to the duty cycle of the
vehicle. Although assuming a constant fuel consumption rate for
all engine tiers may make it easier to calculate emission rates, this
assumption may not be representative of real-world conditions.
The corrected emission factors are calculated in units of grams
per gallon as follows:

冉 冊

EFcorr

冉 冊

冉 冊 冉 冊

g
hp − h
lb
1
g
= EFadj
⫻ CF
⫻
gal
BSFC
lb
gal
hp − h

共4兲
where EFcorr = corrected emission factor 共g/gal兲; EFadj = emission
factor 共g/hp h兲; BSFC= brake-specific fuel consumption rate 共lb/
hp h兲; and CF= conversion factor 共lb/gal兲.
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5.

6.

cific activities within a duty cycle, which is not possible with
the dynamometer data used as the basis for the NONROAD
model;
The PEMS results are based on actual fuel consumption
rates. Actual fuel consumption rates are more realistic than
the EPA assumed brake-specific fuel consumption rate. It is
often possible to determine actual fuel consumption rates
from vehicle fleet records because many fleet owners track
annual fuel use as an expense;
Fuel-based emission factors based on actual fuel consumption rates from the PEMS are more reliable than time and
load based 共hp h兲 emission factors for estimating emissions
inventories. This is because most vehicle owners have accurate records of fuel consumption but they likely do not have
accurate records of vehicle activity time and engine load.
Furthermore, there is less variability in emissions estimates
when using fuel-based emission factors; and
Real-world data may be used to verify and evaluate the effectiveness of emission reduction strategies, such as alternative fuels, fuel additives, new engine technologies, future
postcombustion controls, and operational practice. For example, significant reductions of CO, HC, and PM were found
when using B20 biodiesel in lieu of petroleum diesel in construction vehicles. Furthermore, significant reductions for
these pollutants were also found when comparing a Tier 3
engine to those of earlier tiers 共Frey et al. 2008兲.

Conclusions and Recommendations
There is growing recognition of the need to quantify and manage
emissions from construction vehicles. However, the available data
based on the NONROAD emissions model provide only average
emission factors. In contrast, real world data from PEMS can be
used to quantify real world duty cycles and the influence of episodic events on fuel use and emissions rates.
Increasingly stringent emission standards will be implemented
for which it is desirable to have a methodology for assessing their
effectiveness in the real world. Furthermore, there will be additional incentives to reduce emissions, such as via project bid requirements and possible green fleet certification programs.
Assessment of the effectiveness of attempts to respond to such
incentives depends on real world data. There are key types of
construction vehicles and equipment that contribute the most to
estimated national emissions; therefore, there is a basis for initially prioritizing efforts to collect real world data. Fuel-based
emission factors are typically found to be less subject to variations among duty cycles than time-based emission factors.
The construction industry must raise its level of awareness of
the environmental impacts of construction, particularly with respect to air pollutant emissions of nonroad diesel construction
vehicles. In particular, there are a number of specific activities
that could be undertaken by the industry including those recommended here:
1. Establish an accurate real-world baseline assessment of current emissions based on real-world data;
2. Contribute to finding ways to reduce the air pollutant emissions of construction vehicles to improve air quality;
3. Determine the effects on emissions of alternative fuels, such
as biodiesel, when used in construction vehicles;
4. Use real-world data to verify and evaluate vehicle emissions
under actual operating conditions. This evaluation may be
used to assess the benefits of replacing older vehicles with

newer ones or to assess rebuilding or replacing older engines
without replacing the vehicle itself;
5. Modify construction vehicle operation procedures, such as
reducing idling time to decrease fuel used and therefore reduce air pollutant emissions. This can be accomplished by
turning off the vehicle when it is not in use, carefully planning travel routes, etc;
6. Improve vehicle maintenance procedures;
7. Procure energy efficient equipment and vehicles;
8. Investigate technological controls for construction vehicles
that will reduce air pollutant emissions, such as selective
catalytic reduction, diesel oxidation catalysts, diesel particulate filters, closed crankcase ventilation systems, and exhaust
gas recirculation;
9. Develop green fleet certification programs that take into account measured real world factors that prevent or reduce
emissions, and that encourage verification of the effectiveness of such programs in reducing emissions based on real
world data;
10. Develop air pollutant emissions inventories based on accurate emission factors for construction vehicles; and
11. Use the air pollutant emission inventories to develop air pollutant emissions projections for new projects. These projections would be based on typical construction planning
metrics such as plans, specifications, contract documents, estimates, and work to be performed.
Of course, these activities should be conducted in collaboration
with university researchers, with manufacturers, and with owners
of large vehicle and equipment fleets such as state departments of
transportation and equipment rental companies. University environmental and construction faculty can contribute to the quantification of the effects of alternative fuels, technologies, and
operational practice on energy use and emissions.
In addition to research, faculty should incorporate the environmental impacts of construction into civil, construction, and environmental engineering curricula. These environmental impacts
include, but are not limited to air quality, water runoff, waste
management, and hazardous site remediation. Air quality, for example, could be incorporated into the typical undergraduate construction equipment class and could be studied in more detail in a
graduate equipment class. Doing so would lend itself particularly
well to simulation studies.

Future Work
Much remains to be done to establish the foundation on which to
implement the recommendations just noted. This paper seeks to
call this important area to the attention of construction researchers, educators, and decision makers who have the resources to
commit to these efforts. Additional research is needed to collect
and analyze additional air pollutant emissions data for the construction vehicles mentioned in this paper and for other construction vehicles as well. Simply not enough is known about in-use
emissions performance. Without such data, mitigation procedures
cannot be initiated as effectively as desired.
Using the aforementioned data, emission factors can be determined and used to assess air pollutant emissions for construction
vehicle tasks, such as excavation. This comparison can be used to
link the grams of pollutant to the common quantity of work performed, such as cubic yards of excavation. The resulting emission
factor of grams of pollutant emitted per cubic yard of excavation
can enable estimates of future construction emissions to be made.
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Also, emissions could be linked to a typical excavation operation
on a microscale consisting, for example, of an excavator working
with one or more dump trucks in a typical earthmoving operation.
Particularly in nonattainment areas, results from studies such as
these can be used as important components of environmental impact analyses.
However, it will be necessary to have accurate emissions data
and accurate operational data for these emission factors to be
meaningful. Controlled field testing may be required to obtain
them. The PEMS data reported here were collected in an uncontrolled observational mode. Finally, based on the results of the
controlled field testing, new emission factors can be developed
for each construction vehicle.
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The terrestrial carbon sink has been large in recent decades, but its size and location remain
uncertain. Using forest inventory data and long-term ecosystem carbon studies, we estimate a
total forest sink of 2.4 T 0.4 petagrams of carbon per year (Pg C year–1) globally for 1990 to 2007.
We also estimate a source of 1.3 T 0.7 Pg C year–1 from tropical land-use change, consisting of a
gross tropical deforestation emission of 2.9 T 0.5 Pg C year–1 partially compensated by a carbon
sink in tropical forest regrowth of 1.6 T 0.5 Pg C year–1. Together, the fluxes comprise a net global
forest sink of 1.1 T 0.8 Pg C year–1, with tropical estimates having the largest uncertainties. Our total
forest sink estimate is equivalent in magnitude to the terrestrial sink deduced from fossil fuel
emissions and land-use change sources minus ocean and atmospheric sinks.
orests have an important role in the global
carbon cycle and are valued globally for the
services they provide to society. International
negotiations to limit greenhouse gases require
an understanding of the current and potential
future role of forest C emissions and sequestra-
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tion in both managed and unmanaged forests.
Estimates by the Intergovernmental Panel on Climate Change (IPCC) show that the net uptake by
terrestrial ecosystems ranges from less than 1.0
to as much as 2.6 Pg C year–1 for the 1990s (1).
More recent global C analyses have estimated a
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propagation are directly accessible to anyone
with basic statistical knowledge. This should ultimately open the way for a complete characterization of the roles of direct and indirect top-down
and bottom-up mechanisms involved in the regulation of parasite densities (fig. S12 and table S1)
in the context of both single and mixed infections,
and how this in turn affects transmission and
disease severity.
The underlying process of bursting infected
RBCs and invasion of uninfected RBCs is common to blood-phase malaria across animal taxa.
The methods we introduce will consequently be
generally applicable. The strength of the mouse
data we have used is the finely resolved measures
of uninfected and infected red blood cells. We are
unaware of any experimental time series in human patients in which these parameters were
directly measured, but our analyses suggest that
future longitudinal studies of individual patients
that undertake the simple assays required to directly assess RBC densities in addition to parasite
densities will lead to considerable insights into
the factors regulating human malaria.
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(table S3). Geographically, 471 T 93 Pg C (55%)
is stored in tropical forests, 272 T 23 Pg C (32%)
in boreal, and 119 T 6 Pg C (14%) in temperate
forests. The C stock density in tropical and boreal
forests is comparable (242 versus 239 Mg C ha–1),
whereas the density in temperate forests is ~60%
of the other two biomes (155 Mg C ha–1).
Although tropical and boreal forests store the
most carbon, there is a fundamental difference in
their carbon structures: Tropical forests have 56%
of carbon stored in biomass and 32% in soil,
whereas boreal forests have only 20% in biomass
and 60% in soil.
The average annual change in the C stock of
established forests (Table 1) indicates a large
uptake of 2.5 T 0.4 Pg C year–1 for 1990 to 1999
and a similar uptake of 2.3 T 0.5 Pg C year–1 for
2000 to 2007. Adding the C uptake in tropical
regrowth forests to those values indicates a
persistent global gross forest C sink of 4.0 T 0.7
Pg C year–1 over the two periods (Tables 1 and 2).
Despite the consistency of the global C sink since
1990, our analysis revealed important regional
and temporal differences in sink sizes. The C sink
in temperate forests increased by 17% in 2000 to
2007 compared with 1990 to 1999, in contrast to
C uptake in intact tropical forests, which decreased by 23% (but nonsignificantly). Boreal
forests, on average, showed little difference between the two time periods (Fig. 1). Subtracting C emission losses from tropical deforestation
and degradation, the global net forest C sink
was 1.0 T 0.8 and 1.2 T 0.9 Pg C year–1 for

Table 1. Global forest carbon budget (Pg C year–1) over two time periods. Sinks are positive values;
sources are negative values.
Carbon sink and source in biomes

1990–1999

Boreal forest
Temperate forest
Tropical intact forest*
Total sink in global established forests†

0.50
0.67
1.33
2.50

Tropical regrowth forest‡
Tropical gross deforestation emission§
Tropical land-use change emission||
Global gross forest sink¶
Global net forest sink#

T
T
T
T

0.08
0.08
0.35
0.36

2000–2007
0.50
0.78
1.02
2.30

T
T
T
T

0.08
0.09
0.47
0.49

1990–2007
0.50
0.72
1.19
2.41

T
T
T
T

0.08
0.08
0.41
0.42

1.57 T 0.50
–3.03 T 0.49
–1.46 T 0.70

1.72 T 0.54
–2.82 T 0.45
–1.10 T 0.70

1.64 T 0.52
–2.94 T 0.47
–1.30 T 0.70

4.07 T 0.62
1.04 T 0.79

4.02 T 0.73
1.20 T 0.85

4.05 T 0.67
1.11 T 0.82

Equations of global forest C fluxes
Festablished forests = Fboreal forests + Ftemperate forests + Ftropical intact forests
Ftropical land-use change = Ftropical gross deforestation + Ftropical regrowth forests
Fgross forest sink = Festablished forests + Ftropical regrowth forests
Fnet forest sink = Festablished forests + Ftropical land-use change

(Eq.
(Eq.
(Eq.
(Eq.

1)
2)
3)
4)

*Tropical intact forests: tropical forests that have not been substantially affected by direct human activities; flux accounts for the
dynamics of natural disturbance-recovery processes.
†Global established forests: the forest remaining forest over the study periods
plus afforested land in boreal and temperate biomes, in addition to intact forest in the tropics (Eq. 1).
‡Tropical regrowth forests:
tropical forests that are recovering from past deforestation and logging.
§Tropical gross deforestation: the total C emissions from
tropical deforestation and logging, not counting the uptake of C in tropical regrowth forests.
||Tropical land-use change: emissions
from tropical land-use change, which is a net balance of tropical gross deforestation emissions and C uptake in regrowth forests (Eq. 2).
It may be referenced as a tropical net deforestation emission in the literature.
¶Global gross forest sink: the sum of total sinks in
global established forests and tropical regrowth forests (Eq. 3).
#Global net forest sink: the net budget of global forest fluxes
(Eq. 4). It can be calculated in two ways: (i) total sink in global established forests minus tropical land-use change emission or (ii) total
global gross forest sink minus tropical gross deforestation emission.
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1990 to 1999 and 2000 to 2007, respectively
(Table 1).
Forest carbon sinks by regions, biomes, and
pools. Boreal forests (1135 Mha) had a consistent
average sink of 0.5 T 0.1 Pg C year–1 for two decades (Table 2, 20 and 22% of the global C sinks
in established forests). However, the overall stability of the boreal forest C sink is the net result
of contrasting carbon dynamics in different boreal
countries and regions associated with natural disturbances and forest management. Asian Russia
had the largest boreal sink, but that sink showed
no overall change, even with increased emissions
from wildfire disturbances (8). In contrast, there
was a notable sink increase of 35% in European
Russia (Fig. 1) attributed to several factors: increased areas of forests after agricultural abandonment, reduced harvesting, and changes of
forest age structure to more productive stages,
particularly for the deciduous forests (8). In contrast to the large increase of biomass sinks in
European Russia and northern Europe (8, 9), the
biomass C sink in Canadian managed forests was
reduced by half between the two periods, mostly
due to the biomass loss from intensified wildfires
and insect outbreaks (10, 11). A net loss of soil C
in northern Europe was attributed to shifts of
forest to nonforest in some areas. Overall, the
relatively stable boreal C sink is the sum of a net
reduction in Canadian biomass sink offset by
increased biomass sink in all other boreal regions,
and a balance between decreased litter and soil C
sinks in northern Eurasia and a region-wide increase in the accumulation of dead wood (Table 2).
Temperate forests (767 Mha) contributed 0.7 T
0.1 and 0.8 T 0.1 Pg C year–1 (27 and 34%) to
the global C sinks in established forests for two
decades (Table 2). The primary reasons for the
increased C sink in temperate forests are the
increasing density of biomass and a substantial
increase in forest area (12, 13). The U.S. forest
C sink increased by 33% from the 1990s to
2000s, caused by increasing forest area; growth
of existing immature forests that are still recovering from historical agriculture, grazing, harvesting
(12, 14); and environmental factors such as CO2
fertilization and N deposition (15). However, forests in the western United States have shown
considerably increased mortality over the past
few decades, related to drought stress, and increased mortality from insects and fires (16, 17).
The European temperate forest sink was stable
between 1990 to 1999 and 2000 to 2007. There
was a large C sink in soil due to expansion of
forests in the 1990s, but this trend slowed in the
2000s (7, 18). However, the increased C sink in
biomass during the second period (+17%)
helped to maintain the stability of the total C sink.
China’s forest C sink increased by 34% between
1990 to 1999 and 2000 to 2007, with the biomass
sink almost doubling (Table 2). This was caused
primarily by increasing areas of newly planted
forests, the consequence of an intensive national
afforestation/reforestation program in the past
few decades (table S2) (19).
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Here, we present bottom-up estimates of C
stocks and fluxes for the world’s forests based on
recent inventory data and long-term field observations coupled to statistical or process models
(table S1). We advanced our analyses by including
comprehensive C pools of the forest sector (dead
wood, harvested wood products, living biomass,
litter, and soil) and report past trends and changes
in C stocks across countries, regions, and continents representing boreal, temperate, and tropical
forests (5, 6). To gain full knowledge of the tropical C balance, we subdivided tropical forests into intact and regrowth forests (Table 1). The latter
is an overlooked category, and its C uptake is
usually not reported but is implicit in the tropical
land-use change emission estimates. Although
deforestation, reforestation, afforestation and the
carbon outcomes of various management practices are included in the assessments of boreal
and temperate forest C sink estimates, we separately estimated three major fluxes in the tropics:
C uptake by intact forests, losses from deforestation, and C uptake of forest regrowth after anthropogenic disturbances. The area of global
forests used as a basis for estimating C stocks and
fluxes is 3.9 billion ha, representing 95% of the
world’s forests (7) (table S2).
Global forest C stocks and changes. The
current C stock in the world’s forests is estimated
to be 861 T 66 Pg C, with 383 T 30 Pg C (44%) in
soil (to 1-m depth), 363 T 28 Pg C (42%) in live
biomass (above and below ground), 73 T 6 Pg C
(8%) in deadwood, and 43 T 3 Pg C (5%) in litter
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Table 2. Estimated annual change in C stock (Tg C year–1) by biomes by country or region for the time periods of 1990 to 1999 and 2000 to 2007. Estimates
include C stock changes on “forest land remaining forest land” and “new forest land” (afforested land). The uncertainty calculation refers to the supporting online
material. ND, data not available; [1], litter is included in soils.
1990–1999

2000–2007

Biome and
Harvested Total
country/
Dead
wood
stock Uncertainty
region Biomass wood Litter Soil product change
(T)
(Tg C year

–1

)

Stock
Harvested Total
Stock
change
Dead
wood
stock Uncertainty change
per area Biomass wood Litter Soil product change
(T)
per area
(Mg C ha –1
(Mg C ha –1
year –1)
(Tg C year –1)
year –1)
Boreal*

Asian
Russia
European
Russia
Canada
European
boreal†
Subtotal

61

66

63

45

19

255

64

0.39

69

97

43

42

13

264

66

0.39

37
6

10
–24

22
14

36
6

41
23

146
26

37
7

0.93
0.11

84
–53

19
16

35
19

35
7

26
21

199
10

50
3

1.21
0.04

13
117

0
53

3
38
103 125

11
94

65
493

16
76

1.12
0.45

21
120

0
132

4 –10
101 74

13
73

27
499

7
83

0.45
0.44

Temperate*

118
117
60
24

6
2
22
9

13
8
15
ND

9
81
31
19

33
24
7
2

179
232
135
54

34
58
34
14

0.72
1.71
0.96
2.28

147
137
115
23

9
2
24
5

18
9
8
ND

37
65
28
8

28
27
7
2

239
239
182
37

45
60
45
9

0.94
1.68
1.22
1.59

6
17

2
ND

ND
10

5
15

0
8

14
50

4
13

2.14
0.33

12
17

2
ND

ND
10

4
14

0
10

18
51

5
13

2.86
0.34

1

0

0

1

5

7

2

0.91

1

0

0

1

6

9

2

1.05

1
345

ND
42

ND ND
46 160

0
80

1
673

1
78

0.07
0.91

2
454

0
42

0
45

0
156

0
80

3
777

2
89

0.18
1.03

Asia
Africa
Americas
Subtotal

125
469
573
1167

13
48
48
109

2
7
9
17

ND
ND
ND
ND

5
9
22
35

144
532
652
1328

38
302
166
347

0.88
0.94
0.77
0.84

100
425
345
870

10
43
45
98

2
6
5
13

ND
ND
ND
ND

6
8
23
36

117
482
418
1017

30
274
386
474

0.90
0.94
0.53
0.71

Global
subtotal§

1630

204

166 286

209

2494

363

0.73

1444

273

158 230

189

2294

489

0.69

564
188
745
1497

ND
ND
ND
ND

[1] 30
[1] 83
[1] 113
[1] 226

ND
ND
ND
ND

593
271
858
1723

297
135
429
539

3.53
1.47
4.56
3.19

Tropical intact

Tropical regrowth
Asia
Africa
Americas
Subtotal

498
169
694
1361

ND
ND
ND
ND

[1] 27
[1] 73
[1] 113
[1] 213

ND
ND
ND
ND

526
242
807
1574

263
121
403
496

3.52
1.48
4.67
3.24

Asia
Africa
Americas
Subtotal

623
638
1267
2529

13
48
48
109

2
7
9
17

27
73
113
213

5
9
22
35

670
774
1458
2903

266
325
436
605

2.14
1.06
1.42
1.40

664
613
1090
2367

10
43
45
98

2
6
5
13

30
83
113
226

6
8
23
36

711
753
1276
2740

298
305
577
718

2.38
1.08
1.30
1.38

Global
total¶

2991

204

166 498

209

4068

615

1.04

2941

273

158 456

189

4017

728

1.04

All tropics||

*Carbon outcomes of forest land-use changes (deforestation, reforestation, afforestation, and management practices) are included in the estimates in boreal and temperate forests.
†Estimates for
the area that includes Norway, Sweden, and Finland.
‡Estimates for the continental U.S. and a small area in southeast Alaska.
§Estimates for global established forests.
||Estimates for
all tropical forests including tropical intact and regrowth forests.
¶Areas excluded from this table include interior Alaska (51 Mha in 2007), northern Canada (118 Mha in 2007), and “other wooded
land” reported to the Food and Agriculture Organization.

Tropical intact forests (1392 Mha) represent
~70% of the total tropical forest area (1949 Mha)
that accounts for the largest area of global forest
biomes (~50%). We used two networks of permanent monitoring sites spanning intact tropical

990

forest across Africa (20) and South America (21)
and assumed that forest C stocks of Southeast
Asia (9% of total intact tropical forest area) are
changing at the mean rate of Africa and South
America, as we lack sufficient data in Southeast
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Asia to make robust estimates. These networks
are large enough to capture the disturbancerecovery dynamics of intact forests (6, 20, 22).
We estimate a sink of 1.3 T 0.3 and 1.0 T 0.5 Pg C
year–1 for 1990 to 1999 and 2000 to 2007,
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United
States‡
Europe
China
Japan
South
Korea
Australia
New
Zealand
Other
countries
Subtotal
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0.07
0.03

0.03
0.01
Regions of the World

0.23
0.24

0.18
0.24

0.26
0.26

0.15
0.20

0.14
0.18

Other
No Data/Other Countries

0.53
0.48

Tropical
Asia
Africa
Americas

0.65
0.42

Temperate
Continental US & S. Alaska
Europe
China

0.81
0.86

0.14
0.12
0.55
0.59

1.51
1.37

0.07
0.06
0.97
0.85

0.53
0.59

0.24
0.27

0.06
0.06

Japan/Korea
Australia/NZ

Boreal
N. Europe
Asian Russia
European Russia

Forest Carbon Flux
1990-1999

Tropical Regrowth
Carbon Flux 1990-1999

Tropical Gross Deforestation
C Emissions 1990-1999

Forest Carbon Flux
2000-2007

Tropical Regrowth
Carbon Flux 2000-2007

Tropical Gross Deforestation
C Emissions 2000-2007

Fig. 1. Carbon sinks and sources (Pg C year–1) in the world’s forests. Colored
bars in the down-facing direction represent C sinks, whereas bars in the
upward-facing direction represent C sources. Light and dark purple, global
respectively (Table 2). An average C sink of 1.2 T
0.4 Pg C year–1 for 1990 to 2007 is approximately half of the total global C sink in established forests (2.4 T 0.4 Pg C year–1) (Table 1).
When only the biomass sink is considered, about
two-thirds of the global biomass C sink in established forests is from tropical intact forests (1.0
versus 1.5 Pg C year–1). The sink reduction in the
period 2000 to 2007 (–23%) was caused by
deforestation reducing intact forest area (–8%)
and a severe Amazon drought in 2005 (21), which
appeared strong enough to affect the tropics-wide
decadal C sink estimate (–15%). Except for the
Amazon drought, the recent excess of biomass C
gain (growth) over loss (death) in tropical intact forests appears to result from progressively enhanced
productivity (20, 21, 23). Increased dead biomass
production should lead to enhanced soil C sequestration, but we lack data about changes in soil C
stocks for tropical intact forests, so the C sink for
tropical intact forests may be underestimated.
Tropical land-use changes have caused net
C releases in tropical regions by clearing forests
for agriculture, pasture, and timber (24), second
in magnitude to fossil fuel emissions (Table 3).
Tropical land-use change emissions are a net
balance of C fluxes consisting of gross tropical deforestation emissions partially compensated by C
sinks in tropical forest regrowth. They declined
from 1.5 T 0.7 Pg C year–1 in the 1990s to 1.1 T 0.7
Pg C year–1 for 2000 to 2007 (Table 1) due to
reduced rates of deforestation and increased forest regrowth (25). The tropical land-use change
emissions were approximately equal to the total

established forests (boreal, temperate, and intact tropical forests); light and
dark green, tropical regrowth forests after anthropogenic disturbances; and
light and dark brown, tropical gross deforestation emissions.

Table 3. The global carbon budget for two time periods (Pg C year−1). There are different arrangements to
account for elements of the global C budget (see also table S6). Here, the accounting was based on global C
sources and sinks. The terrestrial sink was the residual derived from constraints of two major anthropogenic
sources and the sinks in the atmosphere and oceans. We used the C sink in global established forests as a
proxy for the terrestrial sink.
Sources and sinks

1990–1999

Fossil fuel and cement*
Land-use change†
Total sources
Atmosphere†
Ocean‡
Terrestrial (established forests)§
Total sinks

Sources (C emissions)
6.5 T 0.4
1.5 T 0.7
8.0 T 0.8
Sinks (C uptake)
3.2 T 0.1
2.2 T 0.4
2.5 T 0.4
7.9 T 0.6
0.1 T 1.0

Global residuals||

2000–2007
7.6 T 0.4
1.1 T 0.7
8.7 T 0.8
4.1
2.3
2.3
8.7

T
T
T
T

0.1
0.4
0.5
0.7
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0.0 T 1.0

*See (2).
†See (4, 7, 25). The global land-use change emission is approximately equal to the tropical land-use change emission,
because the net carbon balance of land-use changes in temperate and boreal regions is neutral (24, 38).
‡See (4).
§Estimates
of C sinks in the global established forests (that are outside the areas of tropical land-use changes) from this study. Note that the
carbon sink in tropical regrowth forests is excluded because it is included in the term of land-use change emission (see above and
Table 1).
||Global C residuals are close to zero when averaged over a decade. Uncertainties in the global residuals indicate either a
land sink or source in the 212 Mha of forest not included here, on nonforest land, or systematic error in other source (overestimate) or
sink (underestimate) terms, or both.

global land-use emissions (Tables 1 and 3), because effects of land-use changes on C were
roughly balanced in extratropics (7, 24, 25).
Tropical deforestation produced significant
gross C emissions of 3.0 T 0.5 and 2.8 T 0.5 Pg
C year–1, respectively, for 1990 to 1999 and 2000
to 2007, ~40% of the global fossil fuel emissions.
However, these large emission numbers are usually neglected because more than one half was
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offset by large C uptake in tropical regrowth forests recovering from the deforestation, logging,
or abandoned agriculture.
Tropical regrowth forests (557 Mha) represent ~30% of the total tropical forest area. The
C uptake by tropical regrowth forests is usually
implicitly included in estimated net emissions
of tropical land-use changes rather than estimated
independently as a sink (24). We estimate that
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There are critical data gaps that affected both the
results presented here and our ability to report
and verify changes in forest C stocks in the future. Data are substantially lacking for areas of
the boreal forest in North America, including
Alaska (51 Mha) and Canadian unmanaged forests (118 Mha) (table S5). The forests in these
regions could be a small C source or sink, based
on the estimate of Canadian managed forests (10)
and modeling studies in Alaska (30). There is also
a lack of measurement data of soil C flux in tropical intact forests, which may cause uncertainty
of 10 to 20% of the estimated total C sink in these
forest areas. In addition, there is a large uncertainty
associated with the estimate of C stocks and fluxes
in tropical Asia, due to the absence of long-term
field measurements, and a notable lack of data
about regrowth rates of tropical forests worldwide.
Prioritized recommendations for improvements in regional forest inventories to assess C
density, uptake, and emissions for global-scale
aggregation include the following: (i) Land monitoring should be greatly expanded in the tropics
and in unsampled regions of northern boreal
forests. (ii) Globally consistent remote sensing of
land-cover change and forest-area is required to
combine the strengths of two observation systems: solid ground truth of forest C densities
from inventories and reliable forest areas from
remote sensing. (iii) Improved methods and greater
sampling intensity are needed to estimate nonliving C pools, including soil, litter, and dead wood.
(iv) Better data are required in most regions for
estimating lateral C transfers in harvested wood
products and rivers.
Forest carbon in the global context. The new
C sink estimates from world’s forests can contribute to the much needed detection and attribution that is required in the context of the global
carbon budget (2, 4, 25). Our results suggest that,
within the limits of reported uncertainty, the entire terrestrial C sink is accounted for by C uptake
of global established forests (Table 3), as the
balanced global budget yields near-zero residuals
with T1.0 Pg C year–1 uncertainty for both 1990
to 1999 and 2000 to 2007 (Table 3). Consequently, our results imply that nonforest ecosystems
are collectively neither a major (>1 Pg) C sink
nor a major source over the two time periods that
we monitored. Because the tropical gross deforestation emission is mostly compensated by
the C uptakes in both tropical intact and regrowth
forests (Fig. 1 and Table 1), the net global forest
C sink (1.1 T 0.8 Pg C year–1) resides mainly in
the temperate and boreal forests, consistent with
previous estimates (31, 32). Notably, the total
gross C uptake by the world’s established and
tropical regrowth forests is 4.0 Pg C year–1,
which is equivalent to half of the fossil fuel C
emissions in 2009 (4). Over the period that we
studied (1990 to 2007), the cumulative C sink
into the world’s established forests was ~43 Pg C
and 73 Pg C for the established plus regrowing
forests; the latter equivalent to 60% of cumulative fossil emissions in the period (i.e., 126 Pg C).
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Clearly, forests play a critical role in the Earth’s
terrestrial C sinks and exert strong control on the
evolution of atmospheric CO2.
Drivers and outlook of forest carbon sink.
The mechanisms affecting the current C sink in
global forests are diverse, and their dynamics will
determine its future longevity. The C balance of
boreal forests is driven by changes in harvest
patterns, regrowth over abandoned farmlands,
and increasing disturbance regimes. The C balance
of temperate forests is primarily driven by forest
management, through low harvest rates (Europe)
(33), recovery from past harvesting and agricultural abandonment (U.S.) (34), and large-scale
afforestation (China) (19). For tropical forests,
deforestation and forest degradation are dominant causes of C emissions, with regrowth and
an increase in biomass in intact forests being the
main sinks balancing the emissions (23, 24).
Changes in climate and atmospheric drivers
(CO2, N-deposition, ozone, diffuse light) affect the
C balance of forests, but it is difficult to separate
their impacts from other factors using ground
observations. For Europe, the U.S., China, and
the tropics, evidence from biogeochemical process models suggests that climate change, increasing atmospheric CO2, and N deposition are,
at different levels, important factors driving the
long-term C sink (15, 18, 20, 23, 34). Drought
in all regions and warmer winters in boreal regions reduce the forest sink through suppressed
gross primary production, increased tree mortality, increased fires, and increased insect damage
(8, 10, 18, 21, 30, 35, 36).
Our estimates suggest that currently the global established forests, which are outside the areas
of tropical land-use changes, alone can account
for the terrestrial C sink (~2.4 Pg C year–1). The
tropics are the dominant terms in the exchange
of CO2 between the land and the atmosphere. A
large amount of atmospheric CO2 has been sequestrated by the natural system of forested lands
(~4.0 Pg C year–1), but the benefit is substantially
offset by the C losses from tropical deforestation
(~2.9 Pg C year–1). This result highlights the potential for the United Nations Reducing Emissions
from Deforestation and Degradation program to
lessen the risk of climate change. However, an
important caveat is that adding geological carbon
from fossil fuels into the contemporary carbon
cycle and then relying on biospheric sequestration is not without risk, because such sequestration is reversible from either climate changes, direct
human actions, or a combination of both.
Nonetheless, C sinks in almost all forests
across the world (Fig. 1) may suggest overall favorable conditions for increasing stocks in forests
and wood products. Our analysis also suggests
that there are extensive areas of relatively young
forests with potential to continue sequestering
C in the future in the absence of accelerated
natural disturbance, climate variability, and landuse change. As a result of the large C stocks in
both boreal forest soils and tropical forest biomass, warming in the boreal zone, deforestation,

www.sciencemag.org

Downloaded from http://science.sciencemag.org/ on May 16, 2019

the C sink by tropical regrowth forests was 1.6 T
0.5 and 1.7 T 0.5 Pg C year–1, respectively, for
1990 to 1999 and 2000 to 2007. Our results indicate that tropical regrowth forests were stronger
C sinks than the intact forests due to rapid biomass accumulation under succession, but these
estimates are poorly constrained because of sparse
data (table S4) (6). Although distinguishing a C
sink in tropical regrowth forests does not affect
the estimated net emissions from tropical landuse changes, an explicit estimate of this component facilitates evaluating the complete C sink
capacity of all tropical and global forests.
When all tropical forests, both intact and
regrowth, are combined, the tropical sinks sum
to 2.9 T 0.6 and 2.7 T 0.7 Pg C year–1 over the
two periods (Table 1), and on average account for
~70% of the gross C sink in the world forests
(~4.0 Pg C year–1). However, with equally
significant gross emissions from tropical deforestation (Table 1), tropical forests were nearly
carbon-neutral. In sum, the tropics have the world’s
largest forest area, the most intense contemporary
land-use change, and the highest C uptake, but
also the greatest uncertainty, showing that investment in better understanding carbon cycling in
the tropics should be a high priority in the future.
Deadwood, litter, soil, and harvested wood
products together accounted for 35% of the global
sink and 60% of the global forest C stock, showing
the importance of including these components
(Table 2 and table S3). Compared with biomass,
estimates of these terrestrial carbon pools are generally less certain because of insufficient data.
For deadwood, there was a large sink increase in
boreal forests over the past decade, caused by the
recent increase in natural disturbances in Siberia
and Canada. Increased deadwood carbon thus
makes a major (27%) but possibly transient contribution to the total C sink in the boreal zone.
Changes in litter C accounted for a relatively
small and stable portion of the global forest C
sink. However, litter C accumulation contributed
20% of the total C sink in boreal forests and, like
deadwood, is vulnerable to wildfire disturbances.
Changes in soil C stocks accounted for more
than 10% of the total sink in the world’s forests,
largely driven by land-use changes. We may underestimate global soil C stocks and fluxes because the standard 1-m soil depth excludes some
deep organic soils in boreal and tropical peat forests (26–28). We estimate the net C change in harvested wood products (HWP), including wood in
use and disposed in landfills, as described in the
IPCC guidelines (29), attributing changes in stock
to the region where the wood was harvested. Carbon sequestration in HWP accounted for ~8% of
the total sink in established forests. This sink remained stable for temperate and tropical regions
but declined dramatically in boreal regions because
of reduced harvest in Russia in the past decade.
Data gaps, uncertainty, and suggested improvements in global forest monitoring. We estimated uncertainties based on a combination
of quantitative methods and expert opinions (6).

and occasional extreme drought, coincident with
fires in the tropics, represent the greatest risks
to the continued large C sink in the world’s forests (21, 24, 30, 37). A better understanding of
the role of forests in biosphere C fluxes and mechanisms responsible for forest C changes is critical
for projecting future atmospheric CO2 growth
and guiding the design and implementation of
mitigation policies.
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Detection of Emerging Sunspot
Regions in the Solar Interior
Stathis Ilonidis,* Junwei Zhao, Alexander Kosovichev
Sunspots are regions where strong magnetic fields emerge from the solar interior and where major
eruptive events occur. These energetic events can cause power outages, interrupt telecommunication
and navigation services, and pose hazards to astronauts. We detected subsurface signatures of
emerging sunspot regions before they appeared on the solar disc. Strong acoustic travel-time anomalies
of an order of 12 to 16 seconds were detected as deep as 65,000 kilometers. These anomalies were
associated with magnetic structures that emerged with an average speed of 0.3 to 0.6 kilometer per
second and caused high peaks in the photospheric magnetic flux rate 1 to 2 days after the detection of
the anomalies. Thus, synoptic imaging of subsurface magnetic activity may allow anticipation of large
sunspot regions before they become visible, improving space weather forecast.
nderstanding solar magnetism is among
the most important problems of solar physics and astrophysics (1–5). Modern theories assume that sunspot regions are generated by
a dynamo action at the bottom of the convection
zone, about 200 Mm below the photosphere. However, there is no convincing observational evidence
to support this idea, and dynamo mechanisms op-
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erating in the bulk of the convection zone or even
in the near-surface shear layer have been proposed as well (6, 7). Investigation of emerging
magnetic flux could possibly determine the depth
of this process and set the foundations for a better
understanding of sunspots and active regions.
Active regions on the Sun produce flares and
mass eruptions that may cause power outages
on Earth, satellite failures, and interruptions of
telecommunication and navigation services. Monitoring solar subsurface processes and predicting magnetic activity would also improve space
weather forecasts.
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Time-distance helioseismology (8) is one of
the local helioseismology techniques that image
acoustic perturbations in the interior of the Sun
(9). Acoustic waves are excited by turbulent convection near the surface, propagate deep inside
the Sun, and are refracted back to the surface
(Fig. 1). Time-distance helioseismology measures
travel times of acoustic waves propagating to different distances by computing cross-covariances
between the oscillation signals observed at pairs
of locations on the solar photosphere. Variations in acoustic travel times are caused mainly
by thermal perturbations, magnetic fields, and
flows. Previous studies of emerging sunspot regions (10–14) have found difficulties in detecting signals deeper than 30 Mm and before the
initial magnetic field becomes visible on the surface because of the fast emergence speed and low
signal-to-noise ratio (15). Here, we present a deepfocus time-distance measurement scheme, which
allows us to detect signals of emerging magnetic
regions in the deep solar interior (16, 17).
We have used Doppler observations (18) from
Michelson Doppler Imager (MDI) (19) onboard
the Solar and Heliospheric Observatory (SOHO)
and computed travel-time maps of four emerging
flux regions and nine quiet regions. In Fig. 2, we
present the results of our analysis for Active Region (AR) 10488, which started emerging on the
solar disc at 09:30 UT, 26 October 2003, about

19 AUGUST 2011

Downloaded from http://science.sciencemag.org/ on May 16, 2019

1. G. J. Nabuurs et al., in Climate Change 2007: Mitigation,
B. Metz, O. R. Davidson, P. R. Bosch, R. Dave, L. A. Meyer, Eds.
(Cambridge Univ. Press, Cambridge, 2007), pp. 542–584.
2. J. G. Canadell et al., Proc. Natl. Acad. Sci. U.S.A. 104,
18866 (2007).
3. S. Khatiwala, F. Primeau, T. Hall, Nature 462, 346 (2009).
4. C. Le Quéré et al., Nat. Geosci. 2, 831 (2009).
5. R. K. Dixon et al., Science 263, 185 (1994).
6. Details of data sources, accounting, and estimation
methods used for each country, region, and C component
are provided in the supporting online material.
7. Food and Agriculture Organization, Global Forest
Resources Assessment 2010 (Food and Agriculture
Organization, Rome, 2010), forestry paper 163.
8. A. Z. Shvidenko, D. G. Schepaschenko, S. Nilsson, in
Basic Problems of Transition to Sustainable Forest
Management in Russia, V. A. Sokolov, A. Z. Shvidenko,
O. P. Vtorina, Eds. (Russian Academy of Sciences,
Krasnoyarsk, Russia, 2007), pp. 5–35.
9. P. E. Kauppi et al., For. Ecol. Manage. 259, 1239 (2010).
10. W. A. Kurz, G. Stinson, G. J. Rampley, C. C. Dymond,
E. T. Neilson, Proc. Natl. Acad. Sci. U.S.A. 105, 1551 (2008).
11. G. Stinson et al., Glob. Change Biol. 17, 2227 (2011).

12. R. Birdsey, K. Pregitzer, A. Lucier, J. Environ. Qual. 35,
1461 (2006).
13. P. E. Kauppi et al., Proc. Natl. Acad. Sci. U.S.A. 103,
17574 (2006).
14. Y. Pan et al., Biogeosciences 8, 715 (2011).
15. Y. Pan, R. Birdsey, J. Hom, K. McCullough, For. Ecol. Manage.
259, 151 (2009).
16. P. J. van Mantgem et al., Science 323, 521 (2009).
17. D. D. Breshears et al., Proc. Natl. Acad. Sci. U.S.A. 102,
15144 (2005).
18. P. Ciais et al., Nat. Geosci. 1, 425 (2008).
19. J. Fang, A. Chen, C. Peng, S. Zhao, L. Ci, Science 292,
2320 (2001).
20. S. L. Lewis et al., Nature 457, 1003 (2009).
21. O. L. Phillips et al., Science 323, 1344 (2009).
22. M. Gloor et al., Glob. Change Biol. 15, 2418 (2009).
23. S. L. Lewis, J. Lloyd, S. Sitch, E. T. A. Mitchard,
W. F. Laurance, Annu. Rev. Ecol. Syst. 40, 529 (2009).
24. R. A. Houghton, Annu. Rev. Earth Planet. Sci. 35, 313 (2007).
25. P. Friedlingstein et al., Nat. Geosci. 3, 811 (2010).
26. C. Tarnocai et al., Global Biogeochem. Cycles 23,
GB2023 (2009).
27. A. Hooijer et al., Biogeosciences 7, 1505 (2010).
28. S. E. Page, J. O. Rieley, C. J. Banks, Glob. Change Biol.
17, 798 (2011).
29. Intergovernmental Panel on Climate Change, IPCC
Guidelines for National Greenhouse Gas Inventories
(Institute for Global Environmental Strategies, Japan, 2006);
www.ipcc-nggip.iges.or.jp/public/2006gl/index.html.
30. A. D. McGuire et al., Ecol. Monogr. 79, 523 (2009).
31. C. L. Goodale et al., Ecol. Appl. 12, 891 (2002).
32. J. L. Sarmiento et al., Biogeosciences 7, 2351 (2010).
33. E. D. Schulze et al., Nat. Geosci. 2, 842 (2009).
34. S. W. Pacala et al., Science 292, 2316 (2001).
35. O. L. Phillips et al., Philos. Trans. R. Soc. London Ser. B
359, 381 (2004).

993

A Large and Persistent Carbon Sink in the World's Forests
Yude Pan, Richard A. Birdsey, Jingyun Fang, Richard Houghton, Pekka E. Kauppi, Werner A. Kurz, Oliver L. Phillips, Anatoly
Shvidenko, Simon L. Lewis, Josep G. Canadell, Philippe Ciais, Robert B. Jackson, Stephen W. Pacala, A. David McGuire,
Shilong Piao, Aapo Rautiainen, Stephen Sitch and Daniel Hayes

Science 333 (6045), 988-993.
DOI: 10.1126/science.1201609originally published online July 14, 2011

http://science.sciencemag.org/content/333/6045/988

SUPPLEMENTARY
MATERIALS

http://science.sciencemag.org/content/suppl/2011/07/13/science.1201609.DC1

REFERENCES

This article cites 33 articles, 10 of which you can access for free
http://science.sciencemag.org/content/333/6045/988#BIBL

PERMISSIONS

http://www.sciencemag.org/help/reprints-and-permissions

Use of this article is subject to the Terms of Service
Science (print ISSN 0036-8075; online ISSN 1095-9203) is published by the American Association for the Advancement of
Science, 1200 New York Avenue NW, Washington, DC 20005. 2017 © The Authors, some rights reserved; exclusive
licensee American Association for the Advancement of Science. No claim to original U.S. Government Works. The title
Science is a registered trademark of AAAS.

Downloaded from http://science.sciencemag.org/ on May 16, 2019

ARTICLE TOOLS

