
STATE OF MAINE 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

 
and 

STATE OF MAINE 
LAND USE PLANNING COMMISSION 

 
IN THE MATTER OF 

	

CENTRAL MAINE POWER COMPANY 
Application for Site Location of Development Act permit 

and Natural Resources Protection Act permit 
for the New England Clean Energy Connect (“NECEC”) 

 
L-27625-26- A-N 
L-27625-TB-B-N 
L-27625-2C-C-N 
L-27625-VP-D-N 
L-27625-IW-E-N 

 
SITE LAW CERTIFICATION SLC-9 

 
REBUTTAL TESTIMONY OF GROUP 1 WITNESS JANET MCMAHON 

March 22, 2019 
 

I present this testimony in rebuttal to pre-filed testimony presented by CMP witnesses 
Mark Goodwin, Gerry Mirabile, and Lauren Johnston (by adoption of Goodwin 
testimony). For my rebuttal testimony I hereby adopt the rebuttal testimony of Dr. David 
Publicover, dated March 18, 2019, which focuses on the issue of habitat fragmentation, 
and add the following points. 
 
The testimony of Goodwin, Mirabile and Johnston, like CMP’s application in general,  
fails to acknowledge or address significant regional ecological values that would be 
negatively impacted by Segment 1.  These include: 
 
1) The impact of the transmission corridor on the critical regional ecological linkage that 
connects the forests of New Hampshire, Maine, New Brunswick and the Gaspé.  The 
yellow arrows in the attached exhibit (Group 1 Rebuttal Exhibit 1) shows the major 
movement corridors as well as landscapes with the highest resilience (darker green) as 
determined by The Nature Conservancy.   
 
2) The transmission corridor will reduce landscape resilience and permeability which are 
intrinsically tied to the number of barriers and degree of fragmentation within a 
landscape.   
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 The corridor 

crosses what is currently part of the most resilient region remaining in the eastern United 
States (Group 1 Rebuttal Exhibit 1). 

3) The transmission corridor will divide many large forest habitat blocks into smaller 
blocks, which will compromise habitat for forest specialist species and thos~ that require 
forest interior habitat. From a regional perspective, intact forest habitat blocks are what 
set this region apart from southern Maine. Large connected blocks are what makes a 
landscape resilient, connected, and habitable by forest specialist species. The witnesses 
do not address or quantify permanent fragmentation of large forest habitat blocks. 

4) Negative edge effects are not discussed at all and there are many, such as incursion of 
invasives, changes in microclimate and species composition in adjacent forest, impacts 
on stream catchment areas and more. The use of the term "soft edge" is misleading when, 
in fact, the 106 miles of edge along Segment 1 is considered permanent high contrast 
edge. The witnesses focus on the values of early successional scrub-shrub habitat, when 
early successional habitat is abundant in the region. The witnesses do not distinguish 
between the number of species the corridor might support and the kinds of plants and 
animals that may be displaced when forest habitat is permanently converted to scrub­
shrub and meadow habitat (such as many mosses and spring ephemeral wildflowers, 
o_venbirds, wood thrushes and a host of other species). 

Date: A1:zn:h 2 Z, 2t?l-f 

Date: ___ t1r]_ a_r/i_i __ ..>~ J_rH_ J_j __ 

The above-named Janet McMahon did personally appear before me and made oath as to 
the truth of the foregoing rebuttal testimony. 

Notary Publi~ 

My Commission Expires De c. I li J ..:> 0 Ii 
COLLEEN G. JONES 

Notary Public • State Of Maine 
My Commission Expires Dec. 16, 2019 
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1 Please state your name and business address. 

2 Roger Merchant. 1018 Pushaw Road, Glenburn, Maine. 

3 What is the name of your organization? 

4 Roger Merchant, Place-Based Photography 

5 What is your current position? 

6 Photographer and Forestry Naturalist  

7 What are your qualifications? 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

I am a Licensed Professional Forester ME #727.  From 1965-1972 I managed forestry 

operations on a 100,000-acre working forest. I hold lifelong experience interpreting 

aerial photographs and am also a photographer and forest resource documentarian. I had 

a thirty-two-year career with the UMaine Cooperative Extension, now retired, with 

program specializations in: 1) forestry and woodlot management, 2) environmental and 

outdoor education, 3) small business and community development, 4) community-based 

natural resource and cultural heritage tourism.      

What is the purpose of your testimony? 

The purpose of my testimony is to present a clear picture of current forest conditions 

along the proposed power line between Coburn Mountain and the Quebec border, 

including the existence of pre-existing forest fragmentation, then highlighting evidence 

on selected, interpreted aerial photographs demonstrating how NECEC will increase 

fragmentation and edge effects deeper in the woods adjacent to the line.  

Please state the introduction to your testimony. 

 This written testimony illustrates the impact the NECEC corridor will have on forested 

lands in the headwaters of the Upper Moose River between the Quebec border and 

Coburn Mtn. to the east. For the reader-viewer, interpreted aerial photographs of sections 
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of this landscape provide visible evidence of: 1) the power line track, 2) the deeper edge 

effect of the corridor, 3) extent of headwater streams, 4) the mix of continuous forest 

cover and fragmented forest cover, and 5) the extent of permanent logging roads that will 

intersect the proposed corridor, contributing to increased fragmentation and habitat 

degradation.     

My field knowledge as a forester from the Maine Woods began in 1965. Over half a 

century I’ve witnessed many changes in forestry and logging practice. For example, with 

the cessation of river drives in 1976, extensive networks of gravel roads now provide 

access and transportation. These permanent road and yard alterations mark the beginning 

of forest fragmentation, township by township. The NECEC corridor is simply the latest 

iteration of landscape fragmentation by infrastructure that will impact habitat conditions 

on and adjacent to the power line. 

Please provide an overview of basic aspects of forest fragmentation. 

Managed forests continually produce trees for forest products. Forest cover creates and 

sustains wildlife habitat while providing recreational opportunities, now and in the 

future.  

Concerns about fragmentation are warranted. A de-forested power line corridor opens up 

the landscape, permanently. They require large scale, long-term use of herbicides, can 

lead to disruption of wildlife habitat and behavior, and compromise water quality for key 

cold-water species like Eastern brook trout. Fragmented landscapes can facilitate 

additional fragmentation from commercial development and expanded subdivision.  

According to Michael Snyder, Forester and Commissioner of Vermont Department of 

Forests, Parks and Recreation, “forest fragmentation is the breaking of large, contiguous, 

forested areas into smaller pieces of forest; typically, these pieces are separated by roads, 
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agriculture, utility corridors, subdivisions, or other human development.”1 (see Northern 

Woodlands, 2014) 

Can you describe Maine’s forest cover change? 

Forest Cover Change 1942-2016: There was a time when continuous forest cover was the 

norm for conditions in the Maine Woods. Aerial photographs taken in 1942, compared to 

the same exact aerial view in 2016, reveal very different patterns in the forest over 74 

years of forest change (The 1942-2016 Forest Project)2. What’s abundant in the 1942 

views is the presence of largely unbroken, continuous forest cover. And indeed, over the 

longer span of time-change, trees and forests continue to prevail. However, when 

contrasting the same aerial views, 1942 - 2016, very distinct patterns of open blocks, 

patches and strips characterize today’s view of the forest. The extent of continuous forest 

cover in 2016 has been reduced by a larger, more extensive patchwork pattern from 

newer forest practices. This pattern reveals evidence of significant alteration and 

fragmentation of forest cover. Change is the one constant in life and this mirrors just as 

true for any forest. Further examples of 74 years of forest change can be found at  The 

1942-2016 Forest: (https://www.facebook.com/The-1942-2016-Forest).  Accelerated 

Forest Cover Change 1989-1997: Fast forward from 1942 to the 1989 Maine Forest 

Practices Act (MFPA). Changes in forests, forestry practice and logging technology 

prompted concerns about the impact of clear cutting on forests and habitat. Questions 

emerged about the mandates of the 1989 MFPA and whether or not they were 

contributing to forest and habitat degradation. Research suggests these concerns were 

                                                                                                                                               

                                                      

1 Hagan, John M. and Boone, Randall B. 1997. Harvest Rate, Harvest Configuration and Forest Fragmentation, Manomet 

Center for Conservation Sciences Rpt.#MCDCF-97001 

2 Merchant, Roger, ME LPF-727. 2016. The 1942-2016 Forest Project, A social media page developed to illustrate forest 

changes from 1942 to and 2016 within the entire Piscataquis Watershed. (https://www.facebook.com/The-1942-2016-Forest) 
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not superfluous.    In 1997, the Manomet Center for Conservation Sciences conducted 

research on these effects from the allowances and restrictions dictated by the 1989 

MFPA. They found that, “a many-small-clearcut strategy, allowed more harvesting than 

a fewer-large-clearcut strategy, and that the many-small-clearcut strategy led to greater 

fragmentation3”.                                                                                                                               

Can you describe the continuous forest cover and fragmented forest cover as it 

relates to NECEC in 2019? 

Field observations from Coburn Mtn. to the Quebec border reveal a mix of largely 

coniferous, and a smaller portion of deciduous forests, each composed of regenerating, 

younger, and middle-aged stands. Older growth forests are rare. Robust regeneration 

involves both coniferous and deciduous species. NECEC’s characterization of this 

landscape as simply “cutover land” diminishes the value of what actually grows there 

forest-wise; a robust, ever-changing, multiple-use, transitionally fragmented working 

forest, as well as associated fisheries and wildlife habitats, streams, lakes and wetlands.  

WhyyWhen you look closely at the photographs attached with this testimony, you will see the 

patterns of small blocks, patches and strips that provide visible evidence of the extent of 

forest fragmentation concerns. The red dash-dot lines on each photograph, distinguishes 

areas of continuous forest cover, cut and uncut, from the visible patchwork areas of more 

fragmented forest cover.       

Forest fragmentation from forest practices has a transitional life. For example, when a 

clear cut is made, that patch and its’ edges are open and obvious. Over time, natural or 

artificial regeneration fills in the harvested space and edges, so the initial fragmentation  

 

                                                      

3 Hagan, John M. and Boone, Randall B. 1997. Harvest Rate, Harvest Configuration and Forest Fragmentation, Manomet 

Center for Conservation Sciences Rpt.#MCDCF-97001 
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and edge effects are somewhat mitigated, softened.  

On the longer-term effects of this transitional fragmentation from newer forest practices, 

I think the jury is still out. In forest time, we haven’t lived long enough in this new age to 

account for the long-term impacts. 

Nevertheless, with respect to the distinction between continuous forest cover and more 

fragmented forest cover, the NECEC corridor will carve through equal portions of both 

types of forest cover. Fragmented forests occupy 40% of the landscape on and around the 

power line from Quebec to Coburn.  

An argument made by proponents of NECEC is that this project will create no greater 

environmental impact than logging. They insist the power line will pass through “cut 

over” industrial forestland that has been actively logged for years, and so, what’s the 

difference? 

I argue there is a huge difference when you consider the area in question includes a 

significant portion (40%) of forest landscape and habitat that has been transitionally 

fragmented by block, patch and strip cuts. Factor in the extensive network of permanent 

gravel roads and yards, the second fragmentation; then factor in the third NECEC 

fragmentation, a permanent 150-foot-wide corridor with some 300 feet of effects deeper 

in the woods either side of the corridor, then you are looking at a landscape that is being 

subjected to three fragmentations.    

Can you describe potential negative impacts of NECEC with regard to forest 

fragmentation? 

The extent and negative impacts of forest fragmentation are well addressed in Maine 

Mountain Collaborative, Occasional Paper #2. “Research in Maine, the Northeast and 

around the word demonstrates unequivocally that fragmentation – whether permanent or 

temporary – degrades native terrestrial and aquatic ecosystems, and reduces biodiversity 
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and regional connectivity over time and in a number of ways4. 

The NECEC corridor will expand deforestation and fragmentation from Quebec to 

Coburn Mtn. and south to Moxie. The 300-foot right of way holds great potential for 

future power line expansion to meet the growing needs of Massachusetts customers, the 

primary beneficiaries of this distributed power. In return, Maine is expected to shoulder 

and absorb all the costs - the impacts - of environmental degradation and destruction that 

will occur as a result of this project.     

The NECEC proposal will permanently eliminate forest cover and habitat protections in 

the cleared corridor, and will significantly impact ecological and habitat conditions 

deeper within forests adjacent to both sides of the deforested power line corridor. 

Fragmentation upon fragmentation seems an unwise course for sustaining forest diversity 

and habitat continuity. 

With two fragmentation strikes already in place, the third NECEC pitch will be a huge 

contributor to forest and habitat fragmentation. I believe it is deserving of that third 

classic call, “three strikes - NECEC is out”. 

Can you provide representative examples that illustrate NECEC’s environmental 

impacts?                                                                                                                                                  

I would like to present Aerial Photography Documentation. Three sections of the 

NECEC Project were selected to illustrate and highlight existing forest and 

environmental conditions on the ground, between Coburn Mtn. and the Quebec border to 

the west, as well as to reveal environmental impacts including NECEC.  

The photos were extracted from Goggle Earth and edited to enhance and make clear the 

variety of forest conditions, including permanent gravel roads and streams. The three 

                                                      

4 McMahon, Janet M.S. 2018. The Environmental Consequences of Forest Fragmentation in the Western Maine Mountains,  

Maine Mountain Collaborative, Occasional Paper #2. 
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sections selected are approximately 6 miles x 3 miles on each photo. The map scale is in 

the lower right corner. Interpreted examples for you to investigate further are: 

Spencer Road - Coburn Mountain  

1. Rock Pond - The Notch -Tumbledown 

2. Lowelltown - Beattie       

A close examination of the aerial photographs will show you field details relevant to this 

testimony. The photos were converted to black and white to highlight forest conditions. 

Dark areas are coniferous forest; light areas are deciduous forest. When you look closely 

at the photographs you will note areas that show patterns of blocks, patches, and strips. 

This is pre-existing fragmented forest cover. Other areas of forest don’t have this patch-

work pattern. Those are areas of continuous forest cover. The red dash-dot lines on each 

photo delineate fragmented forest cover, from continuous forest cover.      

Additional details were interpreted from the photos and USGS maps, and highlighted in 

color to illustrate additional features relevant to the impacts of NECEC. The cold-water 

streams network is shown in blue, but do not include all the first order streams crucial to 

brook trout habitat. The network of permanent, gravel roads is shown in brown on each 

photo.  

Last and not least, with the most significant environmental footprint, is the proposed 

power line, the light-yellow swath across each photo. The approximate 750-foot width on 

the photos, accounts for the 150-foot wide cleared corridor, plus, an additional 600 feet 

of environmental impact deeper within the forests adjacent to either side of the power 

line (300 on each side).   

Each photograph is presented with two views: 1) a small image and interpretive notes on 

the front side, 2) a larger view of the same image on the back side to help you better see 

the field details addressed on the front.  
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As was said by a tree sage, a forest picture is worth a thousand words. So, follow the 

stream and roads and the yellow swath in each photo to discover where they all intersect, 

and particularly the environmental fragmentation that will occur between the Quebec 

Border and Coburn Mtn.-Route 201 as a result of NECEC.  

Seeing is believing...   

First, I present Exhibit 1 - CMP-HQ-NECEC Project - Forest Fragmentation: Spencer 

Road Pond-Coburn Mtn-Rte 2015. Here, you can see continuous forest cover is evident 

across the heights of Coburn Mt. just above the southern border in the center (S) of this 

aerial photograph. Dark, unbroken coniferous forests dominate the heights of Coburn, 

which runs SW – NE to Route 201 at Parlin Pond. 

The balance of the landscape in this photo is fragmented forest; blocks, patches, strips. 

The red dash-dot lines delineate fragmented from continuous forest cover types. With the 

exception of wetlands and partial cuts next to Spencer Road, which runs E-W from 

Parlin Pond, the bulk of the remaining landscape is fragmented forest cover. From an 

eagle’s eye view, continuous forest cover occupies 40% of this area, fragmented forests 

60%. 

Blue indicates the network of streams; brown shows the network of permanent gravel 

roads. The light-yellow swath (750’) across this photo is the track of the proposed power 

line.  This width accounts for the 150-foot cleared corridor, plus 300 feet either side of 

the corridor to account for ecological impacts deeper within the forests adjacent to both 

side of the corridor... The larger photo on the next page shows the fragmentation, upon 

pre-existing fragmentation that will result from NECEC6. 

Next, I direct you to MP/HQ/NECEC Proposal - Forest Fragmentation: North of 

                                                      
5 Merchant Aerial Photography Documentation Exhibit 1 
6 Merchant Aerial Photography Documentation Exhibit 2 
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Tumbledown-The Notch-Rock Pond7. This view of NECEC impact reveals the extent of 

visible, pre-existing forest fragmentation north and west of Tumbledown Mtn. Highly 

visible blocks, patches and strips characterize fragmented forests in this rugged area. 

Continuous forest cover of conifers occupies the north slopes of Tumbledown Mtn., 

extending across the bottom of the photo to Rock Pond. 

Continuous forest cover extends from No.6 Mtn. in the NE corner, SW to the Spencer 

Road west of The Notch (green circle). Forest conditions west of the Notch show the 

extent of forest fragmentation as well as where the power line swath will further 

fragment the fragmented.  

Additionally, the proximity of the power line to the blue-ribbon trout waters of Rock 

Pond and tributaries is evident in the SE corner of this aerial photograph.  

A crow’s eye view of this landscape estimates that continuous forest cover, uncut and 

partially cut, occupies about 60% of this rugged, scenic landscape. Heavily fragmented 

forests and habitat occupy about 40%. Beyond the edges of the corridor, this permanent 

fragmentation will impact forest and habitat conditions 300 feet deeper into the woods 

either side of the cleared zone8.    

Now look at CMP/HQ/NECEC Proposal - Forest Fragmentation – Lowelltown/Beattie 

Pond9. This image shows forest patterns where NECEC, yellow swath, will cross the 

Quebec-Maine border west of Lowelltown on the CMQ RR, a mile north of Beattie 

Pond. The dark areas are coniferous forests; lighter are deciduous forests. Blue shows the 

network of headwater streams, but not all of the first-order streams crucial for Eastern 

brook trout.      

Red dot-dash lines delineate two primary types of forest conditions: 1) uncut and 

                                                      
7 Merchant Aerial Photography Documentation Exhibit 3 
8 Merchant Aerial Photography Documentation Exhibit 4 
9 Merchant Aerial Photography Documentation Exhibit 5 
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partially cut areas that retain continuous forest cover, 2) fragmented forests - visible 

blocks, patches, strips of harvested forestland. Permanent logging roads are shown in 

brown.  

The small summit, left of center, covered in dark conifers shows continuous forest cover 

on top and all around the summit, southwest of the power line. The forests in the NE and 

SW corners, and along the south border are areas of continuous forest cover. 

Note where NECEC intersects streams and roads, as well as where it will cause further 

fragmentation of forest habitat disruption in a landscape that is highly fragmented.  

A crows-eye cruise of this landscape estimates that fragmented forests occupy 45% of 

the area; continuous forest cover occupies 55%. The fragmenting corridor will impact 

forest and habitat conditions, 300 feet deeper into the woods either side of the cleared 

zone10.    

Can you provide representative examples from this region to illustrate forest 

fragmentation and continuous forests? 

Yes. I would also like to submit a series of supplemental photographs from the Quebec 

Border to Coburn Mountain-Route 201. These photos cover the entire landscape between 

the Quebec and Coburn Mtn. They show only the yellow-black power line track, 

providing an open-view of the percent forest fragmentation versus continuous.    

Quebec border - Beattie Pond: Extensive fragmentation from strips, blocks, patches 

occupies 45% of this landscape; the other 55% is in continuous forest cover, coniferous 

and deciduous11.  

Wing Pond - S. Branch Moose River – West of Tumbledown: Fragmented block and 

strip cuts account for 45% of forest cover, the other 55% is in partial and uncut 

                                                      
10 Merchant Aerial Photography Documentation Exhibit 6 
11 Merchant supplemental photo 1 
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continuous forest cover12.     

Tumbledown Mtn. to Rock Pond: Strips, patches, light and heavily cut blocks account 

for approximately 40% of this landscape, 60% is continuous cover, high elevation 

conifers13. 

Rock Pond – Whipple Pond: A mix of blocks, patches, and continuous forest cover, 

conifers (dark green) plus some deciduous (light gray). Fragmented forests occupy 35% 

of this landscape, continuous forest cover, 65%14.  

Moore Pond: The intensity of fragmented blocks is less in this section of forested 

landscape, 70% continuous forest cover, mostly conifers. Extensive permanent road and 

yard patterns, plus blocks and patches occupy 30%. Extensive wetland and stream at the 

top (N)15. 

Coburn Mtn North: Block cuts are older and not as obvious, however extensive large 

angular patches east of Gracie Pond suggest large, older patch cuts. Factor in extensive 

roads and yards, this area is 60% fragmented, 40% continuous forest cover including 

extensive conifers on Coburn Mtn. to the south (S)16.   

Coburn Mtn South: SE of Coburn Mtn, upper left corner, extensive block cutting in this 

view shows extensive fragmentation 75%; continuous forest cover 25%17. 

What is your conclusion about impacts of this project?  

The NECEC Project will significantly add to the base of forest fragmentation that 

already exists in the working forests between Coburn and Quebec, and it will further 

degrade habitat, fisheries and wildlife, in and around the power line corridor. I can speak 

to general impacts from my knowledge and literature review, but I am not a wildlife or 

                                                      
12 Merchant supplemental photo 2 
13 Merchant supplemental photo 3 
14 Merchant supplemental photo 4 
15 Merchant supplemental photo 5 
16 Merchant supplemental photo 6 
17 Merchant supplemental photo 7 
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fisheries biologist and cannot speak in great detail to those aspects.  

From my interactions with others concerning NECEC, I sense and hear concerns about 

how NECEC will impact forests and habitats. 

It is my view that NECEC is intent upon minimizing their impact overall and 

everywhere, and, minimizing and dismissing any concerns about the environment in the 

public arena. They are on mitigation buy-out-frenzy to assure their will prevails, 

regardless. Economic benefit to NECEC- CMP-HQ-AVENGRID is the sole driving 

force in this project, and their intent to mitigate all environmental costs, their tool of 

choice you could say.  

Does this conclude your testimony? 

Yes. 

 

 

COMMENTS ON NON-HEARING TOPICS 

Protect the Scenic and Environmental Values  

Of the Upper Moose River Basin and Kennebec River 

  

 I walked into the Maine Woods as a forester and photographer in 1965 and spent the next 

fifty years exploring, appreciating and learning from these woods.  Maine natural resources 

contribute to our rural quality of life, our tourism and forest economies. CMP’s proposal to 

construct a new 53-mile corridor through the woods of the Upper Moose River Basin will 

degrade these treasured natural assets. And NECEC expects us to absorb and carry the costs of 

the visual and environmental impacts that will result from the CMP-HQ project, and all in the 

name of delivering power to Massachusetts? 
 

 I recall a conversation with colleague Peter Lammert, prior to his retirement from the 

Maine Forest Service. I asked him what he thought would be the biggest threat to the future of 

the Maine Woods. His response, “more and more powerlines.” They carve up the woods, 

fragment and degrade forest cover and wildlife habitat, and they erode, if not destroy, the value 

of magnificent, scenic viewsheds.   
 

During a 32-year career with UMaine Cooperative Extension, I participated in county 

and regional nature-based tourism initiatives. Maine’s forested landscape, full of beautiful 

streams and lakes, rivers and mountains, are natural golden eggs that draw people to our remote 

regions and rural communities. Tourists are not coming here to experience power line views and 

other industrial scale intrusions. 
 

 CMP’s line will chop up a vast and beautiful forest landscape, eroding and degrading 

remote scenic viewsheds like Attean View, Coburn and Sally Mountains, Greenlaw Cliffs, The 
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Notch, No. 5 and Tumbledown, all in the Upper Moose River Basin. There will be similar 

impacts at the Kennebec Gorge and Lake Moxie, adjacent to Bald Mountain and the Appalachian 

Trail. My photographs of this unique, scenic region speak to the permanent fragmentation this 

proposal will have on the forest environment and natural beauty found here. All of this loss will 

be in the service of CMP feeding Massachusetts hunger for more Hydro Quebec (HQ) generated 

power.   
 

  

 

 

 

 

 

   
 

 

 

 

 We already have enough power lines and wind farms 

intruding into this beautiful landscape. With the CMP line paving the way, what’s next? Yet 

another expanded power line in the accommodating 300-foot right of way? A re-located East-

West Highway? A pipeline?  The industrial scale incubation possibilities are endless once the 

first cut is made. The impacts from these possibilities will destroy the value of the natural golden 

eggs that nourish our rural quality of life, valued irreplaceable assets that feed our rural forestry, 

tourism, small business base.  
 

 To do nothing to protect these natural assets and our legacy of community-based 

forestry, tourism and environmental protection is to let CMP-HQ “pave over paradise and put up 

the power line parking lot” in one of the last unique, remote scenic viewsheds in Maine, the 

Upper Moose River Basin.  
 

I offer this protective possibility; that the communities, counties, tribal nations, and 

people associated with the Moosehead Region and the Upper Moose River Basin get together to 

talk about landscape protection for these woods. Seek agreements and draft documents that 

officially declare and circumscribe Moosehead and the Upper Moose River Basin as a “Power 

Transmission-Wind Farm-E.W. Highway Free Zone in Maine.”  
 

  

    
 

 We need to protect the values provided by our environment that support our rural 

communities, values that feed small businesses, forestry and tourism, and the unbroken scenic 

beauty that feeds our hearts and souls on a quiet night, by the edge of a lake, on a starlit night.  

 

NOTE: When folks in Massachusetts look at rural Maine, they think there’s nothing there. 

Looking at a NASA nighttime photo of New England, they see the familiar brightness of Boston 

and Portland. Further north, beyond Route 2 and the “Airline”, they see that big black hole on 

the nighttime map of Maine, leading them to think there’s nothing there, so what’s the big deal 

anyway about running a power line through these dark empty woods? 
 

I created this collection of photographs from the Upper Moose River Basin to illustrate the fact 

that this unique forested environment is Not Empty! It’s full and rich in brook trout, wild flowing 

streams and rivers, wandering souls, magnificent wildlife and scenery to be seen from ‘viewshed 

peaks’ like Coburn, Sally, No.5, Tumbledown. Our rural communities as well as visitors, 

treasure these beautiful natural assets.  
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 This rich natural legacy is in need of our care, attention, management and protection.  

 

Enjoy the following scenic views that include power line tracks.....   

   

 
Looking west from the base of Tumbledown Mtn. the power line will carve through the gap north 

of Peaked Mountain on the left.  Further west the line drops down and crosses the South Branch 

Moose River. Trending across the south flank of Moose Mountain in the far distance, the line 

will turn northwest to the Quebec border near Lowelltown. 

 

 
Headwaters throughout the Upper Moose River Basin contain cold-water habitat like this that is 

crucial for the survival of wild Eastern brook trout. Well shaded from direct sunlight, this brook 

protects cool waters that support the excellent blue ribbon trout fishing found thought the Upper 

Moose River Basin. 
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Concerns about NECEC opening up the forested landscape and warming headwaters, is well 

illustrated in this photo of a first-order-stream in the Upper Moose River Basin. Forest cover is 

absent, exposing the water to excessive heat, which in turn feeds and heats downstream cold 

water habitat.  Applications of herbicides will be required to maintain a tree and brush-free power 

line. How will this impact water quality for brook trout, wildlife and humans? Many first order 

steams like this are found along the proposed power line pathway through the Upper Moose 

River Basin.  

 

In between No.5 and Tumbledown Mtn. arises the dramatic remote viewpoint provided by 

Greenlaw Cliffs, which forms The Notch, just west of Rock Pond. The power line will skirt the 

north side of Rock Pond, then come straight up through The Notch destroying the rugged beauty 

found in this unique wild and scenic location. 
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Coburn Mtn. rises in the eastern end of the Upper Moose River Basin, just west of Rt. 201. In the 

1960’s, Enchanted Mountain Ski Area, over on the east slope was a wild, downhill ski for the 

brave and intrepid. Coburn provides for an amazing viewshed, 360 degrees around, when you 

stand on the summit lookout platform any season of the year. 

 

 
The viewshed west of Coburn Mtn. looks up the Moose River Basin. Grace Pond and Camps are 

on the left. Beyond those waters in the distance rises No.5 Mtn. Just to the left of the magnificent 

view provided by No.5, you see where the NECEC line will come through The Notch. Attean 

and Sally Mountains rise above Attean and Wood Ponds in the center background. To the far 

right is lofty Boundary Bald Mtn. The yellow track of the power line carves across this extensive 

wild, working forest landscape and will be visible from both Sally and Attean Mtns.  
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Grace Pond with No.5 behind and Attean on the right, the power line track and impact will be 

even more noticeable in winter. Higher elevation viewpoints such as Coburn, Sally, No.5, 

Tumbledown, Peaked, Moose, Van Dyke, provide a more complete picture of the power lines 

visual impact. CMP photo-simulations tend to focus on lower elevation lakeside views that 

minimize the visual impact. These photos speak directly to the viewshed impacts that the 

NECEC project will have from multiple viewpoints within the Upper Moose River Basin.   
 

 

 
The Coburn East viewshed looks down to Johnson Mountain, wrapped on the west and then the 

south by NECEC.  The power line then extends further south, reaching across the Kennebec 

Gorge to Moxie Pond, and The Mosquito in the far, far distance. The power line to the left 

(north) will cross the northeast shoulder of Coburn Mtn, about a half-mile beyond the two 

unique, high elevation water bodies, Mountain Ponds.   
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The Attean viewshed looking south from Sally Mtn. begs the classic questions for each and all of 

us... What is beauty, only in the eye of one beholder? Or is it within the many eyes and hearts 

that have walked out into the woods, and up a mountaintop to see and touch, to feel and 

experience what the joy of beauty is about in this spectacular place?  

 

Beauty is boundless; it is not beholding to any boundary lines, public or private, town or county, 

yours or mine. Here it is limitless to the horizon, and beyond. A power line carved across a real 

and scenic landscape like this is in fact, the ultimate and deadly antitheses of Beauty.  

 

Indeed, carving up and fragmenting this incredible scenic landscape while compromising wildlife 

and wild brook trout habitat and further fragmenting the forest environment is the desired, 

coveted NECEC-CMP-HQ plan going forward with lavish rewards for all... What a loss of 

treasured natural values and diminishment of human experience that define the incredible 

outdoors and sense of place for people near and far, who wander the Upper Moose River Basin.  

 

Will the CMP power line through the Upper Moose River Basin come to pass to feed energy 

hungry Massachusetts’s consumers?  

 

Will we protect and govern what is unique about our particular, shared sense of place, or will we 

simply be left out, deselected and sold to industrial development by the higher bidders in the 

global market? 
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Roger Merchant 
1018 Pushaw Road  

Glenburn, Maine 04401   

207-343-0969 (c)     

rogmerch@gmail.com 

 

 

A. Vision: My enduring purpose is to contribute to change through initiatives that 

provide balanced attention to the social, economic and environmental aspects of 

sustainable development. These practices guide my work: 

 

1. Community-based assessment of issues, opportunities and solutions  

2. Facilitating open inquiry through an interactive process 

3. Disseminating fact-finding relevant to local issues and decision making  

4. Strengthening leadership through the development process  

 

B. Professional Credentials: 

2012-Present: Place-Based Photographer, Rural Community Development Resource 

Since retiring I devote time and energy to photography, community development and 

service to the environment. 

 

1980-2012: Associate Extension Professor, Natural Resources and Community 

Development, University of Maine Cooperative Extension. 

My Extension portfolio includes woodland stewardship, environmental and outdoor 

education, 4H adventure programs, rural development and tourism. Signature 

programs include: Taking Care of Your Forest, Penobscot Riverkeepers, Life Jackets, 

Piscataquis County Economic Development Council and Tourism Task Force.  

 

The last decade of my extension career focused on natural resource and cultural 

heritage tourism in the Maine Highlands. I taught Community-based Tourism 

Planning at UMaine - College of Forest Resources.     

 

1976-79: Central Kentucky Re-ED, Lexington, Kentucky.  

In a community social worker role I coordinated services for children with learning 

and behavioral challenges. I facilitated parenting and human relations trainings, and 

provided backcountry leadership for outdoor programs.  

 

1974-76: Comprehensive Care Center, Winchester, Kentucky  

As youth services social worker, I provided counseling for children and adolescents, 

conducted human relations workshops and supervised graduate social work students. 

 

1965-72: Forester: Dead River Company, Bangor, Maine 

I administered all aspects of forestry on a 100,000 acre working forest: timber 

inventory, mapping, road layout, and implementation of forest practices. Ongoing 

harvest supervision provided quality assurance for sustainable forestry. I conducted 

field projects in forest nutrients, timber marketing, natural areas protection, and 

served as forestry liaison to a tribal project involving the Passamaquoddy’s, Dead 

River Timberlands, and UMaine Cooperative Extension.  
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C. Educational Credentials:  

• 1974 - Masters of Social Work, West Virginia University 

• 1965 - Bachelors of Science in Forestry, University of Maine 

• 1963 - AAS Forestry, Paul Smith’s College, New York 

 

D. Other Credentials: 

• 2010-2012 Instructor: PRT470-Community Tourism Planning included field-

based community service learning as an integral part of the requirements for 

this advanced undergraduate course.  

• 2002 Sabbatical: Community Approaches to Rural Tourism Development in 

Forested Regions East of the Mississippi.  

• 1994 International Exchange: Quebec Labrador Foundation - Landscape 

Stewardship Exchange in the Southern Czech Republic   

• 1988 Sabbatical: Adventure Education Strategies for Positive Youth 

Development via Outward Bound and Experiential Education Programs.   

 

C. Public Service:  

• Co-Founder - Piscataquis Tourism Task Force 

• Co-Founder - Piscataquis County Economic Development Council 

• Founder and Former Board President: Life Jackets and Penobscot 

Riverkeepers 2000 

• Board Membership: Hirundo Wildlife Refuge, Maine Highlands Corporation, 

Penquis Child Abuse Prevention Council, Maine Appalachian Trail Club 

• Volunteer Trail Maintainer since 1980, Maine Appalachian Trail Club 

• Maine Forest Service - Fire Lookout Volunteer, Burnt Mtn., Baxter State Park 

 

D. Professional Affiliations and Awards: 

• Maine Licensed Professional Forester #727 

• NAI Interpretive Guide 2009-2019 

• Registered Maine Guide 1993-2002  

• Facilitator Project Learning Tree  

  

• 2007 King Cummings Regional Leadership Award 

• 2005 Pete Myrick-Piscataquis County Community Service Award 

 

E. Other Talents: 

• I authored collections of short stories in Trust and The Maine Forest for 

Literacy Volunteers of America in 1982. At my grandchildren’s prompting, I 

am currently working on a collection of stories from my life. As a musician 

for 45 years, I occasionally gig at open-mic with the story-songs of our times.  

 

• I’m an accomplished photographer of forestry, nature, rural life, railroads and 

the Maine Woods. I am currently developing a new website, My Encyclopedia 

of Place-based Photography  

 

• I enjoy the outdoors, backpacking, lake and river canoeing. I’m a seasoned 

wilderness canoe paddler. Notable on my water travels are the Allagash, Dead 

River and Penobscot in Maine, the Spanish and Mississagi Rivers in Ontario.  
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CMP-HQ-NECEC Project 

Forest Fragmentation: Spencer Road Pond-Coburn Mtn-Rte 201 

Merchant Aerial Photography Documentation Exhibit 1 

NW                                                                                                                                   NE 

 

SW                                                               S                                                                                      SE 

 

Continuous forest cover is evident across the heights of Coburn Mt. just above the southern border in the 

center (S) of this aerial photograph. Dark, unbroken coniferous forests dominate the heights of Coburn, 

which runs SW – NE to Route 201 at Parlin Pond. 
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The balance of the landscape in this photo is fragmented forest; blocks, patches, strips. The red dash-dot lines 

delineate fragmented from continuous forest cover types. With the exception of wetlands and partial cuts 

next to Spencer Road, which runs E-W from Parlin Pond, the bulk of the remaining landscape is fragmented 

forest cover. From an eagles eye view, continuous forest cover occupies 40% of this area, fragmented forests 

60%. 

Blue indicates the network of streams; brown shows the network of permanent gravel roads. The light yellow 

swath (750’) across this photo is the track of the proposed power line.  This width accounts for the 150 foot 

cleared corridor, plus 300 feet either side of the corridor to account for ecological impacts deeper within the 

forests adjacent to both side of the corridor... The larger photo on the next page shows the fragmentation, 

upon pre-existing fragmentation that will result from NECEC. 

© Roger Merchant, ME LPF 727, Glenburn, Maine 
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Merchant Aerial Photography Documentation Exhibit 2 
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MP/HQ/NECEC Proposal 

Forest Fragmentation: North of Tumbledown-The Notch-Rock Pond 

Merchant Aerial Photography Documentation Exhibit 3 

NW                                                                                                                                                     NE          

                                                               

SW                                                                                                                                                       SE 

This view of NECEC impact reveals the extent of visible, pre-existing forest fragmentation north and west of 

Tumbledown Mtn. Highly visible blocks, patches and strips characterize fragmented forests in this rugged 

area. Continuous forest cover of conifers occupies the north slopes of Tumbledown Mtn., extending across 

the bottom of the photo to Rock Pond. 

Continuous forest cover extends from No.6 Mtn. in the NE corner, SW to the Spencer Road west of The 

Notch (green circle). Forest conditions west of the Notch show the extent of forest fragmentation as well as 

where the power line swath will further fragment the fragmented. 
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Additionally, the proximity of the power line to the blue ribbon trout waters of Rock Pond and tributaries is 

evident in the SE corner of this aerial photograph. 

A crow’s eye view of this landscape estimates that continuous forest cover, uncut and partially cut, occupies 

about 60% of this rugged, scenic landscape. Heavily fragmented forests and habitat occupy about 40%. 

Beyond the edges of the corridor, this permanent fragmentation will impact forest and habitat conditions 300 

feet deeper into the woods either side of the cleared zone. 

 

© Roger Merchant, ME LPF 727, Glenburn, Maine 
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Merchant Aerial Photography Documentation Exhibit 4 
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CMP/HQ/NECEC Proposal 

Forest Fragmentation – Lowelltown/Beattie Pond 

Merchant Aerial Photography Documentation Exhibit 5 

NW                                                                                                                                                      NE 

 

SW                                                                                                                                                       SE 

 

This image shows forest patterns where NECEC, yellow swath, will cross the Quebec-Maine border west of 

Lowelltown on the CMQ RR, a mile north of Beattie Pond. The dark areas are coniferous forests; lighter are 

deciduous forests. Blue shows the network of headwater streams, but not all of the first-order streams crucial 

for Eastern brook trout. 
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Red dot-dash lines delineate two primary types of forest conditions: 1) uncut and partially cut areas that 

retain continuous forest cover, 2) fragmented forests - visible blocks, patches, strips of harvested forestland. 

Permanent logging roads are show in brown 

The small summit, left of center, covered in dark conifers shows continuous forest cover on top and all 

around the summit, southwest of the power line. The forests in the NE and SW corners, and along the south 

border are areas of continuous forest cover. 

Note where NECEC intersects streams and roads, as well as where it will cause further fragmentation of 

forest habitat disruption in a landscape that is highly fragmented. 

A crows-eye cruise of this landscape estimates that fragmented forests occupy 45% of the area; continuous 

forest cover occupies 55%. The fragmenting corridor will impact forest and habitat conditions, 300 feet 

deeper into the woods either side of the cleared zone. 

 

© Roger Merchant, ME LPF 727,  Glenburn, Maine 
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Merchant Aerial Photography Documentation Exhibit 6 
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Supplemental Photographs: Quebec Border to Coburn Mountain-Route 201... These photos cover the 

entire landscape between the Quebec and Coburn Mtn. They show only the yellow-black power line track, 

providing an open-view of the % forest fragmentation vs. continuous. 

 

Quebec border - Beattie Pond: Extensive fragmentation from strips, blocks, patches occupies 45% of this 

landscape; the other 55% is in continuous forest cover, coniferous and deciduous. 

SUPPLEMENTAL PHOTO 1 

 

 

Wing Pond - S.Branch Moose River – West of Tumbledown: Fragmented block and strip cuts account for 

45% of forest cover, the other 55% is in partial and uncut continuous forest cover. 
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SUPPLEMENTAL PHOTO 2 

 

Tumbledown Mtn. to Rock Pond: Strips, patches, light and heavily cut blocks account for approximately 

40% of this landscape, 60% is continuous cover, high elevation conifers. 
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SUPPLEMENTAL PHOTO 3 

 

Rock Pond – Whipple Pond: A mix of blocks, patches, and continuous forest cover, conifers (dark green) 

plus some deciduous (light gray). Fragmented forests occupy 35% of this landscape, continuous forest cover, 

65%. 
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SUPPLEMENTAL PHOTO 4 

 

Moore Pond: The intensity of fragmented blocks is less in this section of forested landscape, 70% continuous 

forest cover, mostly conifers. Extensive permanent road and yard patterns, plus blocks and patches occupy 

30%. Extensive wetland and stream at the top (N). 
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SUPPLEMENTAL PHOTO 5 

 

Coburn Mtn North: Block cuts are older and not as obvious, however extensive large angular patches east of 

Gracie Pond suggest large, older patch cuts. Factor in extensive roads and yards, this area is 60% fragmented, 

40% continuous forest cover including extensive conifers on Coburn Mtn. to the south (S). 
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SUPPLEMENTAL PHOTO 6 

 

Coburn Mtn South: SE of Coburn Mtn, upper left corner, extensive block cutting in this view shows 

extensive fragmentation 75%; continuous forest cover 25%. 
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SUPPLEMENTAL PHOTO 7 
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Q.       Please state your name and address. 1 

My name is Garnett Robinson, and my mailing address is PO Box 82, Dixmont, Maine 04932. I 2 

own property located at 331 Moosehead Trail, Dixmont, ME 04932. 3 

Q.       What are your general qualifications? 4 

I am a Certified Maine Assessor and Licensed Appraiser and have performed over 20 municipal 5 

equalizations/revaluations in Maine (two more in progress).  I am the current Assessor or 6 

Assessors' Agent for 14 communities (and will be adding two more this spring). I have a 7 

Bachelor’s Degree in Land Use Planning. I have taught numerous appraisal and assessing courses 8 

including being a long time instructor for Maine Revenue Services Property Tax school. I have 9 

performed numerous complicated appraisals of industrial, commercial and residential properties 10 

including large and small hydro-electric dams, sawmills, processing plants, railroads, hospitals, 11 

etc. I have testified before numerous appellate Boards and Courts regarding valuation issues 12 

including the Maine State Board of Property Review. I also am on the Dixmont Planning Board, 13 

have served as past president of the Central Maine Assessor's Organization (CMAAO) and have a 14 

background in forestry and mapping, having worked as a Forest Ranger and photogrammetrist 15 

with my company still performing many municipal tax mapping projects. Please see my resume 16 

attached as Exhibit 1.  17 

Q:       What is the purpose of your testimony? 18 

 The purpose of my testimony is to assess the proposed transmission line project with respect to 19 

value considerations (economic impacts and benefits) of scenic character, existing uses, and 20 

alternatives along with compensation and mitigation of impacts.  21 

Q.       What have you reviewed to prepare this testimony? 22 

           I reviewed the following: 23 
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1. NECEC Site Location of Development Application, NECEC Natural Resources Protection Act 1 

Application and all NECEC associated available documents, maps, photos located on the Maine 2 

Department of Environmental Protection Website. 3 

 4 

2. Applicable statutes and regulations: 38 M.R.S. § 480-D(1), 38 M.R.S. § 480-D(3), DEP Rules 5 

Chapters 315 and 375 § 14; 38 M.R.S. §§480-D(1)&(3), 38 M.R.S. § 484(3), DEP Rules Chapters 6 

310, 315 and 335; 38 M.R.S. § 480-D, 38 M.R.S. § 484(3), DEP Rules Chapters 310 and 375 § 7 

15.  8 
 9 

3. Detailed Portions of the NECEC Site Location of Development Application dated October 2, 10 

2017, including: 11 
 12 

a. Section 1.0; Development Description 13 

  14 

b. Section 3.0; Financial Capacity 15 
 16 

c. Section 6.0; Visual Quality And Scenic Character 17 

 18 

4. General Questions for CMP dated December 11, 2017 19 

 20 

5.  Supreme Judicial Court of Maine ruling: Francis Small Heritage Trust, Inc. v. Town of 21 

Limington et al.,  2014 ME 102, 98 A.3d 1012, 2014 Me. LEXIS 110, 2014 WL 3867782 (Me. 22 

Supreme Ct. May 15, 2014). 23 

 24 

6.  Various online websites and programs such as Google Earth, Newspaper Articles and 25 

Selectman e-mails. 26 

 27 

7. Williams, Juliet & Thompson, Don (2018, June 9). Report: Downed power lines sparked deadly 28 

California fires. Retrieved from  https://phys.org/news/2018-06-downed-power-lines-deadly-29 

california.html   30 

 31 

            32 

                                                                                                                   

   

   

  

  

  

  

  40 
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 1 

  

  

  

  

 

   

  

  

  

  

  

  

  

  

  

   

Q.     Did you review the VIA CMP filed in the context of your assessment of the Scenic/Aesthetic 18 

Uses and the Alternatives Analysis? 19 

Yes.  Often overlooked in a project of this type are the regional and statewide value of views. It is 20 

obvious CMP attempted to identify view sheds affected in Section 6.0 of the Application but it 21 

failed to assess the context of regional views left untouched by man-made structures. Driving 22 

North from Bingham all the way to the overlook in Jackman, there are only two major road 23 

systems that run West through Eustis and towards Canada: the Lower Enchanted Road and the 24 
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Upper Enchanted or Spencer Road. If you drive the Lower Enchanted Road the 15 miles or so to 1 

Grand Falls, you will find multiple locations where the windmills of the Kibby Project are visible, 2 

especially at night with rows of blinking red lights. Similarly, the Attean Overlook has views of 3 

Canadian windmills across its whole Northern exposure. Upper Enchanted Road is the only large 4 

road system running West toward the Canadian Border between Bingham and Jackman with 5 

unimpacted scenic vistas. The same is true for the Kennebec River. The gorge running from 6 

Harris Dam to the Gauging Station in the West Forks is the only long section of river not crossed 7 

or having roads run parallel with powerlines, houses, etc. all the way to the Atlantic Ocean. 8 

Clearly there are many more views impacted by the chosen route than the alternative route which 9 

would have turned South from Beattie onto the Gold Brook Road which is only about 3 miles to 10 

the start of the Kibby Wind Project. It is clear from site visit photos that water crossings/views 11 

were the major impacts reviewed as there do not appear to be any photos of prominent scenic 12 

vistas seen often as you travel in on the Spencer Road. It is also clear that there are no visitor 13 

surveys or economic impact studies conducted for loss of jobs and associated income for tourist 14 

industry jobs heavily dependent on these views. Section 6.1.7 Working population, the applicant 15 

clearly has huge errors here as it states the working population includes people who are employed 16 

throughout Northern Maine in commercial timber harvesting then goes on to describe central and 17 

Southern Maine. The primary employer(s) in the area of the 53.5 mile new section of line in 18 

segment 1 is the tourism industry with hundreds of jobs guiding through rafting, hunting, fishing, 19 

“recreation biking, hunting, snowmobiling, 4 wheeling, antler hunting, canoeing, moose tours, 20 

etc.”, and at sporting camps, time shares, photographers, snowmobile/4 wheeler rentals, restaurant 21 

employees, small stores, campgrounds, etc. which are all largely dependent on tourists visiting 22 

with views being a significant part of the reason.   23 
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 1 

  

  

  

  

  

  

  

  

  

Q.      Has CMP demonstrated through their Application that they have adequately considered 11 

alternatives? 12 

 No they have not. Section 2.3.2 of the Application, Transmission Alternatives, does not list 13 

burying the line in the 53.5 mile new section as an alternative.  CMP rejected this alternative with 14 

a statement in their materials that burying cable costs between 4 to 10 times more than above 15 

ground costs but was not supported by any documentation or analysis. Only two small areas 16 

involving the Kennebec River and Appalachian Trail crossings were considered for burial in the 17 

materials I reviewed. Burying the line would mitigate most effects from view or from hazards 18 

such as forest fires. Competing proposals to the NECEC in both New Hampshire and Vermont 19 

featured the majority of new lines buried as part of their proposals and permitting and should have 20 

been a consideration here. As clearly required by DEP 310.5 (A) a project will not be permitted if 21 

there are practicable alternatives that would meet the project purpose and have less environmental 22 

impact. Without an in-depth analysis of costs to bury the cable and only a simple statement that it 23 
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costs four to ten times more, how can the Department and Commission consider the 1 

reasonableness of not including this alternative, that apparently is being more commonly 2 

considered in large projects of this nature? Without a cost analysis and an analysis of projected 3 

revenue over the life of the project how can the Department and Commission consider even the 4 

four to ten times the cost to be unreasonable? Anticipated revenue over long term may justify this 5 

type of expenditure and more but because of missing documentation the Department and 6 

Commission cannot even make those determinations.  Further, within the Compensation and 7 

Mitigation analysis, businesses affected by the proposed project appear to consist only of the 8 

effects on the Kennebec River crossing but largely avoids analysis of many other businesses that 9 

will be affected by this project. Analysis is needed and should have been performed to identify 10 

numbers of visitors to the region by season, activities they participated in, factors that drew them 11 

to the area such as snowmobiling, hunting, fall leaf peeping, etc. the amount of money spent and 12 

their perception of proposed impacted views and their likelihood to visit the area after such a 13 

project is completed. Likewise an analysis of regional jobs by type and economic impact of any 14 

anticipated loss of revenues both long term and during construction should have been performed. 15 

 16 

  

 Finally, to  

remind the Department and Commission, Maine’s Supreme Court’s decision, Francis Small 19 

Heritage Trust, Inc. v. Town of Limington, et al. (See Exhibit 10) which gave Land Trusts tax 20 

exemptions for charitable and benevolent organizations found that there is a public benefit and 21 

need to protect scenic views, rare mountain habitats, rivers, etc., and referenced the legislature and 22 

statutes that are relevant in reviewing the NECEC project: 23 
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 There can be little doubt that the Legislature has enunciated a strong public policy in favor 1 

of the protection and conservation of the natural resources and scenic beauty of Maine. For 2 

example, 38 M.R.S. § 480-A (2013) states: The Legislature find and declares that the 3 

State's rivers and streams, great ponds, fragile mountain areas, freshwater wetlands, 4 

significant wildlife habitat, coastal wetlands and coastal sand dunes systems are resources 5 

of state significance. These resources have great scenic beauty and unique characteristics, 6 

unsurpassed recreational, cultural, historical and environmental value of present and future 7 

benefit to the citizens of the State and that uses are causing the rapid degradation and, in 8 

some cases, the destruction of these critical [***19]  resources, producing significant 9 

adverse economic and environmental impacts and threatening the health, safety and 10 

general welfare of the citizens of the State. The Legislature further finds and declares that 11 

the cumulative effect of frequent minor alterations and occasional major alterations of 12 

these resources poses a substantial threat to the environment and economy of the State and 13 

its quality of life. See also 5 M.R.S. § 6200 (2013) (finding that "the continued availability 14 

of public access to [outdoor] recreation opportunities and the protection of the scenic and 15 

natural environment are essential for preserving the State's high quality of life" and that the 16 

"public interest in the future quality and availability for all Maine people of lands for 17 

recreation and conservation is best served by significant additions of lands to the public 18 

domain"); 30A M.R.S. § 4312(3)(F) (2013) (identifying the protection of "critical natural 19 

resources, including without limitation, wetlands, wildlife and fisheries habitat, sand 20 

dunes, shorelands, scenic vistas and unique natural areas" as a state goal). In creating the 21 

Land for Maine's Future program, the Legislature declared that the future social and 22 

economic well-being of the citizens of this State depends upon maintaining the quality and 23 

availability  of natural areas for recreation, hunting and fishing, conservation, wildlife 24 

habitat, vital ecologic functions and scenic beauty and that the State, as the public's 25 

trustee, has a responsibility and a duty to pursue an aggressive and coordinated policy to 26 

assure that this Maine heritage is passed on to future generations.  27 

 28 

Q. Does this conclude your testimony? 29 

 30 

 Yes, it does.  31 
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 Garnett S. Robinson   P.O. Box 82

Phone: (207) 234-2822 Fax: (207) 234-2822 Dixmont, Maine 04932 

SKILLS -Land Use Planning and Permitting Specialist B.S. Major: Land Use Planning
-Certified Maine Assessor (CMA)
-Certified Code Enforcement Officer-Inactive

-Knowledge of NEPA, ISO 14001 and environmental permitting procedures
-Working Knowledge of PCs, including Windows, Excel, GIS, Trio, and various

C.A.M.A.software 

-Appraiser Registration # AP2609
-Instructor-Maine Property Tax School (2005 to Present)

EXPERIENCE 

August 2003 — Present 
Maine Assessment and Appraisal Services - Dixmont, Maine 

President 

Property Assessing, Mapping, Appraisal and Revaluation services. 

June 2003 to June 2008 

R & G Appraisal Services - Orneville, Maine 
Fee Appraiser doing residential and commercial' properties. 

January 2006 to January 2008 
Central Maine Association of Assessing Officers (CMAAO) 
President (2Terms) 
Organization set up to offer training and materials to newly elected selectmen/assessors. 

December 2000 December 2004 
Hamlin Associates - Parkman, Maine 
Vice President-Assessors' Agent 
Property Assessing, Mapping Upgrades and Revaluation Services. 

June 1999- June 2000 
James W. Sewall Co. - Old Town, Maine 
Photogrammetrist- Digitally compiled detaiied Planimetric and Topographicai maps from 

aerial photography 

May 1990 - May 1999 
Maine Forest Service - Jackman, Maine 
Patrolled to enforce conservation laws, including DEP, LURC, FPA, and fire control. 
Supervised and trained fire crews. Coordinated payroll reports, ensuring accuracy and 
timely completion. Assisted with updating maps for the Delorme Atlas Company. 
Maintained permit sites and oversaw equipment maintenance. Assisted other 
government agencies. 

EDUCATION 
May 2001, Suma Cum Laude Honors Graduate University of Maine- Orono, Maine 
B.S. Major: Land Use Planning; Member of Phi Kappa Phi Honor Society & Presidential Scholar 
August 2001, Certificate: Certified Maine Assessor, Property Tax Division, State of Maine 
Certificate: Certified Code Enforcement Officer, State Planning Office- Shoreland- #0725 
September 1993, Certificates: Forest Ranger- Maine Forest Service Ranger Academy  

September 1990, Certificate: Conservation Officer, Law Enforcement Academy at 
Waterville 1989-1990 Forest Management Courses (Dean's List), University of Maine - 
Orono, Maine 1989, Associates Degree, Liberal Studies (Dean's List), University of Maine - 
Orono, Maine 2001 -Present, USPAP, IAAO, and many advanced appraisal courses. 
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STATE OF MAINE  
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

 
and 

 
STATE OF MAINE  

LAND USE PLANNING COMMISSION 
 
 
 
 

 
IN THE MATTER OF:  
 
CENTRAL MAINE POWER COMPANY  
25 Municipalities, 13 Townships/Plantations, 
7 Counties 
 
L-27625-26-A-N 
L-27625-TB-B-N 
L-27625-2C-C-N 
L-27625-VP-D-N 
L-27625-IW-E-N 
 
CENTRAL MAINE POWER COMPANY  
NEW ENGLAND CLEAN ENERGY CONNECT  
SITE LAW CERTIFICATION SLC-9 

 ) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
 

 
 
 
 
 
APPLICATION FOR SITE LOCATION OF 
DEVELOPMENT ACT PERMIT AND 
NATURAL RESOURCES PROTECTION 
ACT PERMIT FOR THE NEW ENGLAND 
CLEAN ENERGY CONNECT  

 
REBUTTAL TESTIMONY OF ROGER MERCHANT, ME LPF#727 
OF PRE-FILE TESTIMONY OF GERRY MIRABILE (APPLICANT)  
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A. (Pg.5&6, b., i) Scenic Character and Buffering Visual Impacts 1 

CMP offers some options for minimizing visual impacts, including their willingness 2 

to run the power line under the Kennebec, a Class A river according to the state’s 3 

1982 Maine Rivers study.  4 

I would argue that going under the Kennebec may reduce visual impacts, but it will 5 

not be impact-free with the presence of riverside cooling stations for the buried line. 6 

I’d also argue that any disruption, on - adjacent to - above or below, on any Class A 7 

river should be avoided and disallowed.  8 

CMP provides attention to some, but not all of the scenic attributes and viewsheds in 9 

Segment 1 in the Upper Moose River Basin. Here is what is missing in the CMP view: 10 

I would argue that CMP photo-simulations, mostly taken at lower elevations on 11 

moderately flat terrain, tend to minimize the visual impacts of the corridor and 12 

power line. Higher elevation observation points reveal a dramatically different 13 

picture of significant viewshed impacts as documented in my testimony (Merchant, 14 

Intervener Group 2).   15 

I would argue that absent from the CMP scenic assessment are four high value 16 

viewshed points: 1.) Tumbledown Mountain that provides 360 degree views from 17 

the abandoned fire lookout, 2.) Greenlaw Cliffs on the west flank of Number 6 18 

Mountain, 3.) the viewshed west of Coburn Mountain, 4.) last but not least, the 19 

highest value viewshed looking south from Sally Mountain... Likewise on GM-Page 6 20 

where the “tapering” of corridor vegetation to reduce visual impact” is addressed, 21 

again, these four high value locations are notably absent. 22 
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 (Field-based photographs of these four missing viewsheds are attached in Exhibit 1 

A.)   2 

Field Note: In Segment 1, the section of proposed power line running east from the 3 

south flank of Moose Mtn. before it crosses the S. Branch Moose River, then easterly 4 

along the north slopes of Peaked and Tumbledown Mtn. through The Notch-5 

Greenlaw Cliffs, and on just east of Rock Pond is a primitive, high value, wild and 6 

scenic section. Corridor clearing and power line towering will eliminate and 7 

obliterate this remarkable, high value section.   8 

Alternative: Putting the power line underground along this section would protect in 9 

perpetuity, the wild and scenic value of this section. From a primitive outdoor and 10 

photographic perspective, it stands on equal ground and at par with the scenic value 11 

of the Kennebec Crossing.  (RM) 12 

This alternative would honor and bolster CMP’s Conclusion (Pg. 8, Par.3, iii)... “CMP 13 

has made adequate provision for fitting the project harmoniously into the existing natural 14 

environment... the development will not adversely affect scenic character in the 15 

municipality or in neighboring municipalities... the activity will not unreasonably 16 

interfere with existing scenic and aesthetic uses. 17 

B. (Pg. 6, par. 5) Proposing riparian stream buffers to minimize visual impacts   18 

CMP states “Proposing riparian stream buffers adjacent to all perennial streams, adjacent 19 

to all cold-water fishery streams... [that] within these buffers stringent vegetation clearing 20 

and management restrictions, as well as herbicide application restrictions, apply.” 21 

I would argue that for a “headwaters” project of this extent and magnitude with intimate 22 

connections to cold-water streams in the landscape, and given growing public concerns 23 
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about water quality for fisheries as well as humans downstream, it is imperative that 1 

CMP provide DEP and the public with data about the “proposed” herbicides of choice in 2 

CMP’s vegetation management plans, including research data on the short and long-term 3 

impacts these toxic chemicals will have on fisheries and people downstream. 4 

Additionally, I am not a fisheries biologist but I am a fly fisherman. I remain concerned 5 

about the impact this warm, open corridor will have on water temperature sensitive 6 

Eastern Brook Trout in this headwaters fragmentation project.    7 

 C. (Pg.11, iii) ... Habitat Fragmentation (Relevant to DEP Review) 8 

CMP speaks to siting the NECEC Project “to minimize habitat fragmentation.” From 9 

my field-work and aerial photographic documentation over the summer of 2018 on 10 

Segment 1, between Quebec and Coburn, I foresee a much larger and more significant 11 

“multiple fragmentation pattern” emerging across this landscape as a result of 12 

NECEC. The key distinction here is that NECEC will introduce a third, cumulative 13 

layer of corridor fragmentation, into an already fragmented landscape.  14 

I would argue that NECEC will add yet another layer of fragmentation upon the pre-15 

existing patterns of temporary and permanent fragmentation, already embedded in the 16 

landscape. Aerial photographs documenting the power line path across the landscape 17 

(Merchant, Intervenor 2) reveal the forests and streams, and the extensive network of 18 

permanent gravel roads that will intersect with NECEC. 19 

Janet McMahon’s paper encapsulates this problem which seems minimally addressed in 20 

CMP’s proposal. “Fragmentation typically begins when people build roads into a natural 21 

landscape, then “perforate” the landscape further with associated development. This 22 
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typically leads to additional roads, energy infrastructure and land conversion, and, over 1 

time results in “patches” of habitat that are smaller and further apart (McMahon, Pg.6)  2 

McMahon’s paper accurately describes what is already happening, and which will evolve 3 

into “multiple fragmentations” as a result of NECEC, all along Segment 1. Based upon 4 

my interpretation of aerial photography and review of literature, consider these three 5 

components of “multiple fragmentations” to be intimately connected to NECEC.  6 

1. Forest fragmentation from harvests already occupies 40% of the landscape. This 7 

form of fragmentation is “transitional” and of less concern. Yet, the jury is still 8 

out on the longer-term impacts that forest fragmentation will have on species and 9 

habitat connectivity at the landscape and regional scale in a warming climate.   10 

2. Permanent gravel roads to access timber are extensive all across Segment 1 and 11 

travel in all directions of the compass. Many of these open road corridors and 12 

yards are permanent features in the landscape. Forests do not grow back on most 13 

of these ROW’s, so this second layer of more critical, permanent fragmentation 14 

should be of more concern in the NECEC Proposal. 15 

 Additionally, consider the amount of construction materials and equipment 16 

 needed to haul into the farther reaches of Segment 1. Some pre-existing logging 17 

 roads will be expanded in width, straightness and drainage, especially on the 18 

 lesser-developed permanent roads west of The Notch and all the way to Quebec. 19 

 Indeed, this will contribute to the overall permanent fragmentation effects.   20 

3. NECEC is the third and largest layer of permanent fragmentation, 150 feet wide 21 

x 54 miles across the landscape. It’s documented that the edge effect impacts 22 

from the open corridor will extend some 330 to 1000 feet deeper into the adjacent 23 
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woods, (Hunter, Pg.6, Par.1). This third and largest footprint in the “multiple 1 

fragmentation” series will significantly expand the base and basis of habitat 2 

impacts. The cumulative impact of all three footprints will be substantially larger 3 

than what CMP presents from their “minimized habitat fragmentation” position.  4 

I argue that NECEC will create and contribute to significant “multiple fragmentations” 5 

across habitats and landscape, forever. Pre-existing, improved gravel logging roads are 6 

already contributing forest fragmentation effects. It is worth noting that the NECEC 7 

power line, the permanent network of gravel roads adjacent to the corridor, including 8 

those roads moving away from it, all will feed into cumulative impacts from “multiple 9 

fragmentations” of the landscape and habitats on Segment 1. 10 

Malcolm Hunter’s TNC testimony likewise concurs on the cumulative and long-term 11 

impacts of fragmentation, and the short-sightedness of the regulatory system.   12 

• “The regulatory framework often falls short in acknowledging cumulative 13 

impacts...most impact assessments neglect the long-term effects of transmission 14 

lines on biodiversity. (Pg.7,Par.2)... It is my contention that based on the 15 

evidence presented, CMP has not made adequate provisions for the protection 16 

of wildlife and fisheries.”(Pg.8,Par.2&3)... “It is widely recognized that 17 

fragmentation is one of the leading causes of biodiversity decline across the 18 

globe (Pg.3,Par.1)...  19 

I argue this needs further investigation before permitting. 20 

  21 

 22 

 23 
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Exhibit A: Scenic Viewsheds Not Addressed by CMP 

1.) Tumbledown Mountain West with power line and corridor track in yellow...   

 

2.) Greenlaw Cliffs from The Notch... 
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3.) Coburn Mountain West with power line and corridor track in yellow... 

 

4.) Sally Mountain South viewshed with power line and corridor in yellow...  
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STATE OF MAINE 

DEPARTMENT OF ENVIRONMENTAL PROTECTION 

and 

STATE OF MAINE 

LAND USE PLANNING COMMISSION 

IN THE MATTER OF 

CENTRAL MAINE POWER COMPANY   ) 

NEW ENGLAND CLEAN ENERGY CONNECT  ) 

#L-27625-26-A-N/#L-27625-TG-B-N/  )  

#L-27625-2C-C-N/#L-27625-VP-D-N/   ) 

#L-27625-IW-E-N      ) 

CENTRAL MAINE POWER COMPANY   ) 

NEW ENGLAND CLEAN ENERGY CONNECT  ) 

SITE LAW CERTIFICATION SLC-9   ) 

Beattie Twp, Lowelltown Twp, Skinner Twp, )  

Appleton Twp, T5 R7 BKP WKR,    ) 

Hobbstown Twp, Bradstreet Twp,   )  

Parlin Pond Twp, West Forks Plt, Moxie Gore, )  

The Forks Plt, Bald Mountain Twp, Concord Twp )  

Pre-Filed Sur-Rebuttal Testimony of Gil A. Paquette on behalf of Group 3 

 

April 19, 2019 

A. Introduction and Qualifications 

My name is Gil A. Paquette.  I am a Managing Director and head of the Energy and Environmental 

Practice at Vanasse Hangen Brustlin, Inc. located at 500 Southborough Drive, South Portland, 

Maine.  I received a BS degree from the University of Maine in Wildlife Management and an MS 

degree from the University of Western Ontario in Zoology.  I have 23 years of experience working 

on a variety of energy projects including natural gas pipelines, electric transmission lines (both 

overhead and underground), hydro-electric relicensing, wind power, and solar power.  My CV is 

attached hereto as “Exhibit Group 3 Sur-rebuttal 1.”  A list of Representative project experience is 

attached hereto as “Exhibit Group 3 Sur-rebuttal 2.” 
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The primary focus of my consulting is in the areas of stakeholder management, siting, permitting, 

and construction management of large energy infrastructure, most notably electric transmission 

lines. I have advised clients on strategic siting issues related to avoiding, minimizing, and 

mitigating impacts to natural resources.  My advice with respect to siting and designing a 

transmission line is based on a holistic approach, considering input from a variety of stakeholders 

to balance both societal and natural resource concerns. 

I use my skillset and substantial experience to manage and coordinate multi-disciplinary teams on 

projects that require integration of stakeholder outreach, design, permitting, cost-estimating, 

materials procurement, and construction. I have worked on many projects from inception to 

completion.  From my 23 years of experience, I have developed an intricate understanding of all 

aspects of electrical energy infrastructure projects, both large and small, including, as relevant to 

this Project: 

▪ Project siting; 

▪ Stakeholder management; 

▪ Preparation of RFPs for materials and contractors; 

▪ Cost estimating; 

▪ Preparation of feasibility studies; 

▪ Technology research; 

▪ Preparation of recommendation documents for materials and contractor selection; 

▪ Permitting; 

▪ Construction management; 

▪ Managing alternating current (“AC”) mitigation studies/design/construction; 

▪ Managing electrical, structural, and civil design and studies; 

▪ Preparation of vegetation management plans; 

▪ Preparation of erosion and sedimentation control plans; and 

▪ Managing large teams for natural and cultural resource studies and engineering. 

More specifically, I have worked extensively on the development of two high voltage direct current 

(“HVDC”) electric transmission projects.  The first project was the Northeast Energy Link, a 

proposed 230-mile underground HVDC cable from Orrington, Maine to Tewksbury, 
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Massachusetts.  Initially, I was retained by Bangor Hydro (then Emera Maine) to conduct a routing 

feasibility study of several routes, including terrestrial and submarine.  Later, I was asked by Emera 

Maine to act as overall Project Manager.  In that role, I worked with cable manufacturers and 

contractors to develop a detailed cost estimate to construct the project. For a variety of reasons, 

the project did not advance beyond the development stage, but my experience with assessing 

various routes, managing the project, and dealing with cable manufacturers and contractors on cost 

issues has given me expert knowledge on the use of HVDC technologies in Maine. 

The second project was the Atlantic Link proposed by Emera Inc.  Atlantic Link was a proposed 

375-mile HDVC submarine cable from Coleson Cove, New Brunswick to Plymouth, 

Massachusetts.  I was retained by Emera Inc. as the permitting lead for U.S. facilities and to support 

siting, the stakeholder team, and surveys.  Atlantic Link submitted a response to the Massachusetts 

Section 83D RFP but was not selected.  Despite the project’s status on hold, my experience as 

permitting lead deepened my knowledge of HVDC technologies, and especially cost implications 

related to logistics.  

B. Purpose and Overview of Testimony  

I am testifying on behalf of Intervenor Group 3 to rebut certain testimony of the Applicant related 

to undergrounding the New England Clean Energy Connect Project (“NECEC” or “Project”) and 

to clarify for the Department of Environmental Protection and the Land Use Planning Commission 

additional technical information highly relevant to the practicability, suitability, and environmental 

impacts of undergrounding the Project that was overlooked or underestimated in the rebuttal 

testimony of Mr. Bardwell. 

Having prepared site-specific routing analysis and cost-estimates for similar projects, I have 

learned that many logistical aspects of underground transmission line installation are often 

oversimplified and overlooked by design engineers.  It is only through thorough research and an 

understanding of the site-specific implications of installing HVDC cable underground along the 

entire route that the logistical complications and the environmental impacts can be fully 

understood.  However, it is also true that certain complications can arise initially, generally, or 
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with respect to natural resources in specific locations, that would preclude undergrounding as a 

viable alternative to an overhead line. 

In this case, CMP was correct in not initially considering an underground alternative for Segment 

1 from a legal perspective, i.e., doing a full-blown regulatory alternatives analysis, because based 

on initial engineering considerations it could reasonably be determined that undergrounding would 

not work for myriad reasons associated with practicability, including cost, transportation logistics, 

and construction challenges, many of which would increase negative environmental impacts 

compared to an overhead line.  One of the most important criteria in determining the ability to 

install an HVDC cable underground is location. Segment 1’s relative remoteness, topography, 

geology, hydrology, and long stretches of ROW between access points make it inherently 

unsuitable for burying an HVDC cable.  Engineering and other power line construction 

professionals are or should be aware of these factors, especially as they present in Segment 1, and 

would not want to invest scarce time, money, and resources in analyzing a fruitless option.   

In response to Project opponents’ testimony, however, CMP specifically identified many reasons 

related to the impracticability of undergrounding in its sur-rebuttal testimonies by Mr. Dickinson, 

Mr. Tribbet, and Mr. Bardwell.  These witnesses provided detailed analysis beyond what was 

initially necessary to make a practicability determination, though overlooking and understating 

many logistical challenges and the associated environmental impacts of undergrounding.  For 

example, CMP overlooked or understated challenges with mobilization of cable, thermal sand, and 

equipment along a remote ROW, as well as some of the difficulties associated with splicing 

relatively short lengths of cable along a remote ROW, protecting those splices with concrete, and 

ensuring reliable and efficient operation of an underground cable going forward.  While I agree 

with the general conclusions of CMP’s rebuttal testimony, at least directionally as they relate to 

cost and environmental impacts, the testimony failed to consider the full cost and environmental 

implications associated with many logistical aspects to undergrounding a transmission line that, in 

my experience, have been determinative of whether undergrounding is practicable, less 

environmentally damaging, suitable to the proposed use, and reasonably available to the Applicant.   

Based on my experience, although an underground transmission line compared to overhead may 

intuitively seem appealing from the perspective of minimizing environmental impacts, there are 
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in fact far greater environmental impacts from undergrounding, especially to streams, rivers, 

wetlands and other protected and sensitive natural resources.  Undergrounding may appear simple 

but is often extremely complex and challenging.  The following testimony describes the 

differences in access, logistics, constructability and associated environmental impacts between 

an underground cable and an overhead conductor, with consideration of the remote setting of 

Segment 1, where an underground alternative has been suggested by Project opponents.   

C. Background and Assumptions 

For simplicity, it is important to note initially that the “lines” involved in an underground electric 

transmission line are called cables, whereas the “lines” in an overhead electric transmission line 

are called conductors.   Reference to “cable” in my testimony shall be in the context of 

constructing an electric transmission line underground.  Reference to “conductor” shall be in the 

context of constructing an electric transmission line aboveground. 

My testimony assumes a polymeric insulated (“PE”) HVDC cable design as opposed to a mass-

impregnated non-draining (“MIND”) HVDC cable to address the undergrounding alternative.  It 

is important to note that because PE cable technology was developed in the late 1990’s, to my 

knowledge, long-term data on the life of the cable and cable splices is not available. I have also 

assumed that the lifespan of the Project is at least 40 years, which if true for other PE projects 

means that no PE project has yet to operate for the entirety of its useful life at the proposed voltage 

of the NECEC. 

MIND HVDC cables have been used for long-distance, submarine transmission systems for more 

than 50 years. The electrical insulation system in MIND cables typically consists of (i) a semi-

conducting carbon paper layer around the surface of the cable, (ii) a main insulation layer 

consisting of vacuum-dried paper impregnated with high-viscosity, insulating oil, and (iii) an outer 

conductive layer consisting of carbon- and metal-laminated paper. A hermetically-sealed lead 

sheath with a polyethylene jacket protects the insulation from moisture or water penetration, layers 

of galvanized steel tape and steel wire provide the required mechanical strength, and an outer layer 

of bitumen-bonded polypropylene yarn provides corrosion protection to the cable armoring. 
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Even though MIND cables have been extensively used in long-distance, submarine transmission 

systems in North America, Europe, New Zealand, Australia, the Philippines, and the Far East, 

there are few examples of MIND cable installations over any significant distance underground. 

One of the principal reasons is that MIND cables are challenging and costly to splice and, 

therefore, are difficult to install unless the cable can be transported from the factory to the 

installation site in long, continuous lengths on either a turntable or very large steel drums. 

Transportation of turntables or very large steel drums to an inland site by railroad or public 

roadways, on the other hand, is generally impractical, if not impossible, due to transport width, 

height, and weight restrictions. 

In some of the few locations where MIND cable circuits were installed underground over 

significant distance, field splices were avoided by bringing the cable on-shore in long continuous 

lengths from an off-shore installation vessel.  Such off-shore vessels are obviously unavailable 

for long-distance terrestrial projects.  For example, a relatively short 3.3-mile-long underground 

section on the Swedish side of the 450 kV, 600 MW, Baltic cable system between Sweden and 

northern Germany was laid in one continuous length in an open cut trench from the shore landing 

site to the HVDC converter station. (On the German side, the cable was installed in the Trave 

River up to the location of the HVDC converter station near the City of Lübeck.) 

Including to overcome the challenges and limitations of MIND cables in connection with long-

distance underground transmission, cable manufactures developed and introduced the PE HVDC 

cable design in the late 1990’s. The insulation system in PE cable consists of a semi-conducting 

poly-ethylene conductor screen, a main insulation layer, and a semi-conducting poly-ethylene 

insulation screen. The insulation system is manufactured in a true triple-extrusion process in a 

continuous vulcanization line.  PE cables can be laid in an open cut trench (direct burial) or pulled 

through conduits in horizontal directional drillings (“HDD”) or duct-bank systems. Tape joints 

are used for splices.  The joints are similar to pre-molded cable joints used for ±320 kV AC cross-

linked PE cable circuits.  

With the development of this new PE technology, terrestrial undergrounding of HVDC cable is 

now more cost-effective and eliminates the environmental issues associated with oil-filled cables.  

Additionally, paper-oil insulated cables have a rather complex and expensive manufacturing 
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process.  PE cables can offer significant advantages when compared to MIND cables, including: 

a higher conductor temperature for the same power rating; utilization of lighter moisture barriers, 

thus reducing weight; a simpler splicing process; utilization of longer lengths of cable; and 

generally reduced maintenance requirements.  Although there tends to be agreement in the field 

regarding these benefits, it is my understanding that no PE project has operated for the entirety 

of its useful life at the proposed voltage of the NECEC. 

D. Drawbacks to Installing an HVDC Underground Cable in Segment 1  

The technology exists to underground an HVDC cable.  However, the specific issue in this case, 

as addressed below and as not sufficiently addressed in the Applicant’s rebuttal testimony, is 

whether installing an underground cable in a remote part of Western Maine with undulating 

topography is a less environmentally damaging practicable alternative to overhead conductor or 

is suitable to the proposed use and reasonably available to the Applicant.   

Despite the fact that Segment 1 is traversed by hundreds of miles of logging roads, mobilization 

of materials and equipment, as well as construction specifically used for burying an HVDC cable, 

would be extremely difficult, if not impossible, in some locations.  I was not surprised to learn 

that CMP did not initially evaluate an underground option for Segment 1 given the much greater 

costs, the numerous challenges associated with burying an HVDC line in the proposed corridor, 

and the significant environmental impacts associated with construction and maintenance of an 

HVDC line.  To many in the transmission field, not burying the NECEC would be an obvious 

conclusion given the Project setting.  Through my work and research on other HVDC projects I 

have compiled a list of often-overlooked issues with respect to undergrounding that illustrates 

why undergrounding Segment 1 was not initially considered, and that reinforces that such option 

is not practicable, suitable, or reasonably available to the Applicant. 

1. Costs 

It is widely known in the industry that the costs of cable far exceed the costs of conductor.  

However, the intent of this testimony is not to reiterate this cost premium, but to describe the 

difficulty, overlooked or underestimated by Mr. Bardwell, in obtaining and installing a cable in 

general and in the context of Segment 1.   
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PE cable itself is specialized.  There are limited PE cable production facilities in the world, as the 

demand for such cable in long lengths is relatively low when compared to conductor.  Thus, PE 

cable acquisition lead times are long, and scheduling can be a serious constraint.  As HVDC 

cables were originally designed for specific undersea projects, they have typically been fabricated 

in one continuous length (up to 70 miles), which is made feasible by the fact that the cable is 

transported by a specialized cable-laying vessel carrying the cable on a large turntable and 

directly installed on the ocean floor.  This process minimizes the number of cable splices that 

must be made but is unavailable for the remote terrestrial route of Segment 1.  As such, the 

process for undergrounding the NECEC would be far more onerous with significantly higher 

costs.  Even disregarding the cost differential between cable and conductor, installing an HVDC 

cable in Western Maine is not practicable, suitable, or less environmentally damaging than an 

overhead conductor. 

2. Cable Transportation 

On page 4 of his rebuttal testimony, Mr. Bardwell states: “The cables are limited to approximately 

2,500-foot shipping lengths …” I believe that Mr. Bardwell is oversimplifying.  Based on my 

experience, 2,500 feet is the maximum shipping length.  As cable is very expensive, and to reduce 

waste, reels would need to be loaded with specified cable lengths to match exact splice locations.  

Therefore, simply ordering standard 2,500-foot length reels is not a practicable option.  Shorter 

lengths, which would no doubt be required, would have a compounding effect on logistics and 

environmental impacts for cable transportation, mobilization to the trench, splicing, splice 

protection, and access to the Segment 1 ROW for each of the foregoing.  Mr. Bardwell does not 

discuss such logistical challenges and their associated environmental implications; in my 

experience, such challenges can be determinative of whether a line can be buried.  He also does 

not discuss the logistical differences and consequent environmental impacts between an 

underground line and an overhead line, which are important to consider when determining 

whether undergrounding might be an alternative less damaging to the environment.  

Conductor used in both AC and DC applications is generally transported on large reels, with each 

reel containing approximately 10,000 feet of conductor, depending on its size.  The conductor 

typically has an inner core of stranded steel for strength and an outer layer of stranded aluminum 
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to conduct the electricity.  On a recent overhead project, four reels constituted a typical load using 

a tractor trailer, with a total payload of approximately 40,000 feet of conductor.  Based on these 

numbers, for Segment 1, an overhead project with 4 conductors (excluding fiberoptic) would 

require roughly 112 reels and 28 tractor trailer loads for conductor transportation. 

Due to weight restrictions, HVDC cable, such as the one that would need to be used on the 

NECEC, can only be transported in approximately 2,000-foot to 2,500-foot lengths, depending 

on cable design.  It is possible to transport up to four reels of cable on a tractor trailer, but such 

load would weigh between 55 and 75 tons and would therefore be difficult to transport on rough, 

uneven, or muddy logging roads and impossible on some logging road bridges.  Based on specific 

project experience, my understanding is that only one reel can be transported per load due to 

weight restrictions on some highway bridges that act as binding constraints, despite the fact of 

other bridges being able to accommodate three reels.  Conservatively assuming 2,000-foot 

lengths of cable rolled onto three reels per tractor trailer, transportation of HVDC cable to and 

on logging roads to the Project site would require over 6 times the amount of tractor trailers 

compared to using conductor.  Based on these numbers, for Segment 1, undergrounding with five 

cables (including one spare cable and excluding fiberoptic) would require roughly 700 reels and 

234 tractor trailer loads.  Such increased heavy-duty traffic would cause greater damage to 

logging roads and could necessitate significant road and access improvements, thus increasing 

the threat to protected natural resources adjacent to the roads, including wetlands and 

waterbodies.   

3. Trenching 

To most cost-effectively install an HVDC cable, the direct burial method would be used, which 

would require an excavated trench approximately six feet deep along the entire Segment 1 right-

of-way (“ROW”).   Mr. Bardwell, on page 4 of his rebuttal testimony, states: “A typical trench 

would be approximately five feet wide at the bottom with sloping sides for a minimum surface 

width of 12 feet, increasing when trench depth increases.” While this is generally true, Mr. 

Bardwell does not fully explain Occupational Safety and Health Administration (“OSHA”) 

requirements and other variables affecting sloping.  Per OSHA, the trench would need to be 

sloped on each side of the trench to protect workers.  Sloping requirements depend on soil type, 
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with greater sloping required for less stable soils and soils generally classified into three types 

based on their stability (A, B, and C). Assuming a five-foot width at the base of the trench to 

accommodate five cables, the width of the trench opening would range from an approximate 

minimum of 14 feet (with the most stable soil type, A) to an approximate maximum of 23 feet 

(with the least stable soil type, C).  In my experience, the least stable soil type, C, occurs with 

some frequency in Maine.  Soils that are less stable than C would require shoring the trench.  

With an overhead line, it is practicable to sample soils at the proposed location of tower structures 

and then make minor adjustments to avoid unstable soils. With an underground line, however, it 

is impracticable to sample soils for the entire length of the trench.  Thus, unstable soils are 

generally unavoidable and can cause many unexpected delays when encountered.  

Though sloping could be avoided in stable bedrock, it would be required through wetlands.  An 

overhead transmission line would nearly always span wetland resources and thus avoid direct 

impacts.  Even if a pole had to be placed in a wetland, the disturbance would be limited to a 

relatively minimal “point” as opposed to a linear disturbance.  Undergrounding would also 

require trenching through streams, brooks, and even small rivers and other sensitive natural 

resource areas without use of HDD.  Overhead structures, however, are never placed in streams, 

brooks and small rivers.  Therefore, there would be far greater construction-related natural 

resource impacts from an underground project versus an overhead project.   

Further, Mr. Bardwell states on page 4 of his rebuttal testimony that: “The cables are placed in a 

single row in a sand bedding layer approximately one foot deep in the bottom of the trench. 

Above the sand bedding layer a protective concrete slab would be poured and the trench above 

the slab would be backfilled with native soil.”  In my experience, a concrete slab is reasonable 

but not necessary, as underground warning tape could be used to detect where the buried cable 

exists under the surface.  Additionally, Mr. Bardwell simply references “sand” and “native soil” 

backfill.  I believe he overlooks the need for thermal sand as backfill (as I explain in section 8 

below) and the logistical challenges presented by hauling thermal sand to backfill a linear trench 

that would span up to 53 miles. 

4. Ledge 
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Mr. Bardwell does not sufficiently address the logistical challenges posed by ledge in his rebuttal 

testimony or compare the environmental impacts associated with ledge between an overhead and 

underground line.  He states on page 14: “The most common risk for below grade construction 

is encountering bedrock shallower than expected. In areas with shallow bedrock, trenching would 

require blasting, hoe ram, or similar excavation methods.”  I agree that to install cable in ledge, 

the ledge would likely need to be blasted or hoe-rammed.  Areas of blasting could extend for long 

distances, especially due to unforeseen bedrock conditions.  However, there are other concerns 

that must be considered.  For example, shot rock would need to be removed from the trench and 

either be exported off-site by heavy-duty dump truck or windrowed, as thermal sand is also 

required as trench backfill in bedrock.   

Blasting may need to occur to allow for overhead transmission line structure placement, but these 

are in single-point locations, not along any great lengths, and can generally avoid sensitive areas 

like streams through structure placement and spanning.  Blasting for direct burial of cable at 

stream and brook crossings would be generally unavoidable without the use of HDD. Such 

blasting would negatively impact the waterbodies themselves, as well as nearby flora and fauna.  

Therefore, ledge would cause greater construction-related impacts for an underground project 

than an overhead project.  

5. Cable Mobilization for Installation 

In his rebuttal testimony, Mr. Bardwell largely overlooks logistical complications associated with 

mobilizing cable for burial, especially compared to mobilizing conductor for installation.  The 

logistical complications with undergrounding relate to cable being heavier and fabricated into 

shorter transportable lengths than conductor and result in additional costs and environmental 

impacts.  

Both overhead AC and DC conductors are typically pulled from one location to another location 

around three miles away, depending on the type of conductor.  As the reels typically contain 

10,000 feet of wire, splices are used to create a continuous 3-mile (15,840-foot) length of 

conductor.  The pulling and splicing process involves creating a location for the spools of 

conductor to be stored and eventually placed on a tensioner.  At a second location, a puller would 
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pull the conductor through blocks that are installed on the transmission line structures.  The 

puller/tensioner sites are typically located where there is easy access to facilitate transporting the 

reels.  In the Project setting, logging roads would likely be used to transport conductor to the 

puller/tensioner sites, which would be located immediately off logging roads in the project ROW.  

In my experience, sensitive natural resources are generally avoidable when establishing the 

puller/tensioner sites. 

Just like an overhead conductor, an underground line must be spliced together from various reels 

of cable.  But unlike conductor, cable cannot be pulled in a trench or on rollers, as the relatively 

weak splices would fail due to the weight of the cable.  As such, cable reels would need to be 

mobilized to the location where the cable would be installed, in this case along the entire trenched 

ROW.  Because of the weight of the reels, a significant number of mats would need to be placed 

along nearly the entire length of the ROW to allow for the transportation of the reels to the 

installation points.  It is reasonable to assume that more environmental damage would be caused 

during this process when compared to conductor transportation, for which the conductor must 

only be transported to the puller/tension sites via an existing logging road.    

In addition to mats, bridges would need to be installed at nearly every stream, brook, or small 

river crossing, and the bridges would need to be more robust than the typical temporary 

construction bridges that are installed at select locations for an overhead transmission line.  With 

nearly every stream or brook requiring a bridge, undergrounding would create far greater impact 

to aquatic resources when compared to construction of an overhead transmission line.   

While wetlands would be protected by mats for an underground line, two or three layers of mats 

may be needed to transport the cable reels due to the typical subsidence that occurs in wetlands 

when mats experience heavy loads and frequent traffic. Because of the excessive number of mats 

that would be required for an underground project, ground cover would likely become more 

denuded than for overhead construction and the restoration of both uplands and wetlands would 

be more challenging.  It is therefore reasonable to assume that there would be more impacts to 

wetlands with an underground project compared to an overhead project.   

6. Vaults  
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The weakest link of a cable is a splice.  Because splices pose a reliability concern to the electric 

grid, each one must be protected by concrete vaults, which would also facilitate access to a splice 

that has failed.  Mr. Bardwell, on page 4 of his rebuttal testimony, states: “Temporary structures 

would be erected over the jointing locations.  Once the cables have been jointed, precast concrete 

enclosures approximately 12 feet long and 4 feet wide would be placed over each joint for 

additional protection and the jointing pit would be backfilled with sand and native soil.”  I believe 

Mr. Bardwell understates the size of the vaults that would be needed and overlooks the logistical 

challenges associated with transporting pre-cast concrete vaults.   

The dimensions of vaults can vary depending on the project. Based on my experience, for the 

NECEC, the vaults would likely be around 26’ x 8’ x 8’.  This size would require extensive 

excavating, significantly greater than that needed to install a pole.  The excavation for the vaults 

would occur at approximately every 2,250 feet on average.  If bedrock is present it will need to 

be blasted or hoe-rammed.  Avoiding excavation for vaults in wetlands would likely be 

impossible.   

I assume that the concrete vaults would need to be pre-cast, as it would be extremely challenging 

for concrete-mixing transport vehicles to access the Project ROW at each splice location.  Similar 

to the reels, pre-cast concrete vaults would also need to be transported the length of the Project 

ROW for installation, necessitating the use of more or heavier-duty temporary facilities (e.g., 

mats) and possibly the construction and/or reinforcement of some permanent facilities (e.g., 

bridges).  Restoration would be challenging as the topsoil and subsoil would need to be removed 

to accommodate the vault.  Installing on slopes would also be challenging because it would be 

difficult to stabilize the excavated area on steep slopes.   

Thus, the large vaults needed to protect cable splices would cause increased permanent and 

temporary environmental impacts relative to conductor, and many of those environmental 

impacts are unavoidable due to the linear nature of trenching.  

7. Splices 

Regarding splicing, Mr. Bardwell on page 4 of his rebuttal testimony estimates that an 

underground cable would need to be spliced approximately every 2,200 feet and would involve 
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“weather- and humidity-controlled enclosures.”  While I generally agree with Mr. Bardwell, I 

believe that he overlooks the logistical complications associated with splicing in Western Maine.  

Further, Mr. Bardwell does not provide a comparison of the splicing requirements of an overhead 

line. 

In addition to the need to travel the length of the ROW to transport cable and pre-cast concrete 

vaults, trailers would need to be transported to each splicing location along the Segment 1 ROW.  

The trailers are specifically designed for cable splicing, are temperature-controlled, and have a 

filter system for eliminating dust and other contaminants that could impact the splice.  They can 

be thought of as mobile, sterile labs. There would be approximately 110 to 140 splice locations 

for Segment 1 assuming five cables (two per pole and one spare (excluding fiberoptic cables)) 

are installed along 53 miles of ROW and all cables can be spliced using one trailer location.  For 

an overhead line, splices are installed in an open-air environment using a compression sleeve.  

Comparatively, there would be approximately 27 to 30 splice locations for an overhead line, 

which would also equate to 27 to 30 puller/tensioner sites.  Thus, given the number of splicing 

locations (110-140), access requirements for those locations (e.g., roads, mats, bridges, etc.) and 

space and resource requirements needed for splicing trailers, the environmental impacts 

associated with an underground line are likely to be far greater than those of an overhead line. 

8. Thermal Sand 

As I previously stated, Mr. Bardwell does not discuss the need for thermal sand in his rebuttal 

testimony, and thus does not consider the logistical, environmental, and cost implications 

associated with thermal sand.  In my experience, the need for, logistics concerning, and cost of 

thermal sand is the single most overlooked aspect of undergrounding an HVDC transmission line. 

On a recent underground HVDC project I worked on, a major concern was the importation of 

thermal sand.  For cables to operate efficiently and avoid hot spots that could lead to cable failure, 

the heat they necessarily create must be dissipated using thermal sand that surrounds the cables.  

Given the geology of Western Maine, with which I am familiar, it is likely that a majority of 

Segment 1 would require the use of thermal sand as backfill material.  During the design phase, 

thermal resistivity measurements would need to be taken to determine if the native soil has the 
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properties to allow for effective and adequate heat dissipation.  Wetlands are particularly 

challenging because deep organic material does not dissipate heat well. Therefore, thermal sand 

would be required in all wetland trenches, impacting wetlands much more significantly than an 

overhead transmission line that would span the same wetlands. 

Similar to transportation issues associated with reels, pre-cast concrete vaults, and splicing 

trailers, installing thermal sand would require extremely heavy dump trucks to travel nearly the 

entire length of ROW. While use of temporary mats and bridges are generally sufficient for 

typical overhead construction, in my experience, similar temporary facilities would not likely 

withstand the extensive, heavy-duty nature of vehicular traffic associated with properly 

constructing an underground HVDC line in Segment 1 using thermal sand where necessary.  

Thus, either much more extensive temporary or perhaps permanent facilities would be needed, 

which facilities would cause more environment impacts.   

By way of example, for relatively lighter-duty construction and maintenance of overhead 

transmission lines, frozen ground and water can at times eliminate or reduce the need for mats 

and bridges.  However, dump trucks containing thermal sand would still require the use of heavy-

duty mats and bridges, even in winter.  In addition to the issues described above, the thermal sand 

would displace the native material in the trench. Excess spoils would need to be spread on-site 

or hauled off-site, creating even more disturbance to natural resources and increasing the 

likelihood of erosion and sedimentation. 

9. Replacing a Section of Damaged Cable 

In his rebuttal testimony, Mr. Bardwell does not address the full scope of the logistical challenges 

and consequent environmental impacts with respect to addressing an operational failure 

associated with a splice or otherwise. 

If damage occurs to a cable either at a splice or in another location, repairs or replacements would 

need to be conducted quickly to maintain electric reliability.  A short length of new cable would 

need to be transported to the damaged cable location.  Equipment would be required for 

excavating the damaged cable and a splicing trailer would be required as well. If the damaged 

cable is in a remote location, mats and bridges would need to be installed.  There is a strong 
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likelihood that the extent of mats and bridges would be much more extensive when compared to 

making repairs to an overhead line given the specialty equipment required to complete the repair, 

thus creating greater environmental damage and a longer window for restoration of power.  To 

facilitate access for repairs, CMP may need to construct permanent access roads and bridges at 

select locations along the ROW, causing permanent damage to adjacent protected natural 

resources.    

E. Conclusion  

Undergrounding the NECEC within the 53 miles of Segment 1 is not practicable, suitable, or an 

alternative that is reasonably available to the Applicant.  Further, undergrounding is not less 

environmentally damaging than an overhead transmission line. Thus, undergrounding is not an 

alternative to the NECEC that should have been or should be considered.   

My conclusion is based on the physical characteristics of underground cable and my years of 

experience with the techniques required to transport, mobilize, install, splice, protect, repair, and 

replace it, as well as to ensure that it operates efficiently and reliably.  In sum:  

▪ Underground cable is specialized, heavier, and created in shorter lengths than overhead 

conductor for terrestrial application (≈ 2,000-2,500 feet underground versus 10,000 feet 

overhead) 

▪ For Segment 1, more reels (≈ 700 underground versus 112 overhead) and trailer trucks (≈ 

234 underground versus 28 overhead) would be required to transport underground cables 

than overhead conductor. 

▪ Unlike overhead conductor, which can be pulled and tensioned from sites three miles apart, 

underground cable must be transported to the installation site (trench) spanning the entire 

ROW. 

▪ With more reels and trucks for underground cable that must access the entire ROW, more 

mats and bridges, and perhaps some permanent improvements, would be needed than for 

an overhead line.  More and better access roads would likely be needed due to heavier and 

more frequent traffic. 
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▪ Trenching six feet deep, five feet wide at the base, and between 14 feet and 23 feet wide at 

the opening would occur for 53 miles without interruption or the ability to avoid certain 

sensitive and protected resources.  Testing of all soils along the ROW would not be 

practicable, so encountering unexpected instances or areas of unstable soils and ledge 

would add delay, costs, and additional logistical concerns. 

▪ When trenching, ledge would need to be blasted or hoe-rammed wherever encountered.   

▪ Thermal sand would likely be required along the majority of the Segment 1 ROW to 

backfill the cable trench, requiring excavation and removal of native soil, importation by 

dump truck of thermal sand, and thus heavy-duty temporary facilities (bridges and mats) 

or permanent facilities (bridges).  Unlike with overhead conductor, sensitive (e.g., 

wetlands) and challenging (e.g. ledge) areas could not be avoided through structure 

placement and spanning.   

▪ Splicing, requiring the use of specialized trailers, would occur along the entire ROW at 

about 140 locations, adding logistical concerns and environmental impacts relative to 

overhead conductor. 

▪ At each splice, a permanent concrete vault (≈ 26’x 8’x 8’) would need to be constructed 

for protection and access, often requiring a permanent access road. 

▪ Repair or replacement of damaged cable or cable splices would cause extensive disruptions 

(e.g., heavy equipment, mats and bridges, excavating, splicing trailer, etc.) and protracted 

outages, unlike with overhead conductor. 

For the reasons described above, installing an underground HVDC cable in Western Maine is not 

practicable, suitable, reasonably available to the Applicant, or less damaging to the environment. 
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Gil Paquette, CWS, PWS 
Director, Energy/Environmental Services 

 

 

Education 

MS, Zoology, University of 

Western Ontario, 1995 

BS, Wildlife Management, 

University of Maine at Orono, 

1992 

Registrations/Certifications 

Certified Wildlife Biologist, 

2000 

Professional Wetland 

Scientist, 2000 

 

Gil is Director of Energy/Environmental Services and Managing Director of VHB's 

South Portland, ME, office. He has extensive experience providing strategic 

technical advisory services for large energy projects along the East Coast. He 

joined VHB after having been a Principal at another firm where he served as the 

Bangor Hydro Project Manager to develop a large multi-billion-dollar 

underground DC transmission line project and two large multi-million-dollar 

overhead AC transmission line projects. 

23 years of professional experience 

Emera Maine, Atlantic Link, Massachusetts to Canada 

Gil served as the Permitting, Siting Lead and a member of the Stakeholder Team for the 

U.S. portion of the Atlantic Link Project. This proposed high-voltage direct current 

transmission line will deliver 1,000 megawatts of clean energy to Massachusetts from 

land-based wind farms and hydro facilities in Atlantic Canada through a secure, 

submarine transmission cable. Gil worked very closely with BOEM to permit the project. 

The project also required a Presidential Permit, a U.S. Army Corps of Engineers permit, 

and state permits. 

Emera Maine/National Grid, Northeast Energy Link, Maine to Massachusetts 

Gil served as Project Manager for Emera Maine leading the technical and siting team to 

develop a 230-mile underground HVDC transmission line from Orrington, Maine, to the 

Boston, Massachusetts, service area. Gil managed and conducted a routing feasibility 

study considering a number of routing options including overhead, submarine, and 

underground, prepared cost estimates for route alternative, and detailed estimates for 

the preferred route.  Gil also led a technical study to evaluate post-operational stability 

and reliability of the electrical system under steady state operations. 

Madison Solar Project, Madison, ME 

Gil served as the Project Manager for permitting, siting, storm water management, and 

erosion and sedimentation control for a 5 MW solar farm in Madison, ME.  At the time 

of completion this project was Maine’s largest solar farm. All permits were secured by 

VHB and the project was completed on time and with no environmental issues. 

 

Emera Maine, Eastern Maine Medical Center, Waterworks Substation, Bangor, 

ME 

Gil served as Project Manager for siting and permitting a new substation designed to 

support the expanding electrical load of the Eastern Maine Medical Center. A key 

element of the successful siting of this important project was for VHB to create a 

number of visual simulations and vegetative screening to support the stakeholder 

process as the substation was sited in a local park. The visual simulations were key in 

developing consensus from various stakeholders to gain consensus on the location of 

the proposed facility. The project was successfully permitted and constructed. 
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Emera Maine, Northern Maine Reliability Solution, Maine 

Gil served as Project Manager for the environmental project siting and permitting team 

responsible for obtaining necessary federal, state, and local permits for a new 5-mile 

transmission line. He also managed the permitting process with the Department of 

Energy, for a Presidential Permit for Emera Maine. Gil managed a diverse assemblage of 

subconsultants and tasks including siting, visual analysis, archeological surveys, 

rare/threatened/endangered (RTE) species surveys, wetland surveys, and permitting. All 

permit applications were prepared, but the project was denied by the Maine Public 

Utilities Commission based on certain reliability criteria. 

Emera Maine, MDI Transmission Upgrade, Bar Harbor, ME 

Gil served as Project Manager for siting and permitting a new substation in Bar Harbor, 

Maine, and permitting associated transmission line upgrades in the region. All 

environmental permits were secured by VHB and the project was constructed. 

Emera Maine, Orrington Series Capacitor, Orrington, ME 

Gil served as Project Manager for the environmental project siting and permitting team 

responsible for obtaining necessary federal, state, and local permits for a new Series 

Capacitor in Orrington, Maine. All necessary environmental permits were secured in 

2015 and the Project is currently under construction. 

Emera Maine, Line 85 and 87, Maine 

Gil served as Project Manager for the environmental project siting and permitting team 

responsible for obtaining necessary federal, state, and local permits for the rebuild of a 

2-mile transmission line. He managed a diverse team and tasks including siting, visual 

analysis, archeological surveys, rare/threatened/endangered (RTE) species surveys, 

wetland surveys, and permitting. VHB also provided environmental monitoring services 

during construction. All permit applications were received and the Project was 

successfully completed in 2014 with zero environmental issues. 

Bangor Hydro Electric Lines 51 & 93 Re-Rate Project 

Gil served as Line Construction Manager for Bangor Hydro Electric leading the design, 

procurement process, permitting, and construction of the rebuild of a 25-mile 115 kV 

transmission line. Project consists of an in-kind replacement of H-frame structures 

coupled with an upgrade in conductor and adding fiber communications. Gil managed 

all aspects of the project including design, materials procurement, the contractor 

selection process including the RFP process, and construction. 

Bangor Hydro Electric Line 64 Rebuild, Veazie to Chester, ME 

Gil was Project Manager for Bangor Hydro Electric leading the design, procurement 

process, permitting, and construction of the rebuild of a 44-mile 115 kV transmission 

line. Project consisted of a total in-kind replacement of 344 H-frame structures coupled 

with an upgrade from single to twin-bundled conductor per phase. Gil managed all 

aspects of the project including design, materials procurement, the contractor selection 

process including the RFP process, and construction. The project was energized in 

December of 2011 and completed on schedule and under budget. 

Bangor Hydro Electric, 115 kV Hancock County Reliability Project, ME 

Gil was Project Manager for integrated engineering/ environmental project siting and 

permitting team responsible for obtaining necessary federal, state, and local permits for 

a 14-mile 115 kV transmission line. He managed a diverse assemblage of subconsultants 
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and tasks including, preliminary engineering design and siting, visual analysis, aerial 

photography and orthorectification of photos, archeological surveys, RTE surveys, 

wetland surveys, civil surveys, and permitting. The construction of the line was 

completed on schedule in 2008. 

Bangor Hydro Electric, Northeast Reliability Interconnect, ME 

Gil served as Project Manager for integrated engineering/ environmental project siting 

and permitting team responsible for obtaining necessary federal, state, and local 

permits for a new 86-mile transmission line. He established the stakeholder process to 

meet with various state and federal agencies, environmental groups, and large 

landowners to identify issues for siting the project. He also managed the permitting 

process with the Department of Energy, including the NEPA process, the preparation of 

an EIS, and the acquisition of a Presidential Permit for BHE. Gil managed a diverse 

assemblage of subconsultants and tasks including, preliminary engineering design and 

siting, visual analysis, aerial photography and orthorectification of photos, archeological 

surveys, RTE surveys, wetland surveys, AC mitigation investigations, civil surveys, and 

permitting. Gil managed the construction of the transmission line for BHE. The 

transmission line was successfully completed ahead of schedule in 2007. In 2009 

managed and wrote the application to amend the Presidential Permit to increase export 

loads. 

Bangor Hydro Electric, Keene Road 345 kV Substation, Chester, ME 

Gil served as Project Manager for BHE leading the siting and environmental permitting 

of a new 345 KV substation in Chester, ME. Gil is currently overseeing environmental 

compliance for construction of the project. 

Maritimes and Northeast Pipeline, Inc., Maritimes & Northeast Pipeline State and 

Federal Permitting; Wetlands, Wildlife, and Botanical Resource Assessment 

Gil served as field technician, field lead, and Project Manager for the DTA consulting 

team responsible for overseeing and conducting environmental baseline studies and 

impact assessment for several phases of the Maritimes and Northeast Pipeline. This 

work included coordinating DTA staff and teaming with other consulting firms to 

conduct extensive wetland delineation, rare plant and wildlife surveys, impact analysis, 

and report preparation for state and federal permitting of the project. This position also 

required working closely with state biologists to address a variety of permitting issues. 
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Gil A. Paquette 

Representative Project Experience 

 

Emera Maine, Atlantic Link, Massachusetts to Canada (2016-2018) 

Gil was the Permitting and Siting Lead and a key member of the stakeholder team for the U.S. portion of the 

Atlantic Link Project. This proposed high-voltage direct current transmission line would have utilized a 1,000 

megawatts subsea cable from land-based wind farms and hydro facilities in Atlantic Canada to Massachusetts. Gil 

worked very closely with BOEM, the DOE and Massachusetts permitting agencies through the Project 

development stage. Gil also coordinated cultural and natural resource surveys, geotechnical surveys, property 

and contour surveys for the converter station. The project would have required a Presidential Permit, a U.S. Army 

Corps of Engineers permit, and state permits. 

Madison Solar Farm, Madison, ME (2015-2016) 

Gil served as Project Manager for a multidisciplinary VHB team to provide permitting, survey, and civil design of 

a 5 MW solar farm in Madison. The project is currently Maine’s largest solar facility and became operational in 

2016.   

Emera Maine, Eastern Maine Medical Center, Waterworks Substation, Bangor, ME (2016) 

Gil serves as Project Manager for siting and permitting a new substation designed to support the expanding 

electrical load of the Eastern Maine Medical Center. A key element of the successful siting of this important project 

was for VHB to create a number of visual simulations and vegetative screening to support the stakeholder process 

as the substation was sited in a local park. The visual simulations were key in developing consensus from various 

stakeholders to gain consensus on the location of the proposed facility. The Project was successfully permitted 

and construed. 

Emera Maine, Northern Maine Reliability Solution, Maine (2014-2015) 

Gil served as Project Manager for the environmental project siting and permitting team responsible for obtaining 

necessary federal, state, and local permits for a new 5-mile transmission line. He also managed the permitting 

process with the Department of Energy, for a Presidential Permit for Emera Maine. Gil managed a diverse 

assemblage of subconsultants and tasks including siting, visual analysis, archeological surveys, 

rare/threatened/endangered (RTE) species surveys, wetland surveys, and permitting. All permit applications were 

prepared, but the project was denied by the Maine Public Utilities Commission based on certain reliability criteria. 

Emera Maine, Orrington Series Capacitor, Orrington, ME (2015) 

Gil served as Project Manager for the environmental project siting and permitting team responsible for obtaining 

necessary federal, state, and local permits for a new Series Capacitor in Orrington, Maine. All necessary 

environmental permits were secured in 2015 and the Project was constructed. 

Bangor Hydro Electric Lines 51 & 93 Re-Rate Project (2012-2014) 

Gil served as Line Construction Manager for Bangor Hydro Electric leading the design, procurement process, 

permitting, and construction of the rebuild of a 25-mile 115 kV transmission line. Project consists of an in-kind 

replacement of H-frame structures coupled with an upgrade in conductor and adding fiber communications. Gil 

manages all aspects of the project including design, materials procurement, the contractor selection process 

including the RFP process, and construction.  The Project was successfully constructed. 
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Emera Maine/National Grid, Northeast Energy Link, Maine to Massachusetts (2007-2014) 

Gil served as Project Manager for Emera Maine leading the technical and siting team to develop a 230-mile 

underground HVDC transmission line from Orrington, Maine, to the Boston, Massachusetts, service area. Gil 

managed and conducted a routing feasibility study considering a number of routing options including overhead, 

submarine, and underground, prepared cost estimates for route alternative, and detailed estimates for the 

preferred route.  Gil also led a technical study to evaluate post-operational stability and reliability of the electrical 

system under steady state operations. 

Emera Maine, Downeast Reliability Project, Ellsworth to Harrington, ME (2008-2013) 

Gil has served as Permitting Manager and Construction Manager for Bangor Hydro Electric’s new 43-mile, 115 kV 

transmission line from Ellsworth to Harrington. He managed wetland surveys, vernal pool surveys, RTE surveys, 

visual analysis, archeological surveys, and geotech and soil surveys as well as the preparation of all permit 

applications. Gil also managed construction of the project. The Project was successfully constructed. 

Bangor Hydro Electric Line 64 Rebuild, Veazie to Chester, ME (2008-2012) 

Gil was Project Manager for Bangor Hydro Electric leading the design, procurement process, permitting, and 

construction of the rebuild of a 44-mile 115 kV transmission line. Project consisted of a total in-kind replacement 

of 344 H-frame structures coupled with an upgrade from single to twin-bundled conductor per phase. Gil 

managed all aspects of the project including design, materials procurement, the contractor selection process 

including the RFP process, and construction. The project was energized in December of 2011 and completed on 

schedule and under budget. 

Bangor Hydro Electric, 115 kV Hancock County Reliability Project – ME (2006 – 2008)  

Mr. Paquette served as Project Manager for integrated engineering/ environmental project siting and permitting 

team responsible for obtaining necessary federal, state, and local permits for a 14-mile 115 kV transmission line. 

He managed a diverse assemblage of subconsultants and tasks including, preliminary engineering design and 

siting, visual analysis, aerial photography and orthorectification of photos, archeological surveys, RTE surveys, 

wetland surveys, civil surveys, and permitting.   The construction of the line was completed on schedule in 2008. 

Bangor Hydro Electric, Keene Road 345 kV Substation, Chester, ME (2007-2010) 

Gil served as Project Manager for Bangor Hydro leading the siting and environmental permitting of a new 345 KV 

substation in Chester, ME.  

Bangor Hydro Electric, Northeast Reliability Interconnect, ME (2004-2007) 

Gil served as Project Manager for integrated engineering/ environmental project siting and permitting team 

responsible for obtaining necessary federal, state, and local permits for a new 86-mile transmission line. He 

established the stakeholder process to meet with various state and federal agencies, environmental groups, and 

large landowners to identify issues for siting the project. He also managed the permitting process with the 

Department of Energy, including the NEPA process, the preparation of an EIS, and the acquisition of a Presidential 

Permit for BHE. Gil managed a diverse assemblage of subconsultants and tasks including, preliminary engineering 

design and siting, visual analysis, aerial photography and orthorectification of photos, archeological surveys, RTE 

surveys, wetland surveys, AC mitigation investigations, civil surveys, and permitting. Gil managed the construction 

of the transmission line for BHE. The transmission line was successfully completed ahead of schedule in 2007. In 

2009 managed and wrote the application to amend the Presidential Permit to increase export loads. 

Central Maine Power, 69 kV Southern York County Reinforcement Project – ME (2002 – 2004)  

Mr. Paquette served as Project Manager for integrated engineering/ environmental project siting and permitting 

team responsible for obtaining necessary federal, state, and local permits and siting and designing the line. He 

managed integrated engineering/permitting team including siting, developing preliminary and final design, 

permitting, field surveys, preparing the RFQ for construction, and environmental inspection and compliance 
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management during construction of a 12-mile, 69 kV transmission in Kittery, York, and Elliot Maine. Project was 

constructed in 2004 and is energized. 

 

Great Lakes Hydro America, LLC and Bangor Hydro-Electric Company, 115kV Chester-Millinocket Tie Line Project 

– ME (2002 – 2003)   

Mr. Paquette served as Project Manager for environmental project siting and permitting team responsible for 

obtaining necessary federal, state, and local permits. He managed environmental field studies, data collection and 

analysis, and assessed facility layout for proposed 25-mile, 115 kV transmission line between Millinocket and 

Chester, Maine. This position also required working closely with state biologists to address a variety of permitting 

issues.  Project was permitted in record time and constructed and energized in 2003. 

Patriot Project, Tennessee, Virginia, North Carolina, East Tennessee Natural Gas (2000 – 2002)   

Mr. Paquette served as Project Manager for the environmental consulting team responsible for conducting 

environmental field investigations, preparing environmental study reports, and preparing federal and state permit 

applications for the proposed project. Field studies included conducting wetland delineations, conducting wildlife 

surveys and wildlife habitat evaluations, and searching for RTE plants and wildlife along the pipeline corridor and 

associated facilities. Also, solely responsible for preparing state and federal permit applications including Section 

10/404 (U.S. Army Corps of Engineers) and Tennessee, Virginia, and North Carolina state permit applications. This 

position also required working closely with state and federal biologists to address a variety of permitting issues.  

The Project was successfully constructed. 

Maritimes and Northeast Pipeline, Inc., Maritimes & Northeast Pipeline State and Federal Permitting; Wetlands, 

Wildlife, and Botanical Resource Assessment (1996-1999) 

Gil served as field technician, field lead, and Project Manager responsible for overseeing and conducting 

environmental baseline studies and impact assessment for several phases of the Maritimes and Northeast Pipeline. 

This work included coordinating staff and teaming with other consulting firms to conduct extensive wetland 

delineation, rare plant and wildlife surveys, impact analysis, and report preparation for state and federal permitting 

of the project. This position also required working closely with state biologists to address a variety of permitting 

issues.  The Project was successfully constructed. 
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STATE OF MAINE 

DEPARTMENT OF ENVIRONMENTAL PROTECTION 

IN THE MATTER OF 

CENTRAL MAINE POWER COMPANY   )   

NEW ENGLAND CLEAN ENERGY CONNECT  ) 

#L-27625-26-A-N/#L-27625-TG-B-N/  )  

#L-27625-2C-C-N/#L-27625-VP-D-N/   ) 

#L-27625-IW-E-N      ) 

Intervenor Group 3 Response to the Department of Environmental Protection’s Tenth 

Procedural Order: Supplemental Testimony by Gil A. Paquette 

 

May 1, 2019 

My name is Gil A. Paquette.  Please refer to my sur-rebuttal testimony filed on April 19, 2019 in 

this proceeding (“Paquette Sur-rebuttal”) for a description of my relevant qualifications and work 

experience.  Below I address certain questions posed in Appendix A of the Department of 

Environmental Protection’s Tenth Procedural Order, at times referring to Paquette Sur-rebuttal 

sections for a more fulsome discussion of the relevant topic.  

Answers to Questions in Appendix A 

Construction Questions: 

2.  Description of construction process, staging, and impacts for 100-foot or taller poles. 

Answer: 

A general understanding of what overhead transmission structures are used, where, and why is a 

helpful lens through which to answer this question.  Generally, there are three types of high-voltage 

transmission structures: (1) tangent; (2) angle; and (3) termination or dead-end.  Tangent structures 

are used for straight-line segments and are typically monopoles, H-frames, or lattices, each with 

different attributes that suit them for particular types of locations. Monopoles are single poles that 

require less ROW width than, for example, H-frames.  For voltages as high as the NECEC, 
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monopoles are typically made of steel, making them relatively expensive but strong.  Depending 

on height, monopoles can be directly imbedded into the substrate with or without guying1 for 

stability.  Monopoles are considered less visually impactful compared to H-frames and most 

termination structures.  H-frames are comprised of two vertical poles with a crossarm connecting 

their mid-points and are typically made of relatively inexpensive wood.  H-frames provide 

additional stability with their wide base but require relatively more ROW and to some are 

considered more visually impactful.  Lattices are typically extremely strong steel structures similar 

in form to the Eiffel Tower.  Lattices are often the tallest tangent structures used to span the greatest 

distances, commonly in the flat agricultural areas of the Midwest or for long river crossings.  

Though lattice structures themselves are more expensive, their use can reduce the total number of 

structures because they are typically used for longer spans.  However, lattices are by far the most 

industrial, visually striking of the tangent structures.  

Angle structures are used when a transmission line changes direction by as little as one or two 

degrees.  These structures must be fortified to distribute the load of the conductor going from one 

direction to another.  In the case of the NECEC, angle structures could take a few forms.  There 

could be two monopoles, each with a concrete foundation.  There could also be two monopoles, 

each with guy wires that anchor the poles to the ground so that the monopoles are not pulled 

downward by the load of conductor.  A single monopole with a concrete foundation is another 

option. 

Finally, termination or dead-end structures are used to create a “break-away” point that limits 

cascading damage.   For example, after 5 continuous miles of spliced conductor, a conductor would 

typically be terminated on a dead-end structure so that if a tangent structure preceding the 

termination structure failed, the failure would could not cascade beyond the break-away point and 

overall damage to the transmission line could be contained.  To protect the overall transmission 

line from cascading, dead-end structures are more robust than a tangent or angle structure, as they 

need to withstand a cascading event and not collapse under the weight of the conductor that is 

                                                           
1 Guying in this context refers to the use of a tensioned wire designed to add stability to a free-standing structure 

(i.e., a structure that is not attached to a foundation).  Guy wires are attached to the pole and the other end is 

anchored to the ground a certain distance away, at roughly a 45-degree angle. 
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being pulled down by the portion of the line that is cascading.  Dead-end structures for an overhead 

transmission line are either guyed or have concrete foundations. 

As currently proposed, the NECEC would involve the use of monopoles for its tangent structures, 

with an average height of about 94 feet (though some poles would be slightly taller).  Each pole 

would be directly imbedded into the substrate.  Burial depth is a function of pole height and, to 

some extent, the backfill used for the excavation.  For steel poles, a common rule of thumb for 

burial depth is 10 percent of the pole height plus 4 feet of the length of the pole.  For example, a 

94-foot steel pole would be buried 13.4 feet deep.   No concrete foundations or other forms of 

support like guy wires would be necessary, unless there were extenuating circumstances. 

Assuming similar monopole tangent structures, there is no material difference in the construction 

process, staging, and environmental impacts for poles that are less than 100 feet tall and poles that 

are up to about 120 feet tall.  However, I assume the purpose of asking about “100-foot or taller 

poles” would be to allow for full vegetation height below the transmission line for the preservation 

of travel corridors. Pine marten, for example, would require about 30-foot-tall vegetation. To 

achieve full vegetation height (30 feet) and maintain the proper conductor clearance zone of 

approximately 26 feet below the lowest sag point of the conductor, significantly taller structures 

would be needed.  The exact height of the monopoles is difficult to estimate, as it is a site-specific, 

project-specific engineering determination based on a variety of factors, including topography, 

span length, conductor sag, point where the conductor is attached to the insulator relative to the 

top of the pole, etc.  I would roughly estimate that monopoles between 130 and 150 feet tall would 

be required to provide full-height vegetation sufficient for pine marten.  As CMP proposes to use 

monopole steel tangent structures, I assume that the taller poles would also be monopole steel.  

Wood poles made from whole tree trunks are rare over 120 feet, however, laminated wood 

structures may be available.   

Assuming monopoles 140 feet tall (the simple average of 130 and 150 feet), concrete foundations 

would be required, as opposed to directly embedding the structures into the ground, and therefore 

the construction process would be quite different.  The biggest difference is the need for adequate 

access to allow concrete mixer trucks to access the structure locations.  Concrete foundations for 

this application are too large for pre-casting followed by site-specific transport.  Therefore, to 
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accomplish foundation construction along Segment 1, temporary roads within the ROW of 

sufficient durability to withstand extremely heavy concrete mixing trucks would need to be 

cleared, leveled, and stabilized, likely necessitating the use of extensive matting and perhaps the 

construction of new or re-enforcement of existing bridges. Ideally, existing roads (most likely 

logging roads) crossed by the ROW, spaced at approximately 1-mile intervals, would be available 

for use along Segment 1 to provide access to the ROW, as this will tend to minimize environmental 

impacts.  In addition to temporary road impacts, there would be additional environmental impacts 

at each pole location because a significant amount of excavation would be required to 

accommodate the concrete foundations, which can be as large as 10 feet in diameter and 45 feet 

deep (compared to a splice vault which is 28’x 8’x 8’).  To the extent excavation is required near 

wetlands and other waterbodies, unstable soil, or bedrock, the impacts would be even greater.  

Please refer to Paquette Sur-rebuttal Sections D.3 and D.4 for a discussion of the logistical and 

environmental impacts associated with excavating near wetlands and in trench. 

3. A more detailed description of undergrounding techniques including direct burial, duct 

bank installation, or trenchless installation. This should also include typical dimensions, 

materials and cross-section diagrams. 

Answer:  

I believe that contractors experienced with trenchless transmission installations would be the most 

appropriate people to address trenchless techniques and their impacts.  Further, in my experience, 

duct banks have been used only in multi-purpose ROWs in an urban or suburban setting, i.e., a 

road under which various types of utility infrastructure such as electric lines, natural gas mains, 

water mains, and fiber optic cable are buried.  In this context, duct banks provide an added layer 

of protection to ensure that one utility does not unintentionally damage the infrastructure of another 

utility while attempting to service its respective facilities.  I would not expect to see duct bank 

installation in many areas of Western Maine, such as Segment 1, if at all.  For these reasons, I will 

only address the direct burial technique. 

If direct-burial were used for Segment 1, HVDC cables would need to be buried in a trench of 

varying depths but approximately 6 feet on average. The slope and width of excavation may vary 
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due to geotechnical conditions and the terrain along the route.  As explained in Paquette Sur-

Rebuttal in Section D.3., a typical trench would be approximately five feet wide at the bottom with 

sloping sides and a minimum surface width of 14 feet, increasing when trench depth increases. 

This is generally true, but Occupational Safety and Health Administration (“OSHA”) requirements 

and other variables will affect sloping and thus the corresponding width of the trench.  Per OSHA, 

the trench would need to be sloped on each side of the trench to protect workers.  Sloping 

requirements depend on soil type, with greater sloping required for less stable soils. Soils are 

generally classified into three types based on their stability (A, B, and C). Assuming a five-foot 

width at the base of the trench to accommodate five cables, the width of the trench opening would 

range from an approximate minimum of 14 feet (with the most stable soil type, A) to an 

approximate maximum of 23 feet (with the least stable soil type, C).  In my experience, the least 

stable soil type, C, occurs with some frequency in Maine.  Soils that are less stable than C would 

require shoring2 the trench.  Along Segment 1, unstable soils would generally be unavoidable and 

would cause many unexpected delays when encountered.  Though sloping could be avoided in 

stable bedrock, it would be required through wetlands.   

Once the cables are laid into the trench, the cable would be surrounded by a layer of imported 

thermal sand backfill, as described in Paquette Sur-rebuttal Section D.8.  Above the sand backfill 

High Density Polyethylene (HDPE) “stokboard,” warning tape, or both would need to be installed.  

This would act as a warning for someone digging in proximity to the cable, including third parties.  

In lieu of stokboard, concrete slabs could be placed above the thermal backfill as an extra level of 

protection.  Depending on the type of native material excavated from the trench, some native 

material could be re-applied on top of the concrete slab, stokboard, or warning tape and then 

compacted.  The remainder of the excavated material would either need to be spread in uplands or 

removed from the Project area and disposed of at an appropriate facility.   

As the weight of the cable limits the amount that can be installed on reels (average length of 2,250 

feet), separate lengths of cable would need to be spliced together and subsequently placed in a pre-

cast concrete vault.  Vaults would be approximately 26’ x 8’ x 8’. The trench excavation for the 

                                                           
2 Trench shoring is the process of bracing the walls of a trench to prevent collapse and cave-ins.  Several methods 

can be used, for example, steel plates pressed outward against the trench wall via hydraulic pressure and steel I-

beams driven into the ground with steel plates slid in among the I-beams. 
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splice vaults will be approximately 14 feet wide at grade (though the width of excavation may be 

greater due to geotechnical conditions and the terrain along the route). Shoring would be used in 

areas with highly unstable soil conditions.  

After the splice pit is excavated, pre-cast concrete vaults would be installed in the splice pit.  The 

cables would be pulled through the vault and spliced using a temporary splice trailer situated over 

the vault.  The splices would then assembled and placed into the vault, with thermal sand backfilled 

over them in the vault. 

5. Whether fewer longer sections (versus more shorter sections) of the line could be 

undergrounded that would minimize both the number of transition stations as well as the 

environmental impact of the project. 

Answer: 

To answer this question, it is important to remind the reader of cable length restrictions due to the 

weight of cable.  On average, the length of cable on the reels will be about 2,250 feet.  As such, 

any “longer sections” would be limited by the length of the cable on the reel.  Every termination 

of the cable would require splicing and thus a concrete splice vault for protection and access.  It is 

possible to have longer sections of underground, but splice vault locations would need to be 

excavated and installed at every splice, approximately every 2,000 to 2,250 feet.   

A useful term to understand is “porpoising”—used to describe going from an underground project 

to an overhead project.  The electrical characteristics of HVDC allow a line to be “porpoised,” 

whereas it is very difficult to porpoise an HVAC line.   While porpoising may help to minimize or 

avoid certain visual and environmental impacts in certain areas, it causes different and potentially 

more severe visual and environmental impacts in other areas and complicates overall construction 

and logistics due to the need to engineer and construct large, permanent transition stations.  

If there are longer underground sections, it stands to reason that there will be fewer transition 

stations needed to transition to an underground cable from an overhead conductor or vice 

versa.  Fewer transition stations would equate to less overall site-specific temporary and permanent 

environmental impacts associated with transition stations.  However, any amount of porpoising 
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would likely create more environmental impacts compared to a purely overhead line throughout 

Segment 1 based on the need to erect permanent transitions stations and the greater impacts 

associated with undergrounding generally.  Please refer to Paquette Sur-rebuttal Section D for a 

discussion of the greater logistical and environmental impacts associated with an underground 

project versus an overhead project.  In general, overhead projects minimize or avoid environmental 

impacts to wetlands and streams and other protected natural resources.  Therefore, transitioning to 

underground from overhead for any discrete sections of Segment 1 would not be the least 

environmentally damaging practicable alternative without extenuating circumstances, such as 

those that exist with respect to the visual and recreational impacts associated with the Kennebec 

Gorge. 

6. Explanation of why a permanent road would need to be constructed to each splice location 

(undergrounding), but not for overhead poles. Explanation of why matting along the ROW 

(which could be used for overhead poles) could not be used for splice boxes. 

Answer:  

The biggest difference between overhead and underground construction is the type of equipment 

that would be required for installing an underground cable.  For overhead construction, tracked 

excavators, tracked cranes, and heavy-duty pickup and bucket trucks must access the ROW.  

Although this equipment needs to travel within the ROW, the equipment used is specifically 

designed for traveling a cleared ROW without the need for building a temporary or permanent 

gravel road for construction.  For a project like NECEC, it would be desirable to have access to 

the ROW from an existing road crossing of the ROW, such as a logging road, about every mile.  

This would allow for less travel within the ROW, as equipment would only need to travel in either 

direction for up to half of a mile.  A temporary travel lane would be identified within the ROW, 

with matting used to cross wetlands and temporary bridges used to span waterbodies.  Once 

construction is completed, mats and bridges would be removed, and the ROW would be seeded 

and mulched.  In most situations, after one growing season, the temporary travel lane and work 

pads at the structures would be stable and vegetated.   
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Overhead construction can move relatively quickly compared to underground construction 

because excavation is only required at pole locations and, as planned, the NECEC would not 

require the use of pole foundations for very tall poles.  Overhead construction also provides leeway 

to avoid many, if not all, sensitive areas (e.g., streams and wetlands) through thoughtful spacing 

of poles and spanning of the conductor.  For example, if there is a waterbody that is too wide for 

the installation of a temporary bridge, access to pole locations can be made on other side of 

waterbody, thus avoiding a crossing.  This is also true for wetlands, such as peat bogs, where the 

poles are placed outside the bog, allowing the bog to be spanned. Access could be gained on either 

side of the bog, thus avoiding a wetland crossing.   

For underground construction,  the greatest difference in the type of equipment used is based on a 

variety of factors, including the need: (1) for thermal sand as backfill; (2) to transport reels of cable 

to the ROW (as opposed to pulling conductor from one location to another); (3) to transport splice 

trailers to every splice along Segment 1; and (4) to transport splice vaults to every splice location 

along Segment 1.  I describe the logistical and environmental impacts associated with these factors 

and other similar factors throughout Section D of the Paquette Sur-rebuttal.  If excavated material 

cannot be backfilled into the trench or spread in uplands along the ROW, then the increase in 

activity associated with material removal alone would warrant the need for additional mats because 

with excessive traffic, mats tend to “rock” or sink deeper into the substrate.  Uplands would also 

need to be graded smooth and/or matted because wheeled dump trucks cannot traverse rough 

upland terrain and the soil may be too soft to withstand heavy-duty equipment especially during 

spring and fall.   

With the NECEC being a major transmission line, access for repairs is an important consideration 

regardless of whether overhead or underground.  For an overhead line, the repair process is simpler, 

beginning with identification of a fault or other problem.  Equipment in a substation can provide a 

rough idea of where a fault has occurred.  Once the general area is identified, a focused effort 

would be conducted to identify the specific issue.  With the NECEC, a helicopter would likely be 

used for visual identification.  For relatively simple emergency repairs (such as a downed tree on 

a line or a failed insulator), emergency response can be fast, with the outage restored within a few 

hours or a day.  During an emergency repair, there are a number of options to access the ROW 
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depending on the emergency and where it is located that could range from a small crew using 

ATVs to the use of a tracked bucket truck or excavator on a mat road.   

For underground cables emergency repairs are much more complicated.  Repairs are necessitated 

by either a cable failure (e.g., a hot spot in the cable) or a fault, where the cable or splice is damaged 

thus creating a pathway for electricity to surge into the ground.  Equipment in a substation or 

converter station can detect a fault and in microseconds breakers would be opened to stop the flow 

of electricity.  For an underground cable failure or fault, the exact location of the problem would 

needed to be pinpointed using an excavator, however. Similar to an overhead line, the general 

location of the failure or fault can be determined by equipment in the substation or converter 

station.  However, there is no way to visually inspect the cable (using a helicopter or otherwise) 

without excavating.  Excavating the general area of the fault must be done carefully so as to not 

damage the portions of the cable that are still functional.  The nature of the required excavation 

could be considerable, taking even more time.   

You can think of a cable failure or fault as a small piece of “bad wire.”  It cannot generally be 

fixed, but must be cut out, which requires splicing the two new good ends of cable together or 

splicing in an entirely new segment of cable.  When a cable failure or fault is pinpointed, a splice 

trailer would need to be transported to the location.  If the problem is not at an existing splice site, 

then a new vault would need to be transported to the new splice location and installed after further 

excavation.  Thermal sand imported with dump trucks would need to be placed in the vault once 

the splice has been completed.  Any impediment to quick access, such as the need to lay mats or 

build bridges would increase the response time and thus outage time.  Therefore, to decrease the 

risk associated with extended outages, permanent gravel access roads should be built at a minimum 

to each splice vault. 

Environmental Questions: 

13. Whether taller poles and travel corridors could provide enough of a link between the 

habitat on both sides of the corridor for species like the pine marten. 

Answer:  
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Because of the need to access the ROW for maintenance and emergencies, and to ensure that 

vegetation does not encroach into the conductor clearance zone, in my opinion it is not advisable 

to attempt to create travel corridors for pine marten under a transmission line.  When managing 

for pine marten, the forest canopy height should be at least 30 ft.  Unless a rigorous vegetation 

maintenance program is implemented that would be similar to managing a city park, it would be 

impossible to achieve the desired cover and structure of pine marten habitat under a transmission 

line.  Implementing such a maintenance program itself would increase environmental impacts 

associated with permanent and temporary access requirements.  

It has been shown that pine martens avoid clear-cuts.  This is understandable given the amount of 

time pine martens spend in the tree canopy.  However, this does not necessarily imply that pine 

martens would not cross a vegetated transmission line ROW with herbaceous vegetation and 

shrubs.  Consider the following analogy to squirrels. 

One can scientifically observe squirrel movements using radio telemetry, the data from which 

provide “snapshots” in time of the location of specimens.  More snapshots of specimens in 

locations with habitat type A, say tree canopies, implies that squirrels as a species prefer tree 

canopies.  Fewer snapshots of specimens in locations with habitat type B, say roads, implies that 

squirrels as a species avoid roads.  Let’s assume a statistically significant record of squirrel 

movements every five minutes.  How many snapshots do you think would be recorded of squirrels 

on roads?  Probabilistically, there would be very few snapshots of squirrels on roads because 

squirrels spend relatively little time on or crossing roads compared to being in trees or foraging 

under tree canopies.  But it does not follow that squirrels avoid roads.  We know from our everyday 

experience that squirrels often cross roads. If the amount of time a squirrel is observed crossing 

the road is proportional to the width of the road, taking into consideration the overall available 

squirrel habitat, then it cannot be said that squirrels avoid crossing roads, though they do prefer 

other habitat types. 

Similarly, we cannot say that pine martens will avoid crossing transmission lines based on radio 

telemetry data3 or daily observation.  Pine martens certainly prefer forested habitat, but may be 

                                                           
3 Continuous monitoring is now possible through satellite tracking, though I am unaware if this has or can be used to 

monitor pine marten. 
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willing, like squirrels, to frequently, though very quickly, cross a vegetated transmission corridor 

to get to forest habitat on the other side.  Given the lack of evidence to support that pine marten 

will not cross vegetated ROWs, and that pine marten are legally permitted to be trapped and are 

not a protected species in Maine, in my opinion, there will not be a significant adverse impact to 

pine marten caused by the Project. 

14. In TNC’s nine areas of concern, whether travel corridors must be located within a certain 

distance of the structures (poles), and what the minimum width would be of the travel 

corridors in order for species like the pine marten to use them. 

Answer: 

In my opinion, there is no need to maintain travel corridors under an overhead transmission line.  

As discussed above, telemetry data in general does not necessarily support that pine martens, or 

other species, will totally avoid and thus not cross a transmission line ROW; the data simply mean 

that pine martens do not spend a lot of time in open habitat.  The terms ‘prefer’ and ‘avoid’ are 

artificial terms used to describe the pattern exhibited by the locations of pine marten data.  These 

terms are useful in describing pine marten movement but, again, do not necessarily describe habitat 

use accurately.  Additionally, a ROW is a relatively narrow strip whereas a clear-cut is typically a 

block of land that has been cleared. It is a stretch to draw a comparison between ROW and clear-

cuts. 

15. In TNC’s nine areas of concern, whether tapering would adequately reduce the forest 

fragmentation of any clearing. 

Answer:  

In my opinion, it is not preferable to maintain tapering under an overhead transmission line because 

tapering would compromise the reliability of the line and likely increase overall environmental 

impacts. Reliability is compromised when vegetation grows into the conductor clearance zone and 

creates an opportunity for electricity to arc to the vegetation and create a fault.  Vegetation does 

not have to touch a line for a fault to occur.  For the voltage of the NECEC, electricity can create 

an arc up to 12 to 15 feet in length.  The Northeast Blackout of 2003 was caused by such an event.    
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Further, to create a living, forested habitat using tapering would require significant annual 

maintenance.  If trees were simply topped to provide tapering, most of the tree crowns would be 

lost and the trees would die.  You would be left with tapered, dead trees until younger trees grew 

taller.  Once the younger trees grow taller, annual maintenance would require the use of bucket 

trucks for trimming those trees that could not be climbed by an arborist.  For bucket trucks to 

access the ROW, a permanent road would need to be constructed or mats and bridges would need 

to be placed in the ROW during each access event.  For standard ROW maintenance, the ROW is 

accessed every 5 years on average, and on foot.  There is typically no need for heavy equipment 

to travel down the ROW. 

 17. Whether tapering within the 100-foot buffers around streams would provide adequate 

large woody vegetation for streams in segment 1 which are typically less than 10 feet wide. 

In my opinion, it is not preferable to maintain continuous forested vegetation under a transmission 

line.  The best option in this scenario, in my opinion, would be to create a narrow vegetation buffer 

(25 feet on either side of a stream) that allows taller vegetation to grow up to a threshold.  Hand 

cutting would be used in the buffer and no herbicides would be allowed.  Shrubs such as tall alders 

would be maintained as well as trees species such as balsam fir up to 10 to 12 feet.  For streams 

less than 10 feet this type of buffer would provide adequate cover, as the streams are narrow 

enough to be screened by remaining vegetation. 
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Dated at Scarborough, Maine this 1st day of May, 2019.

By:

Gil A. Paquette

The aforenamed Gil A. Paquette did personally appear before me and made oath as to the truth of
the foregoing pre-filed testimony.

Before me:

Robert B. Borowski
Attorney at Law
Bar Number: 4905
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For all three of these crossings—and for crossings of the West Branch and South Branch Moose 

River and Piel Brook, neither of which are discussed by Mr. Freye—even if CMP could not 

identify alternative routes with fewer impacts in streams that are important to brook trout, 

alternatives were available that could have maintained full forest canopy vegetation over the 

streams.  As noted above, CMP used taller poles to reduce impacts to Gold Brook. CMP also 

proposed taller poles that maintain full canopy vegetation at the Mountain Brook crossing and 

proposed alternative pole locations to maintain full canopy vegetation on both banks of the 

Kennebec River.  There is no indication that these or other alternatives were considered for these 

high-impact stream crossings. 

 

Brook Trout Habitat Values of Compensation Parcels: Mr. Freye points out that conservation 

completed in the past by the Western Mountain Charitable Foundation abuts CMP’s proposed 

Lower Enchanted Tract on the north shore of the Dead River and is across the river from the 

proposed Basin Tract.  This is true, but it misses my larger point—that protection of lands 

adjacent to the Dead River does not protect habitat for brook trout that is remotely like the 

smaller, colder, and higher elevation streams that are impacted by the proposed stream crossings.  

The Dead River in the vicinity of Lower Enchanted, Basin, and Grand Falls tracts—and the 

abutting lands conserved by the Western Mountain Charitable Foundation—has a brook trout 

and landlocked salmon fishery supported by annual stocking.  CMP has provided no information 

on the suitability of this habitat for wild brook trout spawning and rearing.  The Dead River 

flows out of Flagstaff Lake, a large, shallow, warm lake, and as a result the Dead River has 

summer water temperatures that are high enough that brook trout must seek thermal refuge in 

cold water tributaries.  None of these coldwater tributaries are provided any protection by CMP’s 
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Testimony before the Maine Department of Environmental Protection 

 

By  

Rob Wood, Energy Policy and Projects Advisor, 

Andy Cutko, Director of Science, and 

Bryan Emerson, Mitigation Program Manager, for 

The Nature Conservancy in Maine 

 

February 26, 2019 

 

Re: Central Maine Power’s New England Clean Energy Connect transmission proposal 

DEP Application: L-27625-26-A-N 

 

Thank you for the opportunity to provide testimony on the proposed Central Maine Power (CMP 

or “the applicant”) New England Clean Energy Connect (NECEC) transmission corridor. This 

testimony is provided by The Nature Conservancy in Maine staff Rob Wood, Energy Policy and 

Projects Advisor, Andy Cutko, Director of Science, and Bryan Emerson, Mitigation Program 

Manager. 

The Nature Conservancy (“the Conservancy”) is a science-based, global conservation 

organization dedicated to conserving the lands and waters on which all life depends. The 

Conservancy has been working in Maine for more than 60 years and is the 12th largest landowner 

in the state. We own and manage some 300,000 acres, all of which are open to the public for a 

wide variety of uses, including hiking, hunting, canoeing and fishing. We work across the state 

to restore rivers and streams, rebuild groundfish populations in the Gulf of Maine, and develop 

solutions to climate change. In 2017, we paid more than $450,000 in property taxes statewide. 

One of our properties, the Leuthold Forest Preserve, is directly adjacent to the proposed NECEC 

corridor. The Leuthold Preserve encompasses 16,934 acres of forest land southwest of Jackman, 

including Number 5 Mountain and the shorelines of seven ponds. Among the wildlife species 

found in the Leuthold Preserve are pine marten, Bicknell’s thrush, gray jay, boreal chickadee, 

Blackburnian warbler, and blackpoll warbler. The proposed corridor would run along the 

southern border of our preserve. 

In general, when new energy infrastructure is proposed, the Conservancy seeks to ensure that the 

planned infrastructure is well-sited and that projected impacts are appropriately addressed 

through the mitigation hierarchy, which includes avoidance, minimization, and compensation for 

unavoidable impacts. Although our position in this proceeding is “neither for nor against” a 
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permit being issued, it is our contention that if NECEC is permitted, it must be accompanied by 

mitigation measures that are commensurate with the projected impacts. 

In our testimony below, we address three topics that speak to the siting of the proposed project 

and the applicant’s proposed mitigation actions: 

1. Wildlife Habitat and Fisheries (Habitat Fragmentation) 

2. Alternatives Analysis 

3. Compensation and Mitigation 

 

 

I. Wildlife Habitat and Fisheries (Habitat Fragmentation) 

The Department’s second procedural order states that 38 M.R.S. § 480-D (3) and DEP Chapter 

375 § 15 are within the scope of the NECEC hearing. DEP Chapter 375 § 15 provides significant 

latitude for the Department to consider cumulative, landscape-level impacts that extend beyond 

isolated impacts to specific resources. The relevant Chapter 375 § 15 language is: 

“B) Scope of Review. In determining whether the developer has made adequate provision 

for the protection of wildlife and fisheries, the Department shall consider all relevant 

evidence to that effect, such as evidence that: … (2) Proposed alterations and 

activities will not adversely affect wildlife and fisheries lifecycles.” (Emphasis added.)  

The phrase “all relevant evidence to that effect” is inclusive of the evidence we present below on 

the issue of habitat fragmentation. We also believe that the scale and cumulative impact of the 

habitat fragmentation caused by Segment 1 of the proposed NECEC corridor could potentially 

“adversely affect wildlife and fisheries lifecycles” for many years into the future. 

38 M.R.S. § 480-D (3) provides additional direction to the Department to consider habitat 

fragmentation. Specifically: 

 “3. Harm to habitats; fisheries. The activity will not unreasonably harm any significant 

wildlife habitat, freshwater wetland plant habitat, threatened or endangered plant habitat, 

aquatic or adjacent upland habitat, travel corridor, freshwater, estuarine or marine 

fisheries or other aquatic life.” (Emphasis added.)  

Although the term “travel corridor” can sometimes refer to MDIFW-mapped deer travel 

corridors, we interpret the term to be applied here more broadly. 38 M.R.S. § 480-D (3) mentions 

“significant wildlife habitat” and “travel corridors” separately, suggesting that mapped deer 

travel corridors fall under the definition of “significant wildlife habitat,” and the term “travel 

corridors” is referring to travel corridors for wildlife more generally. As is detailed below, as 

well as in the expert witness testimony of Dr. Hunter, there are hundreds of fish and wildlife 

species that use the forests and waters of the region, and many of these species (in addition to 

deer) would be affected by the cleared NECEC transmission corridor. Habitat fragmentation can 

deter movement of specific species and therefore consideration of fragmentation is also 

warranted under this provision. 
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The global importance of western Maine 

Maine’s western forest is unique in the eastern United States for its concentration of well-

connected and climate-resilient wildlife habitat. The Conservancy is concerned about the 

potential of NECEC Segment 1 to contribute to new and unprecedented fragmentation of this 

connected and resilient landscape. In a suburban or developed area, we would be less concerned 

about habitat fragmentation. 

TNC Exhibit 1 displays Conservancy data on the connectedness of landscapes in eastern North 

America. Landscape connectedness is a measure of how easily wildlife may move from one 

place to another. It is determined through remote imagery and is strongly influenced by the lack 

of permanent fragmenting features such as paved roads and development. Western Maine is 

unique in the eastern United States for lands with above-average to high-connectivity scores. 

Additional details on these factors, including the data used to create Exhibit 1, is available in 

Anderson et al (2016).1 

TNC Exhibit 2 provides the Conservancy’s base data layer for connected and resilient lands in 

the northern Appalachian region, again demonstrating the concentration of well-connected 

landscapes in western Maine.2 

TNC Exhibit 3 shows unfragmented forest block data from the State of Maine (the proposed 

NECEC route is superimposed). At more than 500,000 acres, the forest block through which 

NECEC would traverse is one of the largest unfragmented forest blocks in the region. 

 

Moreover, western Maine is the core of one of the world’s last remaining contiguous temperate 

broadleaf-mixed forests. TNC Exhibits 4 and 5 show the original extent (pre-colonization-era) 

and the current extent of broadleaf-mixed forests globally. This work was informed by a global 

assessment, using remote imagery, of land uses, forest loss and conversion, and forest cover.3  

Maine has successfully maintained forest connectivity over time while other regions have 

become increasingly fragmented. The western Maine mountains remain approximately 97 

percent forested, well-above the statewide and national average.4 

 

Largely for this reason, the western Maine region supports exceptional biodiversity.5 It contains 

a diverse range of connected forest ecosystems—including floodplain hardwood forests, boreal 

forests, alpine tundra, ribbed fens—that provide habitat for roughly 140 rare species and the last 

stronghold for wild native brook trout in the eastern U.S. As shown in TNC Exhibit 6, the 

                                                           
1 Anderson, M.G., Barnett, A., Clark, M., Prince, J., Olivero Sheldon, A. and Vickery B. 2016. Resilient and Connected 
Landscapes for Terrestrial Conservation. The Nature Conservancy, Eastern Conservation Science, Eastern Regional 
Office. Boston, MA. 
2 Anderson et al. 2016. 
3 Haselon, B, Bryant, D., Brown, M and C. Cheeseman. 2014. Assessing Relatively Intact Large Forest Blocks in the 
Temperate Broadleaf & Mixed Forests Major Habitat Type. The Nature Conservancy, NY. 
4 New England Forestry Foundation (NEFF) (in press). Landscape scale resource inventory and wildlife habitat 
assessment for the Mountains of the Dawn. New England Forestry Foundation, Littleton, Massachusetts. 
5 McMahon, J. 2018. The Environmental Consequences of Forest Fragmentation in the Western Maine Mountains. 
Occasional Paper No. 2. Maine Mountains Collaborative, Phillips, Maine.  
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region has also been mapped by the National Audubon Society as a globally important bird area, 

providing crucial nesting habitat for more than 30 northern woodland songbird species. 

 

Western Maine is expected to be especially effective at maintaining biodiversity as the climate 

changes. This resilience to climate change is a function of the region’s connectedness, as well as 

its topographical diversity and resulting diversity of landforms, such as wetlands, floodplains, 

mountaintops, and steep slopes. These diverse landforms create a variety of microclimates (a 

range of microclimates will allow species to persist by moving to adjacent microclimates as 

temperatures change).6,7 Connected forests allow for greater species movement over time in 

response to climate change, and western Maine will serve as a key wildlife linkage in the 

northern Appalachian region.8 

 

Habitat fragmentation effects of the proposed NECEC corridor 

 

Habitat fragmentation occurs when continuous habitat is broken into smaller, more isolated 

patches. Segment 1 of the proposed NECEC corridor would create a new linear fragmenting 

feature in what is currently a large, mostly unfragmented forest block. We contend that this new 

fragmentation will have unpredictable implications for the health and viability of wildlife and 

plant species over time, and that such implications could be significant. 

 

A growing body of research presents findings on the negative impacts of habitat fragmentation, 

ranging from edge effects (caused by sharp transitions from one habitat to another), to spread of 

invasive species, to increased pressure from associated uses (such as motorized vehicle use), to 

changes in species composition and behavior over time from reduced habitat patch sizes.9 

Fragmentation is of particular concern for wildlife species that require mature, closed-canopy 

forest cover, such as the American marten and many interior forest nesting birds. (Additional 

information on habitat fragmentation effects is provided in Dr. Hunter’s expert witness 

testimony). 

 

The applicant acknowledges the potential for habitat fragmentation and associated impacts on 

page 7-23 of the NECEC Site Location of Development Application. The application cites 

numerous studies and states that, “Transmission line corridors present potential direct impacts, as 

they may affect species movement, dispersal, density, nesting success and/or survival…  For the 

undeveloped corridor of Segment 1, impact may include fragmentation and creation of new 

linear edges… Habitat conversion along transmission line corridors results in a loss of habitat 

types which, in turn, may adversely impact species that are reliant on the original habitat types.” 

However, the applicant does not propose any measures to avoid, minimize, or compensate for 

these impacts. 

 

                                                           
6 Anderson, M.G., M. Clark, and A. Olivero Sheldon. 2012. Resilient sites for terrestrial conservation in the 
Northeast and Mid-Atlantic Region. The Nature Conservancy, Eastern Conservation Science.  
7 Anderson, M.G., M. Clark, C.E. Ferree, A. Jospe, and A. Olivero Sheldon. 2013. Condition of the northeast 
terrestrial and aquatic habitats: A geospatial analysis and tool set. The Nature Conservancy, Eastern Conservation 
Science. Boston, Massachusetts.  
8 Trombulak, S.C., and R.F. Baldwin (eds.). 2010. Landscape-scale conservation planning. Springer, New York. 
9 See McMahon, J. 2018 references for a full literature review. 
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On page 7-25 of the Site Location of Development Application, the applicant suggests several 

reasons for choosing not to address habitat fragmentation. For example, the applicant states, 

“Some bird species within the NECEC Project area that may be sensitive to forest fragmentation 

are the long distance, neotropical migrants that rely on forest interior habitats, but plentiful 

suitable habitat is available near the NECEC Project areas for these interior forest species.” 

While it is true that suitable habitat would remain for these species regionally, our concern is that 

the linear nature of the cleared right-of-way, coupled with the edge effects that may extend 

hundreds of feet into the forest, create a permanent area of unsuitable habitat that is several 

hundred feet wide and more than 53 miles long.  

Furthermore, several of the bird species in question that require interior forest—specifically the 

wood thrush, Canada warbler, black throated blue warbler, and Blackburnian warbler—have 

been listed as Species of Greatest Conservation Need in the Maine State Wildlife Action Plan 

due to regional declines in populations, the importance of Maine in the overall breeding range of 

the species, or both.10 Therefore, special attention is warranted to impacts to these species’ 

habitat. 

Additionally, the applicant states, “Most of the terrestrial mammal species that are likely to be 

found near the proposed transmission line corridors are likewise not dependent on mature 

forest.” This is partly true; however, as noted in Dr. Hunter’s testimony, the American marten 

does require mature forest and is particularly susceptible to forest clearing,11 and the marten is 

considered an “umbrella species” that requires a large home range.12 Therefore, it is reasonable 

to assume that a linear corridor, over time, could have negative effects on marten populations. 

 

Finally, the applicant states, “[Segment 1] is located in an intensively managed timber 

production area and therefore not likely to significantly alter existing fragmentation.” The right-

of-way will indeed traverse working forest; however, our concerns about habitat fragmentation 

stem from the linear and permanent nature of the corridor. While there are long-term forest 

management roads in proximity to the project, these roads are much narrower (typically 20-40 

feet wide) than the proposed transmission line. As a result, sustainable forestry does not fragment 

large forest blocks in the same manner as a wide, linear corridor, which bisects the landscape. A 

53.5-mile corridor would create 107 miles of new habitat edge, while business-as-usual timber 

harvesting will result in significantly less edge—and, moreover, timber harvesting edge will 

change over time, whereas edge from a new transmission corridor will likely be permanent. 

 

Ultimately, the Conservancy is most concerned about the unknown and largely unpredictable 

long-term impact of linear habitat fragmentation across a currently well-connected and resilient 

landscape. The fragmenting effects of utility corridors are less certain, in general, than the effects 

of paved highways, whose impacts are more readily studied (e.g., species mortality from 

                                                           
10 Maine Dept. of Inland Fisheries and Wildlife. 2015. Maine’s wildlife action plan. Maine Dept. of Inland Fisheries 
and Wildlife, Augusta, ME. 
11 Legaard K.R., Sader, S.A., and E.M. Simons-Legaard. 2015. Evaluating the impact of abrupt changes in forest 
policy and management practices on landscape dynamics: analysis of a Landsat image time series in the Atlantic 
Northern Forest. PLoS ONE 10(6): e0130428. https://doi.org/10.1371/journal.pone.0130428.  
12 Hunter, M.L., Jr., and J. Gibbs. 2007. Fundamentals of conservation biology (3rd ed.). Blackwell Publishing. 482 
pp. 
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automobile collisions). Furthermore, there have been few (if any) projects like the proposed 

NECEC corridor (53.5 miles through well-connected forest), so there have been few 

opportunities to study long-term impacts. However, there is ample evidence that habitat 

fragmentation from a variety of fragmenting features can have cumulative, and significant, 

negative effects on ecosystems over time, as well as ample research on specific species (e.g., 

American marten) that are averse to forest edges. Moreover, NECEC could potentially allow for 

new fragmenting features to develop in the future that could exacerbate habitat fragmentation—

for example, new roads to access and service the NECEC line or new energy infrastructure 

development in the additional 150’ of the Segment 1 right-of-way. 

 

We recommend that the Department consider the full scope of potential habitat fragmentation 

impacts in its review of the NECEC application. We also recommend that the Department 

consider approaches to mitigating habitat fragmentation impacts to the maximum extent 

practicable. For example: 

 

1. Edge effects could be minimized by significantly narrowing the cleared width of the 

corridor or portions of the corridor. This could be accomplished, for example, by burying 

additional sections of line and/or using vegetation management techniques to create a 

narrower, V-shaped corridor (as required for the Bingham Wind Project, DEP application 

L-25973-24-A-N/L-25973-TG-B-N). Co-location of the corridor or portions of the 

corridor with the Spencer Road could also reduce new habitat edge. 

 

2. Fragmentation could be minimized using additional wildlife travel corridors similar to 

those proposed in the Segment 1 Deer Wintering Area. The applicant has proposed 

allowing 25-35’ vegetation to grow under the wires in this Deer Wintering Area and has 

proposed raising pole heights in Roaring Brook Mayfly and Northern Spring Salamander 

habitat to allow forest canopy under the wires. We recommend that these measures be 

extended to other portions of the corridor. Using remote imagery and in consultation with 

other wildlife biologists, the Conservancy has identified nine areas totaling 21 miles 

within Segment 1 where habitat connectivity is a high priority. These high-priority 

connectivity areas are shown in TNC Exhibit 7. 

 

3. Remaining habitat fragmentation could be compensated for through additional land 

conservation in the affected region (beyond what is proposed as compensation for 

wetland and other natural resource impacts). Land conservation could minimize the 

effects of existing habitat fragmentation and/or prevent future fragmentation. 

 

II. Alternatives Analysis 

Among the three action alternatives presented in the NRPA Application, the applicant makes a 

reasonable case that NECEC would be the least damaging. We especially appreciate that the 

applicant explicitly considers habitat fragmentation in its analysis. On page 2-4, the applicant 

states: 

 

CMP’s analysis identified the total length, in miles, of previously-undeveloped 

transmission line corridor to be developed and considered. To minimize wildlife habitat 
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conversion, loss, or fragmentation, the analysis favored transmission line routes that 

minimized previously undeveloped land requiring clearing and development as a 

transmission line corridor. 

 

To this point, Alternative 1 was rejected partly based on the projected magnitude of habitat 

fragmentation impacts (see NRPA Application page 2-10). The applicant also considered total 

acreage of tree clearing required within the proposed NECEC corridor versus alternatives when 

conducting its analysis. 

 

We believe the applicant’s emphasis on habitat fragmentation in its Alternatives Analysis 

provides additional rationale for the Department to consider mitigation measures for NECEC’s 

potential habitat fragmentation impacts. In this vein, we believe that it would be reasonable for 

the Department to request an alternative to be analyzed that includes additional line burial in 

Segment 1 of the corridor, particularly if line burial were administered in conjunction with 

alignment of the corridor more closely with the Spencer Road. The Alternatives Analysis already 

contains an “underground transmission alternative” specific to the Kennebec Gorge; 

understanding the practicability13 of underground transmission in Segment 1 of the corridor more 

generally could be useful in evaluating the proposed NECEC route, especially given that other 

proposed corridors in northern New England—such as Northern Pass and New England Clean 

Power Link—have included significant portions of buried line, suggesting that line burial may be 

logistically, technologically and financially practicable. 

 

Finally, the Conservancy notes that there is an inconsistency in the delineation of the project’s 

“purpose and need.” On page 2-1 of the NRPA application, the “purpose and need” is framed in 

terms of the general purpose to deliver clean energy from Quebec to New England: “The purpose 

of the NECEC Project is to deliver up to 1,200 MW of Clean Energy Generation from Québec to 

the New England Control Area1 via a High Voltage Direct Current (HVDC) transmission line, at 

the lowest cost to ratepayers.” On page 2-2, however, the framing shifts from a general purpose 

to a specific purpose of CMP delivering the energy:  

 

The no-action alternative, however, would not meet the NECEC Project’s purpose of 

allowing CMP to deliver 1,200 MW of the clean energy generation from Quebec to the 

New England Control Area at the lowest cost to ratepayers. In addition, even if a non-

CMP project could be permitted elsewhere and could economically deliver 1,200 MW of 

clean energy generation from Quebec to the New England Control Area, such a project 

would not meet CMP’s need to deliver that energy, and such a project would have 

unknown environmental impacts. 

 

On page 2-3, the frame shifts back to a general purpose: “The three HVDC transmission line 

routes, which have been considered as part of this analysis, would all meet the purpose and need 

to deliver clean energy generation from Québec to the New England Control Area.” This 

discrepancy also arose in correspondence between the applicant and the Army Corps of 

                                                           
13 DEP Chapter 310, section 5, paragraph A requires, "The activity will be considered to result in an unreasonable 

impact if the activity will cause a loss in wetland area, functions, or values, and there is a practicable alternative to 
the activity that would be less damaging to the environment.  The applicant shall provide an analysis of 
alternatives (see Section 9(A)) in order to demonstrate that a practicable alternative does not exist."  
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Engineers (March 23, 2018 Response to February 23, 2018 USACE Information Request). 

Clarification of the purpose and need could be useful in evaluating the application and fully 

understanding the alternatives analysis. 

 

III. Compensation and Mitigation 

The Nature Conservancy administers the Maine Natural Resource Conservation Program 

(MNRCP) under contract with DEP; therefore, we cannot comment on the applicant’s proposed 

compensation and mitigation for wetland and vernal pool impacts. Below we provide testimony 

on the applicant’s proposed mitigation and compensation for cold water fisheries habitat, as well 

as additional testimony on mitigation pertaining to habitat fragmentation. 

Cold Water Fisheries Habitat 

Replacing undersized culverts with Stream Smart culverts, as proposed by the applicant, can 

improve aquatic habitat connectivity. We appreciate the applicant’s recognition of the benefits of 

Stream Smart culvert projects and their proposed funding for such projects.   

However, based on our experience, the proposed funding amount of $200,000 will not go as far 

as the applicant estimates. The applicant’s Revised Compensation Plan states that this amount 

will be “sufficient to replace approximately 20-35 culverts on lands outside of CMP’s 

ownership.” The cost of one Stream Smart replacement can range from $50,000 (on logging 

roads) to several hundred thousand (in high-traffic areas), with an average cost around $120,000. 

Therefore, if funds are applied directly, the applicant could expect $200,000 to cover a maximum 

of four culvert replacement projects (or eight if matching funds are leveraged). Achieving the 

desired number of culvert replacements (20-35) would realistically require a minimum 

commitment of $1 million, and likely a higher commitment. 

The Conservancy also appreciates the applicant’s proposal to allow vegetation to grow up to 10 

feet in stream buffers (Site Location of Development Application, Exhibit 10-1, pp. 8-9). 

However, we encourage the applicant to follow MDIFW’s recommendation that a “100-foot 

buffer be maintained along all streams, including perennial, intermittent, and ephemeral streams, 

within the Project area.” (March 15, 2018 MDIFW project review comments, p. 12). The 

applicant currently proposes riparian buffers within 100 feet of “all perennial streams within the 

greenfield (Segment 1) portion of the Project, outstanding river segments, or rivers, streams, or 

brooks containing Threatened or Endangered species… (Site Location of Development 

Application, Exhibit 10-1, p. 8). At a minimum, more information on the practicability of 100-

foot buffers along all streams should be provided. 
 

Extending the scope of the applicant’s compensation plan 

 

Page 1 of the applicant’s revised Compensation Plan states, “This Plan achieves a no-net-loss of 

ecological functions and values…” (Emphasis added by the applicant.) The Conservancy 

believes that for no-net-loss of ecological functions and values to be achieved for the proposed 

project, habitat fragmentation impacts must be addressed alongside impacts to protected natural 

resources regulated under NRPA. 
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We believe it is within the Department’s discretion to apply the mitigation hierarchy to habitat 

fragmentation. The Department, in consultation with MDIFW, has required that the applicant 

propose mitigation for impacts for which mitigation and compensation are not explicitly required 

in law or regulation, for example impacts to cold water fisheries. 

There are approximately 800 species of vertebrate wildlife in Maine and thousands of species of 

invertebrates, and most of these are present in the region affected by this corridor. While habitat 

fragmentation affects different species in different ways, many other species would be affected in 

addition to those specified in the applicant’s Compensation Plan. 

It is notable that the applicant’s proposed mitigation strategies acknowledge that NECEC would 

impact habitat connectivity. Specifically, the Compensation Plan proposes allowing 25- to 35-

foot softwood stands to grow under the lines in the Segment 1 Deer Wintering Area and raising 

pole heights to allow for greater forest growth in Roaring Brook Mayfly and Northern Spring 

Salamander habitat. These strategies are certainly a step in the right direction. However, these 

strategies apply only to a very small portion of the 53.5-mile Segment 1 corridor. 

Accounting for habitat edge effects, we estimate that Segment 1 of the proposed NECEC 

corridor could directly and permanently impact more than 5,000 linear acres of habitat for 

species that require mature forest. Steps could potentially be taken to avoid, minimize and 

compensate for this habitat fragmentation impact. As mentioned above, the Conservancy 

recommends that the Department consider approaches to mitigating habitat fragmentation 

impacts to the maximum extent practicable. For example: 

 

1. Reducing edge effects by significantly narrowing the cleared width of the corridor or 

portions of the corridor, either by burying additional sections of line or changing 

vegetation management practices to narrow the corridor. For example, the Bingham 

Wind Project was required to narrow its transmission corridor in places and to use V-

shaped vegetation management (See DEP application L-25973-24-A-N/L-25973-TG-B-

N, Final Order, page 18). Requiring co-location of the line or portions of the line with the 

Spencer Road would also significantly reduce new habitat edge. 

 

2. Minimizing habitat fragmentation by requiring additional wildlife travel corridors. These 

would be similar to the applicant’s proposed areas of increased vegetation height under 

the wires in the Segment 1 Deer Wintering Area and Roaring Brook Mayfly and Northern 

Spring Salamander habitat. We recommend that these measures be extended to other 

sections of corridor identified as high-priority habitat connectivity areas in TNC Exhibit 

7. 

 

3. Compensating for remaining habitat fragmentation by reducing or preventing 

fragmentation elsewhere in the affected region through land conservation. Conservation 

could come in the form of preservation, working forest conservation easements, or a 

combination of the two. Applying a 8:1 multiplier for the approximately 5,000 affected 

acres would indicate compensation of approximately 40,000 acres, and applying a 20:1 

multiplier would suggest compensation of approximately 100,000 acres. 
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TNC Exhibit 1: Connected and resilient forests of eastern North America (The Nature 

Conservancy) 
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TNC Exhibit 2: Connected and resilient forests of the northern Appalachian region (The 

Nature Conservancy) 
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TNC Exhibit 3: Forest blocks in western Maine (State of Maine) 
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TNC Exhibit 4: Global temperate broadleaf-mixed forests, original extent (The Nature 

Conservancy) 

 

 
 

 

TNC Exhibit 5: Global temperate broadleaf-mixed forests, current extent (The Nature 

Conservancy) 
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TNC Exhibit 6: Globally Important Bird Areas in the United States (National Audubon 

Society) 
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TNC Exhibit 7: Priority areas for habitat connectivity in the proposed NECEC corridor 

(The Nature Conservancy) 
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Relevant Review Criteria 

• Site Location of Development Law (Site Law) 38 M.R.S. §§ 481-489-E 

 

o 38 M.R.S. § 484-1  Financial capacity and technical ability.  The developer has the 

financial capacity and technical ability to develop the project in a manner consistent with 

state environmental standards and with the provisions of this article. The commissioner 

may issue a permit under this article that conditions any site alterations upon a developer 

providing the commissioner with evidence that the developer has been granted a line of 

credit or a loan by a financial institution authorized to do business in the State as defined 

in Title 9-B, section 131, subsection 17-A or with evidence of any other form of financial 

assurance the board determines by rule to be adequate.  

 

o 38 M.R.S. § 484-3. No adverse effect on the natural environment.  The developer has 

made adequate provision for fitting the development harmoniously into the existing 

natural environment and that the development will not adversely affect existing uses, 

scenic character, air quality, water quality or other natural resources in the municipality 

or in neighboring municipality. 

F. In making a determination under this subsection regarding a structure to 

facilitate withdrawal of groundwater, the department shall consider the effects of 

the proposed withdrawal on waters of the State, as defined by section 361‑A, 

subsection 7; water-related natural resources; and existing uses, including, but not 

limited to, public or private wells, within the anticipated zone of contribution to 

the withdrawal. In making findings under this paragraph, the department shall 

consider both the direct effects of the proposed water withdrawal and its effects in 

combination with existing water withdrawals.  

G. In making a determination under this subsection regarding an expedited wind 

energy development, as defined in Title 35‑A, section 3451, subsection 4, or an 

offshore wind power project with an aggregate generating capacity of 3 

megawatts or more, the department shall consider the development's or project's 

effects on scenic character and existing uses related to scenic character in 

accordance with Title 35‑A, section 3452.  

H. In making a determination under this subsection regarding a development's 

effects on significant vernal pool habitat, the department shall apply the same 

standards applied to significant vernal pool habitat under rules adopted pursuant 

to the Natural Resources Protection Act. The department may not require a buffer 

strip adjacent to significant vernal pool habitat unless the buffer strip is 

established for another protected natural resource as defined in section 480‑B, 

subsection 8.   

• Department Rules Chapter 373: Financial and Technical Capacity Standards of the Site 

Location of Development Act. 
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o 2. Financial Capacity  

 

A. Standard. The applicant shall have financial capacity to design, construct, 

operate, and maintain the development in a manner consistent with state 

environmental standards and the provisions of the Site Law. The applicant must 

have the financial capacity for all aspects of the development, and not solely the 

environmental protection aspects. Evidence of financial capacity must be 

provided prior to a decision on an application, except, pursuant to 38 M.R.S. 

§484(1), the Department may defer a final finding on financial capacity by 

placing a condition on a permit that requires the permittee to provide final 

evidence of financial capacity before the start of any site alterations. 

 

• Department Rules Chapter 375: No Adverse Environmental Effect Standards of the Site 

Location of Development Act. 

o 2. No Unreasonable Alteration of Climate 

 

A. Preamble. The Department recognizes the potential of large-scale, heavy 

industrial facilities, such as power generating plants, to affect the climate in the 

vicinity of their location by causing changes in climatic characteristics such as 

rainfall, fog, and relative humidity patterns. 

 

B. Scope of Review. In determining whether the proposed development will 

cause an unreasonable alteration of climate, the Department shall consider all 

relevant evidence to that effect. 

 

o 9. Buffer Strips 

 

A. Preamble. The Department recognizes the importance of natural buffer 

strips in protecting water quality and wildlife habitat. The Department also 

recognizes that buffer strips can serve as visual screens which can serve to lessen 

the visual impact of incompatible or undesirable land uses. The width and nature 

of buffer strips, if required, shall be determined by the Department on a case-by-

case basis. 

 

B. Scope of Review. In determining whether the developer has made 

adequate provision for buffer strips, when appropriate, the Department shall 

consider all relevant evidence to that effect, such as evidence that: 

 

(1) Water bodies within or adjacent to the development will be adequately 

protected from sedimentation and surface runoff by buffer strips. 

 

(2) Buffer strips will provide adequate space for movement of wildlife 

between important habitats. 

 

o 14. No Unreasonable Effect on Scenic Character 
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A. Preamble. The Department considers scenic character to be one of Maine's 

most important assets. The Department also feels that visual surroundings 

strongly influence people's behavior. 

 

B. Scope of Review. In determining whether the proposed development will 

have an unreasonable adverse effect on the scenic character of the surrounding 

area, the Department shall consider all relevant evidence to that effect, such as 

evidence that: 

 

(1) The design of the proposed development takes into account the scenic 

character of the surrounding area. 

 

(2) A development which is not in keeping with the surrounding scenic 

character will be located, designed and landscaped to minimize its visual impact 

to the fullest extent possible. 

 

(3) Structures will be designed and landscaped to minimize their visual impact 

on the surrounding area. 

 
o 15. Protection of Wildlife and Fisheries 

 

A. Preamble. The Department recognizes the need to protect wildlife and fisheries 

by maintaining suitable and sufficient habitat and the susceptibility of certain species to 

disruption and interference of lifecycles by construction activities. 

 

B. Scope of Review. In determining whether the developer has made adequate 

provision for the protection of wildlife and fisheries, the Department shall consider all 

relevant evidence to that effect, such as evidence that: 

 

(1) A buffer strip of sufficient area will be established to provide wildlife with travel 

lanes between areas of available habitat. 

 

(2) Proposed alterations and activities will not adversely affect wildlife and fisheries 

lifecycles. 

 

(3) There will be no unreasonable disturbance to: 

 

(a) High and moderate value deer wintering areas. 

 

(b) Habitat of any species declared threatened or endangered by the 

Commissioner, Maine Department of Inland Fisheries and Wildlife or the 

Director of the U.S. Fish and Wildlife Service. 

 

 

(d) Significant vernal pools; 

 

(e) High and moderate value waterfowl and wading bird habitat; and 
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• The Natural Resources Protection Act (NRPA), 38 M.R.S. §§ 480-A through 480-JJ 

o 38 M.R.S. § 480-D(1):  Existing uses.  The activity will not unreasonably 

interfere with existing scenic, aesthetic, recreational or navigational uses.   

o 38 M.R.S. § 480-D(3):  Harm to habitats; fisheries.  The activity will not 

unreasonably harm any significant wildlife habitat, freshwater wetland plant habitat, 

threatened or endangered plant habitat, aquatic or adjacent upland habitat, travel corridor, 

freshwater, estuarine or marine fisheries or other aquatic life. 

o 38 M.R.S. § 480-D(8):  Outstanding river segments.  If the proposed activity is 

a crossing of any outstanding river segment as identified in section 480-P, the applicant 

shall demonstrate that no reasonable alternative exists which would have less adverse 

effect upon the natural and recreational features of the river segment. 

 

o Department Rules Chapter 310, Wetlands and Waterbodies Protection 

 

o Chapter 310, § 4:  Wetlands of Special Significance. All coastal wetlands and great 

ponds are considered wetlands of special significance. In addition, certain freshwater 

wetlands are considered wetlands of special significance. 

 

o Chapter 310, § 5:  General Standards. The following standards apply to all projects 

as described in Section 2. 

A. Avoidance.   The activity will be considered to result in an unreasonable 

impact if the activity will cause a loss in wetland area, functions, or values, 

and there is a practicable alternative to the activity that would be less 

damaging to the environment.  The applicant shall provide an analysis of 

alternatives (see Section 9(A)) in order to demonstrate that a practicable 

alternative does not exist.  

 

B. Minimal Alteration. The amount of wetland to be altered must be kept to 

the minimum amount necessary. 

 

C. Compensation. Compensation is the off-setting of a lost wetland function 

with a function of equal or greater value. The goal of compensation is to 

achieve no net loss of wetland functions and values. Every case where 

compensation may be applied is unique due to differences in wetland type and 

geographic location. For this reason, the method, location and amount of 

compensation work necessary is variable. 

 

 In some instances, a specific impact may require compensation on-site or 

within very close proximity to the affected wetland. For example, altering a 

wetland that is providing stormwater retention which reduces the risk of 
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flooding downstream will likely require compensation work to ensure no net 

increase in flooding potential. In other cases, it may not be necessary to 

compensate on-site in order to off-set project impacts. Where wetland 

priorities have been established at a local, regional or state level, these 

priorities should be considered in devising a compensation plan in the area to 

allow the applicant to look beyond on-site and in-kind compensation 

possibilities. 

 

(1) When required. Compensation is required when the department 

determines that a wetland alteration will cause a wetland function or functions 

to be lost or degraded as identified by a functional assessment (see paragraph 

2 below) or by the department's evaluation of the project. If a functional 

assessment is not required under this rule, no compensation will be required 

unless the department identifies wetland functions that will be lost or 

degraded. 

 

(2) Functional assessment. Resource functions that will be lost or degraded 

are identified by the department based upon a functional assessment done by 

the applicant and by the department's evaluation of the project. The functional 

assessment must be conducted in accordance with Section 9(B)(3) for all 

activities except for those listed in Section 5(C)(6) below. 

 

(3) Location of compensation projects. The compensation must take place in a 

location: 

 

(a) On or close to a project site as necessary to off-set direct impacts to an 

aquatic ecosystem; 

 

(b) Otherwise, compensation may occur in an off-site location where it will 

satisfy wetland priority needs as established at the local, regional or state level 

to achieve an equal or higher net benefit for wetland systems, if approved by 

the department. 

 

(4) Types of compensation. Compensation may occur in the form of: 

 

(a) Restoration of previously degraded wetlands; 

 

(b) Enhancement of existing wetlands; 

 

(c) Preservation of existing wetlands or adjacent uplands where the site to be 

preserved provides significant wetland functions and might otherwise be 

degraded by unregulated activity; or 

 

(d) Creation of wetland from upland. 

 
More than one method of compensation may be allowed on a single project. Preference is 

generally given to restoration projects that will off-set lost functions within, or in close proximity 
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to, the affected wetland. However, other types of compensation may be allowed by the 

department if the result is an equal or higher overall net benefit for wetland systems. 

 

o Chapter 310, § 9(A):  Alternatives Analysis. A report that analyzes whether a less 

environmentally damaging practicable alternative to the proposed alteration, which 

meets the project purpose, exists. Determining whether a practicable alternative exists 

includes: 

(1) Utilizing, managing or expanding one or more other sites that would avoid 

the wetland impact; 

(2) Reducing the size, scope, configuration or density of the project as 

proposed, thereby avoiding or reducing the wetland impact; 

(3) Developing alternative project designs, such as cluster development, that 

avoid or lessen the wetland impact; and 

(4) Demonstrating the need, whether public or private, for the proposed 

alteration. 
 

  

(5) Compensation amounts. The amount of compensation required to replace lost functions 

depends on a number of factors including: the size of the alteration activity; the functions of 

the wetland to be altered; the type of compensation to be used; and the characteristics of the 

compensation site. Compensation shall be performed to meet the following ratios at a 

minimum, unless the department finds that a different ratio is appropriate to directly off-set 

wetland functions to achieve an equal or higher net benefit for wetlands: 

 

(a) 1:1 for restoration, enhancement or creation to compensate for impacts in wetlands not of 

special significance; 

 

(b) 2:1 for restoration, enhancement or creation to compensate for impacts in wetlands of 

special significance; 

 

(c) 8:1 for preservation, including adjacent upland areas, to compensate for impacts in all 

wetlands. 

 

o D. No Unreasonable Impact 

(1) Even if a project has no practicable alternative and the applicant has minimized the 

proposed alteration as much as possible, the application will be denied if the activity will have an 

unreasonable impact on the wetland. "Unreasonable impact" means that one or more of the 

standards of the Natural Resources Protection Act, 38 M.R.S. §480-D, will not be met. In making 

this determination, the department considers: 

 

(a) The area of wetland that will be affected by the alteration and the degree to which the 

wetland is altered, including wetland beyond the physical boundaries of the project; 

 

(b) The functions and values provided by the wetland; 

 

(c) Any proposed compensation and the level of uncertainty regarding it; and 

 

(d) Cumulative effects of frequent minor alterations on the wetland. 
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(2) Activities may not occur in, on or over any wetland of special significance containing 

threatened or endangered species unless the applicant demonstrates that: 

 
(a) The wetland alteration will not disturb the threatened or endangered species; and 

 

(b) The overall project will not affect the continued use or habitation of the site by the 

species. 

 

When considering whether a single activity is reasonable in relation to the direct and cumulative 

impacts on the resource, the department considers factors such as the degree of harm or benefit to 

the resource; the frequency of similar impacts; the duration of the activity and ability of the 

resource to recover; the proximity of the activity to protected or highly developed areas; 

traditional uses; the ability of the activity to perform as intended; public health or safety concerns 

addressed by the activity; and the type and degree of benefit from the activity (public, commercial 

or personal). 

 

o Department Rules Chapter 315, Assessing and Mitigating Impacts to Existing Scenic and 

Aesthetic Uses 

 

o Chapter 315, § 4:  Scope of Review. The potential impacts of a proposed activity will 

be determined by the Department considering the presence of a scenic resource listed 

in Section 10, the significance of the scenic resource, the existing character of the 

surrounding area, the expectations of the typical viewer, the extent and intransience of 

the activity, the project purpose, and the context of the proposed activity. 

Unreasonable adverse visual impacts are those that are expected to unreasonably 

interfere with the general public’s visual enjoyment and appreciation of a scenic 

resource, or those that otherwise unreasonably impair the character or quality of such 

a place. 

 

o Chapter 315, § 5(H):  Scenic Resource. Public natural resources or public lands 

visited by the general public , in part for the use, observation, enjoyment, and 

appreciation of natural or cultural visual qualities. The attributes, characteristics, and 

features of the landscape of a scenic resource provide varying responses from, and 

varying degrees of benefits to, humans. 

 

o Chapter 315, § 7:  Visual impact assessments. The Department may require a visual 

impact assessment if a proposed activity appears to be located within the viewshed of, 

and has the potential to have an unreasonable adverse impact on, a scenic resource 

listed in Section 10. An applicant’s visual impact assessment should visualize the 

proposed activity and evaluate potential adverse impacts of that activity on existing 

scenic and aesthetic uses of a protected natural resource within the viewshed of a 

scenic resource, and to determine effective mitigation strategies, if appropriate. If 

required, a visual impact assessment must be prepared by a design professional 

trained in visual assessment procedures, or as otherwise directed by the Department. 
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In all visual impact assessments, scenic resources within the viewshed of the 

proposed activity must be identified and the existing surrounding landscape must be 

described. The assessment must be completed following standard professional 

practices to illustrate the proposed change to the visual environment and the 

effectiveness of any proposed mitigation measures. The radius of the impact area to 

be analyzed must be based on the relative size and scope of the proposed activity 

given the specific location. Areas of the scenic resource from which the activity will 

be visible, including representative and worst-case viewpoints, must be identified. 

Line-of-sight profiles constitute the simplest acceptable method of illustrating the 

potential visual impact of the proposed activity from viewpoints within the context of 

its viewshed. A line-of-sight profile represents the path, real or imagined, that the eye 

follows from a specific point to another point when viewing the landscape. See 

Appendix A for guidance on line-of-sight profiles. For activities with more sensitive 

conditions, photosimulations and computer-generated graphics may be required. 

 

A visual impact assessment must also include narratives to describe the significance 

of any potential impacts, the level of use and viewer expectations, measures taken to 

avoid and minimize visual impacts, and steps that have been incorporated into the 

activity design that may mitigate any potential adverse visual impacts to scenic 

resources. 

 
o 8. Mitigation. In the case where the Department determines that the proposed activity will 

have an adverse visual impact on a scenic resource, applicants may be required to employ 

appropriate measures to mitigate the adverse impacts to the extent practicable. Mitigation should 

reduce or eliminate the visibility of the proposed activity or alter the effect of the activity on the 

scenic or aesthetic use in some way. The Department will determine when mitigation should be 

proposed and whether the applicant’s mitigation strategies are reasonable. The Department may 

require mitigation by requesting that the applicant submit a design that includes the required 

mitigation or by imposing permit conditions consistent with specified mitigation requirements. 

 

 In its determination whether adverse impacts to existing scenic and aesthetic uses are 

unreasonable, the Department will consider whether the applicant’s activity design is visually 

compatible with its surroundings, incorporating environmentally sensitive design principles and 

components according to the strategies described below. 

 

 A. Planning and siting. Properly siting an activity may be the most effective way to mitigate 

potential visual impacts. Applicants are encouraged, and may be required, to site a 

proposed activity in a location that limits its adverse visual impacts within the viewshed 

of a scenic resource. 

 

 B. Design. When circumstances do not allow siting to avoid visual impacts on a scenic 

resource, elements of particular concern should be designed in such a way that reduces or 

eliminates visual impacts to the area in which an activity is located, as viewed from a 

scenic resource. Applicants should consider a variety of design methods to mitigate 

potential impacts, including screening, buffers, earthen berms, camouflage, low profile, 

downsizing, non-standard materials, lighting, and other alternate technologies. 

 

o Scenic resources. The following public natural resources and public lands are usually visited 

by the general public, in part with the purpose of enjoying their visual quality. Under this rule, 
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the Department considers a scenic resource as the typical point from which an activity in, on, 

over, or adjacent to a protected natural resource is viewed. This list of scenic resources includes, 

but is not limited to, locations of national, State, or local scenic significance. A scenic resource 

visited by large numbers who come from across the country or state is generally considered to 

have national or statewide significance. A scenic resource visited primarily by people of local 

origin is generally of local significance. Unvisited places either have no designated significance 

or are “no trespass” places. Sources for information regarding specific scenic resources are 

found as part of the MDEP Visual Evaluation Field Survey Checklist (doc. #DEPLW0540) 

provided in the application. 

 

 A. National Natural Landmarks and other outstanding natural and cultural features 

(e.g., Orono Bog, Meddybemps Heath); 

 

 B. State or National Wildlife Refuges, Sanctuaries, or Preserves and State Game 

Refuges (e.g., Rachael Carson Salt Pond Preserve in Bristol, Petit Manan National Wildlife 

Refuge, the Wells National Estuarine Research Reserve); 

 

 C. A State or federally designated trail (e.g., the Appalachian Trail, East Coast 

Greenway); 

 

 D. A property on or eligible for inclusion in the National Register of Historic Places 

pursuant to the National Historic Preservation Act of 1966, as amended (e.g., the Rockland 

Breakwater Light, Fort Knox); 

 

 E. National or State Parks (e.g., Acadia National Park, Sebago Lakes State Park); 

 

 F. Public natural resources or public lands visited by the general public, in part for 

the use, observation, enjoyment and appreciation of natural or cultural visual qualities.(e.g., 

great ponds, the Atlantic Ocean). 
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