
Geographic Features Near the 
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GRANITE RELIABLE POWER WIND PARK 
COOS COUNTY, NEW HAMPSHIRE 

JULY 2008 
REVISED DECEMBER 2008 

LOCATION PLAN 
SCALE: 1" = 5,000' 

OWNER: 
GRANITE RELIABLE POWER, LLC 
8 RAILROAD AVENUE 
ESSEX, CT 06426 
(860) 581-5010 

CIVIL ENGINEER / SURVEYOR: 

• 
h~", 

34 SCHOOL STREET 
LITTLETON, NH 03561 
(603) 444-4111 

ELECTRICAL ENGINEER: 
CBX ENERGY ENGINEERING 
24 COMMON STREET 
WATERVILLE, ME 04901 
(207) 872-7239 

COORDINATING WETLAND SCIENTIST: 
LOBDELL & ASSOCIATES, INC. 
88 GALE CHANDLER ROAD 
LANDAFF, NH 03585 
(603) 838-6880 
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SCALE IN FEET 

GENERAL NOTES 

1. ALL WORK SHALL BE CONSTRUCTED IN ACCORDANCE WITH THESE PLANS AND ''TECHNICAL 
SPECIFICATIONS FOR GRANITE REUABLE POWER, LLC - GRANITE REUABLE POWER WIND PARK" 
DATED DECEMBER ;!O08." 

2. NO EXISTING MONUMENTS, BOUNDS, OR BENOiMARKS SHALL BE DISTIJRBED WITHOUT FIRST 
MAKING PROVISIONS FOR RELOCATION. 

3. ALL WORK SHALL BE PERFORMED WITHIN THE PROPERTY OF, AND EASEMENTS SECURED BY, THE 
OWNER. 

4. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE DATA COLLECTION AND PREPARATION OF 
RECORD DRAWINGS. 

5. THE CONTRACTOR IS SOLELY RESPONSIBLE FOR CONTROLUNG EROSION IN ALL AREAS 
DISTURBED BY HIS ACTIONS. COSTS FOR REQUIRED EROSION CONTROL, REGARDLESS OF 
WHETHER OR NOT SUCH MEASURES ARE SHOWN ON THE ENGINEERING DRAIN1NGS, SHALL BE 
BORNE BY HIM. 

6. UTIUTY LOCATIONS ARE BASED ON THE BEST AVAILABLE INFORMATION. THE CONTRACTOR IS 
RESPONSIBLE FOR LOCATION AND PROTECTION OF EXISTING UTILIT1ES AND SHALL REPAIR ANY 
DAMAGE AS QUICKlY AS POSSIBLE AT HIS OWN EXPENSE. All UTILmES ENCOUNTERED SHALL 
BE LOCATED BY DEPTH AND TIES AND SHOWN BY THE CONTRACTOR ON HIS "AS BUILT" 
DRAWINGS. HAND EXCAVATION SHALL BE DONE WHEREVER UNDERGROUND UTILlTIES ARE 
SHOWN OR ANTIOPATED. THE CONTRACTOR SHALL CONTACT DIG SAFE AND THE APPROPRIATE 
AUTHORITIES PRIOR TO ANY CONSTRUCTION IN ORDER TO VERIFY EXISTING CONDmONS AND 
UTIUTY LOCATIONS. 

7. DESIGN FOR ALL PORTIONS OF THE PROJECT WITH THE EXCEPTION OF A SEmON OF DIXVILLE 
ROAD AND DIXVILLE RIDGEUNE HAVE BEEN BASED ON SURVEY AND TORPOGRAPHIC 
INFORMATION PROVIDED BY MJ HARDEN OF MISSION, KANSAS. DESIGN OF DIXVILLE ROAD AND 
DIXVILLE RlDGEUNE IS BASED ON USGS CONTOURS. 

8. WETLANDS WERE DEllNEATED IN THE PROJECT AREA IN THE FAlL OF 2007 AND THE SPRING OF 
200B ACCORDlNG TO THE STANDARDS OF THE FEDERAL MANUAL FOR DEUNEATION OF 
JURISDICTIONAL WETLANDS (1987) AND NH WETLANDS BUREAU REGULATIONS, BY THE 
FOLLOWlNG NH CERTIFlED WETLAND SCIENTISTS: RAYMOND LOBDELL, CSS, CWS (DElINEAoTION 
COORDlNATOR), MTOiAEL CUOMO, CSS, CWS; GREG HOWARD, CSS, CWS; MARC JACOBS, CSS, 
CWS; THOMAS PERAGALLO, CS5, CWS; NANCY RENDAll, CSS, CNS; JOOATHAN SISSON, CSS, 
CWS; SEAN SWEENEY, CWS, PE,; JENNIFER WEST, ONS; BARRY KEITH, CNS; DAVID ALLAIN, CSS, 
CWS; PATRICK FAIRBAIRN, CWS; AND UZ GARLO, CWS. WETLADS WERE CLASSIFIED 
ACCORDING TO THE "CLASSIFICATION OF WETLANDS AND DEEPWATER HABITATS OF THE 
UNITED STATES" BY COWARDIN, ET Al. AND NH WETLANDS BUREAU REGULATIONS. SE 
WETLANDS APPLICATION NARRATIVE FOR FURTHER INFORMATION. WETLANDS FLAGS WERE 
RECENTLY SURVEYED BY HORIZONS ENGINEERlNG OF UTTLETON, NH AND BOUNDARIES PlACED 
ON THE PLAN. WETLAND BOONDARY SURVEY]NFORMATION ON PLAN SHEETS MAY REQUIRE 
REVISIONS, WHlCH WILL BE ACCOMPUSHED IN THE NEAR FUTURE. 

9. WETLAND FLAGS WERE FIELD LOCATED WITH TRIMBLE GPS RECEIVERS, INCLUDING MOOEL5 
GEOXH WITH EXTERNAL ZEPHYR ANTENNA, PROXRS SACK PAD< SYSTEMS AND PROXH. THESE 
RECEIVERS ARE CLASSIFIED 1'6 "MAPP1NG GRADE" SUB-METER SYSTEMS. ALL RAW GPS DATA 
WIQ DIFFEREI'fTIALL Y CORRECTED USING THE BEST AVAILAB~ CORS STATION, AND WORK 
SCHEDULES WERE ADJUSTED TO AVOlD HIGH PDOP VALUES AS MUCH AS POSSIBLE. PLEASE BE 
ADVISED THAT SUB-METER RESULTS ARE OBTAINABLE ONLY WITH THE BEST CONTROLLED 
CONDmONS, AND SOME LOCATIONS MAY BE SUBJECT TO ERRORS IN EXCESS OF ONE METER 
DUE TO ATMOSPHERIC CONDmONS, POOR SATEUTE GEm,tETRY, AND MULTI-PATH ERRORS, 

to.THE PLANS DEPICT PROPOSED CULVERTS, EXISTING CULVERTS TO REMAIN, AND EXISTING 
CULVERTS TO BE REPLACED. CULVERTS TO REMAIN ARE ASSUMED TO HAVE ADEQUATE COVER, 
LENGTH, AND HYDRAUUC CAPACITY BASED ON UMITED FIELD SURVEY AND INSPECTION. SOME 
CULVERTS IDENTIFIED TO REMAIN MAY HAVE TO BE REPLACED OR LENGTHENED DURlNG 
CONSTRUCTION AFTER FIB.D REVIEW BY THE ENGINEER. PROPOSED CULVERTS MAY REQUIRE 
MODIACATIONs TO LOCATION OR CONfIGURATION, AFTER AELD RE\IlfIN BY THE ENGINEER. 

11. ROADS HAVE SEEN DESIGNED USING ASSUMED DESIGN VEHla..E PARAMETERS. ADEQUACY OF 
VERTICAl... AND HORIZONTAl GOEMETRY SHALL SE VERIFIED PRIOR TO CONSTRUCTlON. DESIGN 
MODIFICATIONS MAY BE REQUIRED. 

12. ELEVATIONS SHOWN FOR TOWER BASES ARE APPROXIMATE, EXACT ELEVATIONS ARE TO BASED 
ON SITE SPECIFIC SOILS INFORMATION AND TOWER FOUNDATION DESIGN PREPARED BY A 
llCENSED GEOTECHNICAl ENGINEER. 

13. UNDERDRAIN MAY BE REQUIRED IN AU.. CUT SECTIONS FOR ROAD AND TOWER PAD 
CONSTRumON, LOCATIONS ARE TO BE DETERMINED BY FIELD ENGINEER I OWNER. 

14. CLEARING OF TREES WITHIN WETLANDS IS TO BE CON~UCTED DURING WINTER MONTHS, 
WHEN THE GROUND IS FROZEN. DISTURBANCE OF WETLANDS OUTSIDE OF THE PERMITTED 
IMPACT AREAS IS PROHIBITED. 

COLLECTION SYSTEM LEGEND 

EXISTING PROPOSED 

TRANSMISSlON CORRIDOR 

----""---- OVERHEAD ElECTRIC -----OHE----

UTILITY POLE 

GUY WIRE 

JUNCTION BOX 

T

O 

35 KV 500 KCMIL AL WI t NEUTRAL - SOO KCMIL--------
CONCENTRIC SHiELD UNDERGROUND CABLE 

35 I<V 1000 KCMIL AL WI * NEUTRAL - 1000 KCMIL --____ _ 

CONCENTRIC SHIELD UNDERGROUND CABLE 

35 KV 1)0 AWG AL WIt NEUTRAL -- 110 --------
CONCENTRIC SHIELD UNDERGROUND CABLE 

LEGEND 
EXISTING PROPOSED 

-----H<J'I ---- 2 FOOT CONTOURS ----1598 ----

·1600 ------ 10 FOOT CONTOURS ---- 1600 ____ _ 

ROAD CENTERUNE ----
EDGE OF GRAVEL· 

\..../VJJ~) TREEUNE . I.J....).JJJ.JJ . 

~. WETLAND 

PERENNIAl STREAM 

__ •.• --- ••. __ INTERMmENT STREAM 

DITCH WETLAND 

CULVERT 

SILT FENCE --- " --

PERVIOUS BERM ~B ---- ~ '" 
SLOPE DRAIN @ 
CHECK DAM { { { 

SEDIM ENT TRAP [[[] 

HAYBAl..E CHECK DAM QID .. §] 
GRAVEL ROAD 

-- :;-~."~b::~.·-'·-l 

_. __ :~ ___ ~_~_ .• _. ____ ._ '1 

UPGRADE TO OOSTING GRAVEL ROAD 

-- -- - - - - - - _. NRCSSOILS BOUNDARY 

834D NRCS SOILS DESCRIPTIONS 

-' '" ,~ ...J ~o ~ UJz 
3- w w 

~ z 0:;;: 
~ wo 

c..ilJ " "'z ~ _w 
:;;: ~ z'" UJ ~ 

-' 0 ~ ::i":J 
to "- w z "-<Xl 
<I: w ~. ...... ...J t!!", 
-' '" z _w 

..: ~ "'>-UJ -8 ...JO ~ ...J 
W 8 ...Jz 

UJ '" ~ u 
I- w w >-...... - 15 zz 

WETLAND IMPACTS 
;:2~ 
(,!:)'" 

GUARD RAIL 

STONE F.lLL 

RUBBER WATER DIVERTER 

STONE ARMORED SLOPE 

VEGETATED ARMORED SLOPE 
* ~ ~ M 

9 ~ w 00 ... 
0 z OJ ~ l' ~ 

2 
~ 

~ " ~ 
0 

~ u. 
~ 0 " c ~ 

N 
00 ~ t;:; 0 

" ~ 00 ~ w w ~ ~ ~ I 
~ " ~ 

~ z U\ 
c w 



SHEET 1 
SHEET 2 

SHEET 3 

SHEET 4 

SHEET 5 TO 27 
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SHEET INDEX 

COVER SHEET AND LOCATION MAP SHEET 117 TO 119 
OVERALL SITE PLAN, GENERAL NOTES & LEGEND SHEET 

OVERALL PLAN SHEET LAYOUT AND SHEET INDEX SHEET 120 TO 131 

SWITCHING STATION AND ACCESS ROAD GRADING, 
DRAINAGE AND EROSION CONTROL SITE PLAN SHEET 132 

(DUMMER POND ROAD) EXISTING ROADWAY 
IMPROVEMENTS SITE PLAN AND ROADWAY PROFILE SHEET 133 

SUBSTATION/STAGING AREA GRADING, DRAINAGE AND 
EROSION CONTROL SITE PLAN SHEET 134 TO 135 

(DUMMER POND ROAD) EXISTING ROADWAY 
IMPROVEMENTS SITE PLAN AND ROADWAY PROFILE SHEET 136 

(DIXVILLE CONNECTOR ROAD) PROPOSED ROAD GRADING, SHEET 137 

DRAINAGE AND EROSION CONTROL SITE PLAN SHEET 138 

(DIXVILLE ROAD) EXISTING ROADWAY IMPROVEMENTS 
SITE PLAN AND ROADWAY PROFILE SHEET 139 

(FISHBROOK SPUR ROAD) EXISTING ROADWAY 
IMPROVEMENTS SITE PLAN AND ROADWAY PROFILE SHEET 140 

(ROAD A & B) PROPOSED ROAD GRADING, DRAINAGE AND 
EROSION CONTROL SITE PLAN AND ROAD PROFILE SHEET 141 

(OWL HEAD SPUR) EXISTING ROADWAY IMPROVEMENTS 
SITE PLAN AND ROADWAY PROFILE SHEET 142 

(ROAD C & D) PROPOSED ROAD GRADING, DRAINAGE AND SHEET 143 
EROSION CONTROL SITE PLAN AND ROAD PROFILE 

(DIXVILLE ROAD) EXISTING ROADWAY IMPROVEMENTS 
SITE PLAN AND ROADWAY PROFILE 

(ROAD E) PROPOSED ROAD GRADING, DRAINAGE AND 
EROSION CONTROL SITE PLAN AND ROAD PROFILE 

PROPOSED DIXVILLE STAGING AREA GRADING, DRAINAGE 
AND EROSION CONTROL SITE PLAN 

PROPOSED KELSEY STAGING AREA GRADING, DRAINAGE 
AND EROSION CONTROL SITE PLAN 
PROPOSED FISH BROOK CROSS-COUNTRY COLLECTION 
SITE PLAN 

OVERALL PHASING PLAN 
SWITCHING STATION PLANTING AND RESTORATION SITE PLAN 

SUBSTATION/STAGING AREA PLANTING AND RESTORATION 
SITE PLAN 

PROPOSED DIXVILLE STAGING AREA PLANTING AND 
RESTORATION SITE PLAN 

PROPOSED KELSEY STAGING AREA PLANTING AND 
RESTORATION SITE PLAN 

CONCRETE BRIDGE AND BOX CULVERT DETAILS AND WEST 
BRANCH CLEAR STREAM CROSSING SITE PLAN 
MISCELLANEOUS NOTES AND DETAILS 

EROSION CONTROL NOTES, DETAILS AND CONSTRUCTION 
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EXISTING ROADWAY IMPROVEMENTS 
SITE PLAN AND ROADWAY PROFILE 
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1.O INTRODUCTION 
 1.1 The Applicant – Granite Reliable Power, LLC 

Granite Reliable Power, LLC (GRP) is a Delaware Limited Liability 
Company and is registered with the New Hampshire Secretary of State to 
do business in New Hampshire.  GRP is majority-owned by Noble 
Environmental Power, LLC (NEP) of Essex, Connecticut, and a leading 
wind power development company in the United States with over 1,000 
megawatts of wind generation that are in the later stages of development 
or construction, or are in operation.  

 
Noble Environmental Power has successfully developed, constructed and 
financed over 726 megawatts (MW) of wind power capacity across the 
United States.  The company is focused on developing projects that are 
attractive to various types of investors who will in turn provide funds in 
the form of project financing required to construct and operate these 
projects over their useful life. 

  
  GRP proposes to develop the Granite Reliable Power Windpark in central  
  Coos County in northern New Hampshire.  GRP proposes to install wind  
  turbines and/or electrical interconnection facilities at a preferred location  
  to be verified through the process of an alternatives analysis contained  
  within this report.  
 
 1.2 Historic and Global Overview 

 The state of New Hampshire’s reliance on fossil-fuel generated electric 
 power inevitably subjects the state (and the region) to a number of 
 possible scenarios for unanticipated hardships to businesses and citizens.  
 Fluctuation in supply and pricing of fossil fuels is a serious risk to 
 economic stability and presents problems for business planning.  
 Instability and risks going forward are likely to increase.  Environmental 
 issues related to the consumption of fossil fuels will become a more 
 significant factor in decision-making by senior policy makers.  
 
1.3 Existing Situation 

1.3.1 Regional Supply and Demand 
The 2002 New Hampshire Energy Plan produced by the Governor’s 
Office of Energy and Community Services stated that although New 
Hampshire generates more electricity annually than it uses, the vast 
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majority of fuels used to generate energy are imported.  At the time the 
Governor’s Energy Plan was written, a very limited amount of energy was 
generated from renewable sources.   
 
Policy papers at federal and state levels of government and findings such 
as this lead to the creation in New Hampshire of the Renewable Portfolio 
Standard law, RSA 362-F, passed by the New Hampshire legislature in 
2007.  
 
The 2002 Governor’s Energy Plan also forecasted that total New 
Hampshire energy demand is expected to grow at an average rate of 2.2% 
annually between 2000 and 2020.  Oil, the fuel with the highest demand, 
was projected to grow at 2.0% per year, while electricity and natural gas 
would grow at 3.1% and 3.2% respectively.  It is important to note that 
these projections show that the use of energy is forecast to grow at rates 
well above the growth of population (projected to be only 1%), meaning 
that there will be an increase in energy use per capita over this 20 year 
period.  It is also important to note that these statements were made before 
current findings regarding the damaging effects to the environment of 
continued use of fossil fuels and the recent global economic crises which 
are exacerbated by supply and demand for fossil fuels. 
  
1.3.2 State Mandated Supply of Alternative Energy Sources 
RSA 378:37 of the New Hampshire Public Utilities Commission states 
that it is the energy policy of the state “to meet the energy needs of the 
citizens and businesses of the state at the lowest reasonable cost while 
providing for the reliability and diversity of energy sources; the protection 
of the safety and health of the citizens, the physical environment of the 
state, and the future supplies of nonrenewable resources; and consideration 
of the financial stability of the state’s utilities.”   
 
1.3.3 The Proposal to Construct a Wind Energy Facility in New 
 Hampshire 
NEP has focused a large portion of its development efforts on the 
northeastern United States, specifically in states that have defined 
renewable energy goals.  The passing of the Renewable Portfolio Standard 
law in New Hampshire helped to make the state an attractive area to 
develop renewable energy projects.  This fact, coupled with several areas 
of exceptional wind resources, lead NEP to explore the potential for 
development of a viable wind energy facility in New Hampshire.   
 
The construction and operation of this project will help to meet the needs 
of the citizens and businesses of the state, as well as attain the goals stated 
in the State’s energy policy including generating 25% of electricity 
through renewable resources.   
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The additional power provided by this Project will be used to meet current 
and future electricity demands via non-polluting generation and (at 
99MW) will triple the amount of installed wind power capacity in New 
Hampshire. 
 
1.3.4 Justification for Project Size – 99MW 
GRP’s business model revolves around development of mid-sized wind 
energy facilities, typically around 100MW in size.  
Given the company’s financing structure smaller projects would generally 
not be viable development options.  Wind energy projects are subject to an 
economy of scale, in which certain fixed costs exist regardless of the 
number of turbines being constructed.  This is particularly evident in New 
Hampshire, where the strongest wind resources are located in remote areas 
on the tops of large mountains.   Certain fixed costs, such as the cost of 
development and permitting, building a substation, a switching station, 
and paying for access to transmission, will not change regardless of the 
size of the proposed project.  These costs, along with the purchase of 
turbines and construction payments, will be recovered primarily from the 
sale of electricity and renewable energy credits.  While the installation of 
fewer turbines may require slightly less infrastructure (such as roads and 
collection), the decrease in the overall cost of the project, while 
considering the aforementioned fixed costs, is relatively small.  
Meanwhile the loss of one turbine results in a significant decrease in the 
potential energy generation at the site and consequently would decrease 
the project’s ability to repay these fixed costs in a timely manner.  Given 
the current state of the financial markets, projects that cannot repay their 
debt obligations within a reasonable timeframe will not receive financing. 
NEP has performed detailed analyses of the GRP project and has 
determined that a project significantly smaller than 99MW would not be 
viable from a financing stand point.  
 
 

2.0 PROJECT PURPOSE AND NEEDS  
2.1 The Need for Alternative Energy Supply 

The purpose of the proposed project is to provide 99 MW of safe, 
renewable alternative energy in the State of New Hampshire.  The 
proposed 99 MW is estimated to supply 300,000 MWH per year which is 
enough to supply 40,000 households with clean, renewable energy. 
 
The need for clean, renewable energy is a clear and present requirement to 
respond to global warming issues and to reduce our country’s dependence 
on the limited supply and reliability of fossil fuels.  The New England 
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Electricity Scenario Analysis by ISO New England, Inc.1 released in 2007 
suggests that to meet the region’s CO2 emissions target under the Regional 
Greenhouse Gas Initiative will require the addition of substantial amounts 
of low or zero CO2 emitting resources to the region. 
 
In the past decade, New England has seen a substantial investment in new 
power production facilities made in response to market signals and 
regional energy related policies.  Newer power plants, which were planned 
and built when natural gas prices were forecast to remain relatively low, 
generate electricity using natural gas as the primary fuel. 
 
Even though newer plants are more efficient and have lower emissions 
than the older plants, natural gas prices have doubled since 2000 which 
has resulted in electric energy price spikes and concerns about the lack of 
fuel diversity and overall system reliability.    

 
New England has long been a region with some of the highest retail 
electricity costs in the nation.  Policy makers are searching for ways to 
lower, or at least stabilize, electricity bills.  At the same time policymakers 
and consumers alike want the power sector to make progress towards 
more environmentally sensitive projects.  To improve system reliability, 
system planners have identified the need to diversify the types of fuels 
used to generate electricity and decrease the region’s dependence on 
natural gas.2 
 
The implementation of energy sources such as wind power represents an 
opportunity to find the balance between economic and environmental 
goals while ensuring energy supply reliability. 

 
The State of New Hampshire has been proactively implementing 
legislation beginning around 2000 to mandate the production of electricity 
from sources that do not contribute to greenhouse gasses.  The additional 
power provided by this project will be used to meet current and future 
electricity demands via non-polluting generation.  Adding this cost 
efficient source of electricity to the region will help to maintain or lower 
prices for all customers, since wind power will help promote fuel diversity 
and a supply shift away from New England’s historical reliance on natural 
gas.  By adding this renewable source of electricity, this project will help 
New Hampshire utilities attain their requirements under the Renewable 
Portfolio Standard law, RSA 362-F. 

 
                                                 
1 New England Electricity Scenario Analysis: Exploring the economic, reliability, and environmental 
impacts of various resource outcomes for meeting the region’s future electricity needs, ISO New England 
Inc., August 2, 2007. 
2 2006 Regional System Plan, Holyoke , MA: ISO New England, October 26, 2006.  
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3.0 ALTERNATIVES ANALYSIS 
3.1 Scope of Study 

The general criteria used to screen potential windpark sites are the 
following: 

• Adequate wind resource (wind speed at least 7.5 m/s). 
• Proximity to an existing road network for access 
• Proximity to a transmission line with adequate capacity (at least 100MW) 

to carry power from a facility. 
• The land must be developable, i.e. unencumbered and available for lease 

or easement. 
• Minimal environmental constraints (and therefore potential impacts) 
• Local community support for the project. 

Other criteria are important for site selection, but as a starting point these 
criteria were used to identify potential sites throughout the region.   

 
In 2006 an extensive wind site prospecting and screening process for 
potential windpark sites was conducted by GRP and their planning team.  
The process began on a regional level using topographic maps, maps of 
existing electrical infrastructure, publicly available datasets depicting 
environmental attributes (e.g. wetlands, species of concern, cover type, 
land use etc.), and wind speed maps developed by AWS Truewind.  
Higher elevations typically exhibited average wind speeds that are most 
likely to achieve the minimum of 7.5 meters per second (16.8 miles per 
hour) needed for a commercially viable windpark. Once a group of 
locations were identified, a more detailed site specific screening was 
conducted to better assess wind characteristics, community support for a 
windpark, and potential ecological issues. 

 
As a result of the initial screening, GRP identified approximately twelve 
potential sites throughout New Hampshire for the development of a 
windpark. 

 
3.2 Criteria for Selection of Practicable Alternatives 

Under Section 404 of the Clean Water Act, the Administrator of the 
permit for an activity involving the dredge or fill of materials in waters of 
the United States is authorized to require applicants to evaluate practicable 
alternatives to the proposed discharge which would have less adverse 
impacts on aquatic ecosystems, so long as the alternative does not have 
other significant adverse environmental impacts. 
 
As defined in Section 404, an alternative is considered practicable if it is 
available and capable of being undertaken after taking into consideration 
cost, existing technology, and logistics in light of the overall project 
purpose.  
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If it is otherwise a practicable alternative, an area not presently owned by 
the applicant which could reasonably be obtained, utilized, expanded or 
managed in order to fulfill the basic purpose of the proposed activity may 
be considered. 
 
Rulings by the Council on Environmental Quality concerning the 
administration of the National Environmental Policy Act (NEPA) provide 
guidance to agencies regarding the selection of alternatives in permitting 
situations.  In a particular ruling it was determined that an agency’s 
responsibility to examine alternatives is bounded by some notion of 
feasibility.  NEPA does not require examination of purely conjectural 
possibilities whose implementation is deemed remote and speculative.  
The applicant’s purpose and need for the proposed activity should be 
incorporated into an agency’s decision of which alternatives to consider in 
the application.  
 
With these underlying regulations in mind, GRP established a set of 
criteria upon which to further evaluate the potential site locations that had 
been identified.  
 
A comprehensive ranking matrix has been established to tabulate a wide 
range of selection criteria for each of the regional sites that were 
considered alternatives under the general criteria described in section 3.1 
above.  See Table 1, ALTERNATIVES ANALYSIS (Appendix 3).  Each 
of the selection criteria and sources of supporting documentation are 
described below. 

 
3.2.1 Wind Resource 
The map titled Wind Resource in New Hampshire, compiled by AWS 
Truewind (Appendix 2), depicts the mean annual wind speed at 70 meters 
above ground level throughout the state.  It also shows conservation lands 
and approximate location of electric transmission lines required for 
commercial wind power generation.  This map served as the basis for the 
initial screening of potential sites. 
 
GRP has determined that the minimum average wind speed necessary to 
support commercial wind power development is 7.5 meters per second 
(16.8 miles per hour). 
 
3.2.2 Land Availability 
For a positive rating in this criterion the ownership structure of the land 
must be a favorable long term lease or easement without encumbrances.  
Generally, windparks are built for the local community and local owners 
to benefit from lease payments, complimenting the owner’s current 
activities such as timber harvesting or farming.  
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GRP considered a number of sites throughout the state but some were 
eliminated at the initial screening stage due to encumbrances on the use of 
land for a windpark.  Land that is in conservation status, whether private 
or public, was eliminated at the outset.   
 
3.2.3 Proximity to Transmission Line 
The GRP business model has identified that the windpark should be no 
more than 15 miles from a transmission line in order for the project to be 
financially viable.  Development and construction of long lengths of high 
voltage (115kV and higher) transmission lines can be cost prohibitive for a 
smaller project as it further increases the fixed costs required to support 
the project.  This does not necessarily mean that if all other factors were 
favorable, the need for construction of a long transmission line would 
eliminate an alternative, but it would require GRP to revise their business 
model. 
 
3.2.4 Transmission Line Capacity 
The windpark must be interconnected to a transmission line with a 
capacity of at least 115 kV in order to transmit the power that will be 
generated by the 99 MW project.  To be financially viable, the proposed 
windpark must connect to a transmission line that will not require 
significant upgrading or expansion, as the costs for these upgrades can be 
prohibitive. 
3.2.5 Parcel Size 
The smallest nameplate capacity for turbines considered for this project is 
the 1.5 MW turbines produced by General Electric.  Based on a minimum 
separation distance between towers of approximately 1,000 feet, and 
assuming a maximum of 67 towers needed to meet the stated output goal 
of 99MW using the smallest towers considered , the project requires 
approximately a minimum of 1,000 contiguous acres to be viable. 
 
3.2.6 Visual, Historic and Archeological Factors 
To undertake an assessment of the visual, historic and archeological 
aspects of the alternative sites would require field studies and a Phase 1A 
Site Assessment.  New Hampshire Division of Historic Resources does 
not provide public records of archaeologically significant sites.  It would 
not be practical to undertake a Phase 1A Assessment for each of the 
alternative sites, therefore, this criterion is limited to an assessment of 
potential visual impacts and other observations of the presence of and 
relationship to historically significant sites. 
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3.2.7 Other Environmental Factors 
3.2.7.1   Wetlands 
Each alternative site was investigated for the potential presence 
and extent of wetlands through a review of National Wetlands 
Inventory Maps (NWI), 1990-1992 produced by the US Fish & 
Wildlife Service.  In one case, the Pittsburg alternative, NWI maps 
were not available so the USGS map was reviewed.  At this level 
of analysis, with very little actual on-the-ground investigation, the 
wetlands mapping review provided indications of wetlands and 
terrain that would be conducive to wetlands, and the review was 
used to establish the relative ranking of each site to the others. 
 
3.2.7.2 Wildlife     
To determine the potential for wildlife impacts the map of Highest 
Ranked Wildlife Habitat by Ecological Region produced by NH 
Fish & Game, Wildlife Action Plan was reviewed.  As in the case 
of the wetlands review, this map provides indications of the 
likelihood of there being concerns to wildlife and wildlife impacts.  
The review at this level also allows a relative ranking of each of 
the sites. 
 
Additionally, each of the alternative sites was screened using the 
New Hampshire Natural Heritage Bureau’s (NHB) DataCheck 
Tool to determine a “yes/no” of potential impacts.  According to 
NHB, however, using the Wild Action Plan habitat maps is more 
accurate for initial screening as these maps depict the interaction of 
plant and animal communities.    
     
3.2.8 Public Support 
GRP and the planning team evaluated town and county zoning 
ordinances to determine if the development of a windpark would 
be in compliance with applicable regulations.  Additionally, 
members of the planning team arranged meetings with local or 
regional planning boards and select boards to ascertain the 
potential for either amending ordinances where the windpark 
would not be in compliance or to measure support to allow the 
project to be developed without significant public concerns. 
 

3.2.9 Access 
The logistics of transporting tower components and the turbine to a 
lay down area at a proposed site are of major concern.  There must 
be primary and secondary highways within reasonable proximity to 
the project site.   
The GRP business model does not include funding for upgrading 
highways.  Once the components arrive at the lay down area, the 
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logistics of transporting them to their installation site are evaluated 
in criterion 3.2.10 below. 
 
3.2.10 Construction Logistics  
The need to build new roads or upgrade existing roads to transport 
the components to their installation site is a significant aspect of 
the viability of a proposed alternative site.  Wherever possible, 
GRP would attempt to use an existing road network to minimize 
construction costs. The quantity of roads to build and the degree of 
construction difficulty has a significant impact on the costs of the 
project as well as the potential ecological impacts and permitting 
feasibility.  A preferred site would have a road network already 
developed and require minimal upgrading and new road 
construction. 
 
3.2.11 Expandability/Connectivity 
Some of the proposed alternative sites are of insufficient size to 
install enough turbines to meet the stated production goal of 
99MW.  In some cases, however, a smaller site may be 
interconnected to another potential site in order to achieve the 
necessary number of turbines.  In these instances, the proximity of 
the alternative sites to each other, and the feasibility and distance 
to electrically connect these sites was also used to determine the 
ranking of this criterion. 
 

3.2.12 Financial Viability 
The ranking of this criterion is derived through an intuitive and 
empirical judgment based on all of the previous criteria, including 
available wind resource, expected development costs, parcel size, 
proximity to and size of transmission line, local support, 
environmental impacts during and following construction, and the 
overall assessment of the site’s ability to satisfy the business 
model.   
 
The ranking is an empirical approach to determining which site is 
the best alternative in New Hampshire for the development of a 
commercial scale windpark.    

 
3.2.13 Other Factors 
Other factors include any particular aspects of an alternative site 
that does fall directly into one of the other criteria.  For example, 
the Ossipee site has six regional air fields within 13 miles; it is 
likely that the FAA has placed restrictions on the height of 
structures in this area.   
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Within these areas of low ceiling it is not possible to construct 
wind turbines of a size needed for a commercially viable windpark 
(typically, a minimum 80m tower height).  This represents a 
significant flaw (a 1 ranking) for this site.  
 
Another example is the Appalachian Trail running through the 
Success site.  Although this conservation land is only a portion of 
the site, it runs nearly through the middle of the site.  The location 
of the trail poses significant constraints to the design of a potential 
windpark.  Also, its cultural and aesthetic value would pose 
difficulties with permitting a project in this area.  This situation 
may not be as fatal as a restriction on structure height but it still 
represents the lowest ranking for a site. 
 
Other factors are described in greater detail in the next section of 
this analysis. 

 

3.3 Ranking of Alternatives – Ranking Matrix  
A ranking matrix has been created to assign relative values to each of the 
selection criteria noted above.  Each of the evaluation criteria is assigned a 
ranking value of one to five with one being unfavorable and five being favorable.  
If a fatal flaw is recognized at a site, a zero is assigned under the “Other Factors” 
criterion. 
 
The goal of this approach is to establish a short list of alternatives to be further 
evaluated for suitability.  Of the twelve alternative sites, four will be chosen for 
further evaluation based on the total score, the importance of “Other Factors”, and 
a subjective analysis of the rankings throughout each of the criteria. 
 
The ranking matrix spreadsheet, Table 1 (Appendix 3), is attached at the back of 
this report.  The highlighted cells show the alternative sites that will be the focus 
of further evaluation.     
 
3.4 Preliminary Evaluation of Alternative Sites 
Using the ranking matrix and a review of the selection criteria as they apply to 
each site, a number of the alternative sites were eliminated early in this process.  
The overall ranking of these sites provided the majority of the input for their 
elimination, yet the presence of significant negative “Other Factors” contributed 
to these decisions.  Sites that were eliminated are: 

• Site “C”, Ossipee: This site has a potential fatal flaw of being in proximity 
to six regional air fields.  

• Randolph: This site is not large enough to support a full 99MW build out 
and not close enough to other potential sites for there to be a viable 
interconnection.  Additionally, portions of this site are on public lands, i.e. 
US Forest Service land and Town of Randolph park land. 
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• Site “E”, Alton: The Alton site has strong but limited wind resources and 
it would be visible from the tourist and populated areas surrounding Lake 
Winnipesaukee, resulting in a low ranking for public support. 

• Stratford Bog: Although this site has excellent wind resources, a large 
portion of the land is owned by The Nature Conservancy.  GRP considers 
any land with portions that are in some form of public or private 
conservation to be significantly constrained.   

• Stark: This is a relatively small site compared to land use needs of the 
GRP project, but at 3,754 acres it could potentially be interconnected to 
the Stratford Bog site.  Given the low ranking of the Stratford Bog site, 
however, the Stark site was determined to be non-viable on its own.  Also, 
this site and the Ossipee site have the greatest percentage of land 
designated on the Wildlife Action Plan mapping as “Highest Rank Habitat 
by Condition in New Hampshire”. 

• Colebrook: This is a small site (677 acres) with strong public support and 
no significant Other Factors. However, the wind resource relative to other 
potential sites is less than satisfactory; average wind speed of less than 6.5 
m/s, it is over 20 miles from the nearest transmission line, and the 
National Wetlands Inventory maps show the likelihood of a substantial 
amount of wetland.  Overall, the financial viability of this site is very low.   

• Pittsburg: This site is small (roughly 1,300 acres), it is over 15 miles from 
the nearest transmission line, highway access is limited, it is not in close 
proximity to other potential sites, and the overall financial viability is low. 

• Stewartstown: This site has poor wind resources, it is a relatively small 
site (1,875 acres), and it is over 15 miles from the nearest transmission 
line.   

 
 The remaining alternative sites – West Ridge, Success, East Ridge, and  
 Tillotson/Balsam – have been subjected to further more detailed analysis.  

 
4.0 HIGHEST RANKED ALTERNATIVE SITES 

As mentioned above, eight of the twelve alternative sites were eliminated 
following the initial review.  To accomplish a higher level of review and analysis 
for each of the four short-listed sites, GRP took a closer look at wind resources 
and the characteristics of the land and the environment.   
 
The selection criteria that have been quantified at a higher level include wind 
resources, the site’s distance to the nearest transmission line with adequate 
capacity, parcel size, potential wetland and wildlife impacts, highway access to 
the site and the need for new road construction, and the overall financial viability 
of the alternative.   
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4.1 The Short List Selection Criteria 
 In order to evaluate the merits of each of the short listed alternatives 
 relative to each other a more detailed analysis of the sites has been 
 prepared.   
 

Using similar criteria as applied to the full alternatives analysis GRP and 
its planning team have expanded upon and quantified the characteristics of 
each site in a format that will allow a comparison of the attributes of each 
site to one another.  Evaluation criteria that are not suitable to be 
quantified (such as land availability and pubic support) are provided 
further explanation and qualified to the degree possible. 

 
 Each of the short list sites were studied in the field by GRP personnel and 
 discussions were held with officials from the surrounding communities 
 and other stakeholders.  With the exception of the West Ridge and East 
 Ridge, however, detailed field studies were not undertaken.  A thorough 
 map analysis combined with first hand investigations of each site provided 
 the appropriate information to complete Table 2 (Appendix 4) and 
 determine the preferred alternative site. 
 
 A brief explanation of the approach to the evaluation criteria as shown in 
 Table 2 is provided below.      
 

4.1.1 Wind Resource 
Meteorological towers were set up in 2007 on the West Ridge and East 
Ridge sites to collect wind data.  Wind data for the other two sites was 
compiled from study of the AWS Truewind wind resource mapping for 
the Sate of New Hampshire. 
 
4.1.2 Land Availability 
Input to this criterion did not change from the initial alternatives analysis. 
 
4.1.3 Distance to Transmission Line 
The distance is measured from the proposed location of the nearest turbine 
to the main transmission line, referred to as the interconnection point. 
 
4.1.4 Transmission Line Capacity 

  The ranking that was derived in the initial alternatives analysis is repeated  
  here.   
 

4.1.5 Parcel Size 
To calculate parcel size a circle was drawn around the site to reference the 
general area where the turbines, construction/maintenance roads, and 
electric conductor lines would be placed.  The circle is not intended to 
show exact locations of these components as this would require detailed 
site design.  
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Measuring the parcel size using this method provides a relative metric to 
be used to evaluate not only the parcel’s ability to provide adequate land 
to meet GRP’s goals, it also provides a metric to determine the potential 
for there to be impacts throughout the site.    
 
4.1.6 Visual, Historic and Archaeological Factors 
Input to this criterion did not change from the initial alternatives analysis.  
To obtain additional site specific information concerning cultural and 
historic resources would require a minimum of a Phase 1A level of 
investigation undertaken by an archaeologist.  At the point when this 
alternatives analysis was investigating the short list of sites, GRP did not 
feel that a Phase 1A investigation was needed for sites other than the East 
Ridge which was ultimately determined to be the preferred site.  
 
4.1.7 Other Environmental Factors 

4.1.7.1 Wetlands 
A detailed design of internal roads and other infrastructure to 
support each site was not undertaken at this level of analysis, 
therefore specific impacts to wetlands could not be identified.  In 
order to quantify the potential for wetland impacts, however, each 
site was evaluated using the US Fish & Wildlife Service, National 
Wetlands Inventory mapping to measure the total acres of wetlands 
that are within the circle of each site.  Additionally, the total length 
of streams shown on the National Wetlands Inventory Maps was 
measured.   
 
As another metric and to add another dimension to the analysis, the 
acreage of wetland within the circle is shown as a percentage of the 
total land area within the circle.  
 
4.1.7.2 Wildlife 
The initial study of potential impacts to wildlife was undertaken 
via input from the New Hampshire Natural Heritage Bureau 
DataCheck service as well as a review of the New Hampshire Fish 
& Game Wildlife Action Plan, Wildlife Habitat mapping.  To 
provide additional information for the short listed sites, the acreage 
of land above the 2,700 foot elevation within the circle was 
measured.  It is interesting to note that the sites with the highest 
average wind speed also have the highest percentage of terrain 
above 2,700 feet.  
 
The percentage of land within the circle that is above 2,700 feet is 
also shown in order to assist in quantifying the potential for 
wildlife impacts at sensitive elevations. 
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4.1.8 Public Support 
Input to this criterion did not change from the initial alternatives analysis. 
 
4.1.9 Access 
The distance from the closest secondary highway to the interconnection 
point was measured.  It is assumed that roads that are a lesser class than 
secondary highways are likely to require upgrading in order to handle the 
oversize loads that must be transported to the site.   
Upgrading of roads would likely result in further environmental disruption 
and would clearly require additional costs.  
 
4.1.10 Construction Impacts 
In order to assess the potential for impacts resulting from the construction 
of internal access roads for transporting towers, turbines, and construction 
equipment to the tower sites, GRP has performed a slope analysis for the 
lands within each of the sites.  The slope analysis was broken down by 
slopes from 0% to 25% and those above 25%.  The basis for this 
breakdown is that construction on or around slopes above 25% will have 
greater earth disturbance and environmental disruption than slopes below 
25%.  Although it is not practical to quantify the extent of wetland impacts 
or the number of stream crossing within each of the sites at this time, the 
relative presence of wetlands throughout the site (as identified in item 
4.1.7.1, above) also has a bearing on the estimate of potential construction 
impacts.  
 
It should be noted that GRP plans to utilize existing logging roads and 
service roads within the chosen site as much as possible to minimize the 
need for new road construction.  
  
4.1.11 Financial Viability 

  The ranking that was derived in the initial alternatives analysis is repeated  
  here.   
 

4.1.12 Overall Rank 
  The ranking that was derived in the initial alternatives analysis is repeated  
  here.   
  

4.2 Selection of the Preferred Site 
Table 2 shows a quantitative breakdown of the attributes of the four short 
list sites.  To the extent possible at this level of feasibility assessment, 
GRP has been thorough in estimating the dimensions or magnitude of the 
selection criteria.  At a minimum, these estimates provide a means to 
evaluate the relative value of each site, but they also provide insight to the 
decision making process and the opportunities and constraints regarding 
the development of a windpark at each site. 
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 The following sections encapsulate the information shown in Table 2 and 
 provide a brief description of findings and conclusions.  
 

4.2.1 Tillotson/Balsams Site 
The Tillotson/Balsams site has a number of positive attributes such as 
good wind resource (7.5 m/s and above), good land availability (over 
1,000 acres), and strong public support.  
 
Those attributes are outweighed, however, by a number of negative 
aspects such as the significant distance to the nearest transmission line 
(more than 18 miles), the potential visual and cultural issues related to 
proximity to the historic Balsams Hotel, the length of access to the site (at 
least 6 miles from the closest secondary highway to the proposed 
interconnection/lay down location), and the percentage of terrain within 
the parcel that has slopes exceeding 25%. These negative aspects indicate 
the potential for significant environmental impacts and a low financial 
viability for the project. As a result this site is removed from further 
consideration as the preferred site.   

 
 4.2.2 Success Site 

The Success site is large (over 20,000 acres), has good wind resources (at 
or above 7.5m/s), the location of the closest tower to the interconnection 
point is less than 10 miles, adjacent to highway access, and there is 
potentially good local support for a project.  However, there are several 
constraints that result in a relatively low ranking for this site.  The large 
size of the site is beneficial in that it provides substantial opportunities for 
tower placement, however, a substantial road network would need to be 
built in order for turbines to maximize the wind resource.  Also, there are 
several land use constraints which are detriments to this site: the 
Appalachian Trail traverses the site, a substantial portion of the site is in 
the State of Maine, and the current landowner intends to place additional 
acreage into conservation.  The constraints present at this site result in a 
low feasibility for GRP to acquire rights for land use, significant 
construction impacts, and low financial viability.  This site is eliminated 
from further consideration.     

 
4.2.3 West Ridge Site 
The West Ridge site has the least amount of wind resource of the four 
short list sites (as corroborated by the low percent of land within the circle 
that is above the 2,700 foot elevation).  The land is readily available for 
lease or acquisition, there is good public support, and the distance from the 
interconnection/lay down point is minimal.  A large portion of this site 
abuts the Nash Stream Forest resulting in a potential visual impact for 
visitors to the Forest.  The limited wind resource coupled with the 
proximity to Nash Stream Forest eliminates this site from further 
consideration. 
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4.2.4 East Ridge Site 
The East Ridge site received the highest score on the Table 1 Alternatives 
Analysis and the quantitative study in Table 2 confirms that there are no 
significant impediments to the development of a windpark on this site.   
This site has very good wind resources, the land is available for easement 
from willing private landowners, the distance from the nearest tower to the 
interconnection point is approximately 7 miles, the size of the parcel is 
well over the 1,000 acres required, there are no significant visual, 
historical, or archaeological factors, wetlands and terrain above 2,700 feet 
elevation are moderate, there is significant public support, access from a 
secondary highway to the interconnection/lay down point is less than one 
mile, and potential construction impacts are moderate.  As shown on Table 
2, there is a significant length of streams on the site, but this is largely due 
to the length of collector line that will run from the nearest tower location 
to the interconnection point along the Philips Brook corridor.  The 
financial viability of this site is high. 
 
The East Ridge site is the preferred and proposed site for the GRP 
Windpark.  More detail regarding the characteristics and benefits of this 
site are provided below.       

 
4.3 East Ridge - The Preferred Site 
Following the initial evaluation of twelve potential alternative sites and the short 
list of the four highest ranking alternatives, the East Ridge site is proposed to be 
built on private land in an upland region of Central Coos County.  The thirty-
three, 3 MW proposed wind turbines will be located on three tracts of commercial 
timber land; the Philips Brook, The Bayroot land, and a smaller portion of 
privately owned land on Dixville Peak. 
 
GRP and its planning team have undertaken intensive field studies utilizing the 
services of numerous meteorological, land use, and environmental specialists to 
determine the most efficient configuration for the placement of towers while 
avoiding or minimizing environmental impacts.   
 
The results of the planning and design efforts are summarized in the following 
sections and the final design is based on two years of discussion, review and 
analysis by the New Hampshire Department of Environmental Services, New 
Hampshire Natural Heritage Bureau, the Division of Historical Resources, the 
Department of Resources and Economic Development and the New Hampshire 
Fish and Game Department. 
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The Project includes the construction of approximately 12 miles of new access 
road and upgrading of about 19 miles of existing private logging roads.  A 34.5 
kV electrical collection line will gather the power from the wind turbines and 
deliver it to a substation to be approximately 1.5 miles south of the wind turbine 
strings.  A 115kV electrical interconnection line will be constructed to deliver the 
power from the substation to the interconnection switching station located 
adjacent to an existing 115 kV electric transmission line owned by Public Service 
of New Hampshire (PSNH).  This electrical line will span approximately 5.8 
miles along the existing Dummer Pond Road in the vicinity of the Philips Brook 
corridor.  A maintenance building and lay down yard will be constructed in the 
vicinity of the substation to accommodate construction and operation of the 
Project.    
 
The proposed windpark location is primarily a linear project with wind turbines to 
be installed along the north-south oriented ridges in the region.  The northern 
extent of the Project site is located in the upper reaches of Dixville Peak 
(elevation 3,482 feet).  Extending south from Dixville Peak, the wind turbines 
will be located on the named summits of Mount Kelsey (elevation 3,468 feet), 
Owlhead Mountain (elevation 2,867 feet), and an unnamed ridge commonly 
referred to as Fishbrook Ridge that terminates to the north of Dummer Pond at 
elevations of approximately 2,582 feet. In its longest dimension, the Project 
components will span approximately 14.5 miles from the northernmost wind 
turbine to the existing transmission line at the south end.  
 
The Project will be powered by 33 wind turbines with a name plate capacity of 
3.0 megawatts (MW) each, for a total installed capacity of 99 MW.  The wind 
turbines proposed to be used are the “V90” series manufactured by Vestas Wind 
Systems A/S.  When GRP first envisioned this windpark project 67, 1.5 MW 
turbines were planned for.  The good wind resources at the preferred site allow 
this to be reduced to 33, 3MW turbines, thus reducing the footprint required for 
tower locations and the environmental impacts associated with construction and 
maintenance of the windpark. 
 
GRP believes that this site, referred to as East Ridge, is the most viable alternative 
as it is the least environmentally disruptive proposed alternative and the best 
location for a commercially viable windpark.  On July 15th, 2009, GRP received a 
certificate of site and facility for the preferred project on the East Ridge site from 
the New Hampshire Site Evaluation Committee.  The committee found that the 
project does not have an unreasonable adverse impact on aesthetics, historic sites, 
air and water quality, the natural environment, public health and safety, and is 
consistent with the state’s energy plan.  
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1. Introduction 
 

The purpose of this report is to summarize the alternatives considered in developing the 
compensatory mitigation plan for the Granite Reliable Power, LLC wind park project 
which is proposed in the Towns of Dummer, Dixville, Ervings Location, Millsfield, and 
Odell.  
 
For the purposes of this report, the project area is defined as the linear area in and 
adjacent to the project as shown on the project plans and includes a 500 foot diameter 
circle around each wind turbine location and an area along the proposed roads with a 
width from 200 to over 400 feet.  The project site is the 80,000 acres of commercial 
forest land on which the project is located. 
 
 
2. Wetland Mapping and Classification  

 
Wetlands in the project area were delineated according to the standards of the 1987 
Federal Manual (COE, 1987) and the rules of the NH Wetlands Bureau. Wetlands were 
flagged in the field by NH certified wetland scientists in the months of April, May, and 
June of 2008. The wetland flags were surveyed onto the project plans by Horizon 
Engineering. Horizons Engineering assembled a team of wetland scientist to complete the 
mapping which included the following NH certified wetland scientists: Raymond 
Lobdell, CSS, CWS (Delineation Coordinator); Michael Cuomo, CSS, CWS; 
Greg Howard, CSS, CWS; Marc Jacobs, CSS, CWS; Thomas Peragallo, CSS, CWS 
Nancy Rendall, CSS, CWS; Jonathan Sisson, CSS, CWS; Sean Sweeney, CWS, PE 
Jennifer West, CWS; Barry Keith, CWS; David Allain, CSS, CWS; Patrick Fairbairn, 
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CWS; and Liz Garlo, CWS.  
 
Wetlands were classified by the same team of wetland scientists according to the US Fish 
and Wildlife Service (USFWS)) classification method as described in Cowardin. et al. 
(1979). Wetland classifications are shown on the project area plans. 
 
The wetlands in the project area are primarily forested with poorly drained glacial till and 
shallow to bedrock soils. Generally speaking, vegetation in both the wetlands and 
adjoining uplands is dominated by facultative and or facultative upland plants. As the 
elevation increases, so does the presence and dominance of hydrophytes found in the 
uplands. Therefore, soils rather than vegetation was frequently the most important factor 
in wetland determination. Soils, however, were often problematic due to cryic conditions 
above 2500 feet, dark parent materials, and spodic conditions.  
 
The dominant vegetative class is Palustrine forested wetland including evergreen 
forested, broad leave deciduous forested, and complexes of the two. Tree species often 
also dominate in the sapling and shrub layers in both forested and more recently cut over 
areas. Evergreen species include balsam fir, red spruce, and black spruce with an 
understory of evergreen saplings and shrubs and a ground cover which includes 
sphagnum, goldthread, and occasional concentrations of ferns and sedges,  Deciduous 
forested wetlands include yellow birch, red maple, and sugar maple with a shrub layer 
including hobblebush, striped maple, willow, raspberry, and an herb layer including 
sensitive fern, trout lily, jewel weed, false hellebore, and foam flower, Additional 
wetland classes include Palustrine scrub shrub wetlands of speckled alder and willow. 
Concentrations of carex, juncus and scripus species were often found in skidder trails; 
and alder, willow, and elderberry were found in mature ditches along the edge of log 
roads and skid trails.  
 
The project area is located in the headwaters of two major river systems-the Connecticut 
and the Androscoggin. The majority of the main road system and the access roads to the 
FishBrook and Kelsey/Owlhead turbine strings drain to the west and are part of the 
Phillips Brook subwatershed, which drains to the south to the Upper Ammonoosuc River 
and on to its connection with the Connecticut in Northumberland. The Dixville turbine 
string access road drains eastwards to West Branch Clear Stream and then on to the 
Androscoggin River in Errol. Finally, the first six miles of the main access road from 
Route 16 drains to the east to Dummer Pond Brook which flows southeast to the Pontook 
Reservoir, a part of the Androscoggin River.  
 
 
3. Wetland Functions and Values 

 
For the purposes of discussing wetland functions and values within the project area, the 
wetlands have been placed into three groupings based primarily on elevation, slope, and 
existing/ proposed land use. The groupings are as follows: 
 

Group 1 – Includes wetlands in lower reaches of the project from Route 16 along 
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the Dummer Pond Road corridor with northern hardwood and low-land spruce-fir 
forest with a corridor length over 14 miles. The road which divides the project 
area is a private well maintained logging road used for the transportation of wood 
products from the area. A high percentage of the wetlands are impacted by the 
road system, ditching, skid trails and decades of logging.  Wetland classes are 
dominated by Palustrine forested deciduous and deciduous/ evergreen mix with 
both seasonal and perennial streams crossing or paralleling the road system. 
Elevations range from 1200 feet at the junction of Route 16 and Dummer Pond 
Road to 2200 at the turn up to the Dixville Peak turbine string. 
 
Group 2 – Includes wetlands along the three access road corridors for each of the 
turbine strings-Fishbrook, Kelsey/Owlhead, and Dixville Peaks- and the 
transmission line. These corridors are also located in northern hardwood and low-
land spruce-fir forests and have less developed existing roads which include 
secondary logging roads that are not currently in use and have had many of the 
culverts removed and may or may not be used for recreational trails for 
snowmobiles or ATVs.  They are relatively steep with elevations ranging from 
1700 to about 2400 feet. Wetlands in this group are Palustrine forested deciduous, 
Palustrine forested evergreen and a combination of deciduous/evergreen, 
generally with poorly drain mineral soils. Most streams present are seasonal, fast 
flowing mountain streams. 
 
Group 3 – Includes wetlands along the three strings of the turbines Fishbrook, 
Kelsey/Owlhead, and Dixville Peaks and are generally located in a high-elevation 
spruce-fir forest system. Wetlands are predominately Palustrine forested 
evergreen. 
 

A qualitative function and values assessment of wetlands in the project area has been 
completed by Lobdell Associates. The evaluation was completed using a method 
developed by the COE detailed in a report entitled "The Highway Methodology 
Workbook Supplement" (COE, 1999). Although the system was developed primarily for 
projects where the characterization of wetlands was necessary for permit requirements for 
Section 404 of the Clean Water Act, the system is suitable for a variety of evaluation 
applications. The system evaluates thirteen functions and values. Each of the wetland 
groupings in the project area was evaluated and the results are shown in Table 1 and 
discussed below. Evaluations were based on professional judgment, using information 
collected in the field and from existing maps and reports. 
 
 
1. Groundwater Recharge Discharge: This function considers the potential for a 
wetland to serve as a groundwater recharge and/or discharge area. Considerations for this 
function included the presence of glacial outwash soils or potential aquifers. All three 
wetland groups are dominated by glacial till and have no identified aquifers ( USGS 
(Plates #4 and 7. WRIR 96-4318) nor are there any public or private wells in the 
immediate area. 
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2. Floodflow Alteration: This function considers the effectiveness of the wetland in 
reducing flood damage by water retention for prolonged periods to reduce flood peaks. 
None of the 3 wetlands groups have significant floodflow value characteristic and they 
protect no land uses directly downstream from damage.  
 
3. Fish and Shellfish Habitat: This function considers the effectiveness of seasonal or 
permanent watercourses associated with the wetland in question for fish and shellfish 
habitat. Group 1 wetlands include Phillips Brook and tributaries including No. 3 Brook, 
Walkinson Brook, Wells Brook, and Kelley Brook, which may support populations of 
brook trout.  Group 2 wetlands include the West Branch Clear Stream in the 
Androscoggin River watershed which also may support populations of brook trout.  
While trout are not stocked on site, the streams are stocked with trout further down the 
watershed. 
 
4. Sediment/Toxicant/Pathogen Retention: This function reduces or prevents 
degradation of water quality. It relates to the potential effectiveness of the wetland as a 
trap for sediments, toxicants or pathogens in runoff water from surrounding uplands of 
upstream eroding areas. None of the wetland groups have significant characteristics that 
support this function due to steepness, high associated water course velocities, road side 
ditches. There are no wells or water supplies immediately downstream. However, Groups 
1 and 2, and to a lesser degree 3, are potential sources of sediment from commercial 
logging activities in and around them.  

Table 1 
Wetland Functions and Values 

 
        

Function  Group 1  Group 2 Group 3 
Groundwater 
Recharge 

7 5,7 6 

Floodflow 3,13 2,3, 2,3, 

Fish/Shellfish 1,4,7,814,17 1,4,7.8,14,17 1 
Sediment/Toxicant 1,10 1,10 1,10 

Nutrient Removal - - - 
Production Export 1,4 1,4 1 
Sediment/Shoreline 1,2,3,8 1,2,3,8 2,8 
Wildlife Habitat 2,4,5,7,8,17 2,4,5,7,8,17 2,4,5,7,8,17 

Recreation 2,3,4,5 2,3,4,5 2,3,4,5 
Educational/Scientific - - - 
Unique/Heritage 19 19 19 
Visual/Aesthetic 4 4  
Endangered 1 1 1 

 See Attachment B for explanation of reference numbers for rationales for each 
  -function/value determined not present 

Bold primary functions 
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5. Nutrient Removal/Retention Transformation: This function considers the 
effectiveness of the wetland as a trap for nutrients in runoff water from surrounding 
uplands or contiguous wetlands and the ability of the wetland to process these nutrients 
into other forms. This function is limited in all three wetland groups due to wetland 
characteristics including a lack of nutrient attenuation, steepness and high velocities in 
associated streams. No significant nutrient sources exist above the wetlands. 
 
6. Production Export: This function evaluates the effectiveness of the wetland to 
produce food or usable products for man or other living organisms. Wildlife use the 
wetlands as a source of food and were observed in the wetlands including deer, moose, 
bear, beaver, woodcock and a variety of other birds. Food sources are particularly high in 
the re-growth present in forested wetlands that have been logged. 
 
7. Sediment/Shoreline Stabilization: This function considers the effectiveness of a 
wetland to stabilize stream banks and shorelines against erosion. The wetlands and 
associated streams are sloping, have high velocities and evidence of sediment in wetlands 
and stream bank erosion present, particularity in Groups 1 and 2 due to commercial 
forestry upstream. 
 
 8. Wildlife Habitat: This function considers the effectiveness of the wetland to provide  
habitat for various types and populations of animals typically associated with wetlands 
and the wetland edge. All wetlands on the site have this as an important value for a wide 
variety of reasons including location in a large undeveloped forest, high water quality, 
cover, food, etc. Group 3 wetlands have the least vegetative interspersion, open water or 
variety of food sources. Additional information on wetland wildlife functions is available 
elsewhere in the project’s application. 
 
9. Recreation: This function considers the wetland and associated watercourses to 
provide either consumptive or non-consumptive recreational opportunities. While the 
lack of either large open water or wide streams limits traditional wetland recreational 
opportunities, the recreational value of wetlands is high due to their location in a large 
undeveloped forest that is currently available for recreation including hunting, fishing, 
hiking, etc.  
 
10. Educational/Scientific Value: This value considers the suitability of the wetland as a 
site for an outdoor classroom or as a location for scientific study or research. While the 
extensive logging road system makes otherwise remote educational or research sites 
accessible, the educational value of all wetlands is low due to remoteness from schools, 
research, and educational facilities that would most likely have more diverse wetlands at 
closer locations. Group 3 wetlands being more remote than Group 1 do offer high 
elevation and cryic soil research opportunities.  
 
11. Uniqueness/Heritage: This value considers the effectiveness of the wetland or its 
associated water bodies to provide certain special values including archaeological sites, 
critical habitat, ecological system health, etc.  None of these wetlands provides this 
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function. However, there are opportunities for wildlife viewing along the main logging 
road in Group. 
 
12. Visual Quality/Aesthetics: This value considers the visual and aesthetic quality or 
usefulness of the wetland. The wetlands are forested and cannot easily be viewed. 
Additionally, commercial forest activities, including logging, yarding and the 
transportation of wood products is on-going therefore reducing this value. However, the 
hardwood forest in Groups 1 and 2 do turn vibrant colors in the fall. 
 
13. Endangered Species Habitat: This value considers the suitability of the wetland to 
support threatened or endangered species.  The NH Natural Heritage Inventory was 
contacted and their report is enclosed with the wetlands application. Several state 
threatened or endangered species in the vicinity of all three wetland groups include the 
Osprey, American Marten, Common Loon, Northern Harrier, Pied-billed Grebe, 
Farwell’s Water Milfoil, Lily leaved Twayblade, and Wapato.  

 
 

4. Wetland Impacts 
 
The total wetland impacts for this project are 13.5 acres with 537 wetland impact sites 
ranging in size from less than 4 to 16,925 square feet in size. Wetland impact sites 
include ditches, seasonal stream crossings, perennial stream crossings (15), forested 
wetlands, scrub shrub wetlands, and emergent wetlands. Many of the impacts are small 
with over 50% less than 500 square feet and many of these in wetlands previously 
impacted by logging. These include ditches and shrub or emergent wetlands formed in 
previously disturbed areas. Approximately 50% of the impact sites are streams or existing 
ditches while the remainder are Palustrine forested wetlands. 
 
Wetland Impacts also included vernal pools. A total of 1 natural vernal pool and 7 man-
made, mature vernal pools are directly impacted by the project due to road construction 
or re-construction. They range in size from 65 to 1549 square feet with all located along 
access roads. Four are located at higher elevations. Total extent of vernal pool impact is 
3,454 square feet. 
 
The revised Table of Impacts and plans in the wetlands application package, prepared by 
Horizons Engineering, detail the wetland impact sites. 
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5. Compensatory Mitigation Opportunities 
 
 
Various options were assessed to mitigate the 13.5 acres of unavoidable wetland impacts 
including the in lieu of mitigation fee, restoration, creation, upland buffer preservation, or 
a combination of options. 
 
 

• In Lieu of Mitigation Fee 
 
This mitigation option is not available in NH for this project since the wetland impacts 
area is greater than one acre. 
 
 

• Restoration/Creation Alternative Analysis- logging yards and logging impact 
areas. 

 
Opportunities for restoration within the project area relate almost exclusively to impacts 
from commercial logging operations. These include truck roads, skidder trails, and log 
yards. As part of the mitigation alternatives analysis, a preliminary study of logging 
impact areas was undertaken. While there are logging impacts throughout the 80,000 
acres, the study focused on inventorying logging impacts within the area, specifically 
Dummer Pond Road. This is the main log truck road into the site and within the wetland 
delineation corridor of the project.  
 
The study included inventorying all logging impact areas along either side of the road 
from its junction with Route 16 to where the project access road turns off Dummer Pond 
Road, a distance of over 13 miles. The preliminary inventory was conducted in June of 
2008 and the results are shown in Table 2. A total of 23 potential restoration sites were 
found which vary in size from about ¼ to 1 acre in size and include 17 yards, 4 skidder 
trails with associated wood slash/debris, and linear piles of stumps/soil from road 
building operations.  Material in the yards includes bark, chips, limbs and other wood 
debris and soil material incorporated during log yard operations. The depth of material 
varies from one to several feet. Yards are located on one or both sides of the road and 
vary in size, both in length and width. Skidder trails inventoried are those that were 
associated with the yards and exhibited the logging BMP of filling wet ruts with logging 
slash to minimize erosion and sedimentation. 
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Table 2 
GRP Preliminary Logging Restoration Site Inventory-6/18/08 

 

Site Dummer 
Pond 
Road 
Mile 

Side of 
Dummer 
Road 

Type Approx. 
Size  (ft.) 

Approx. 
Extent 
(acres) 

Comment 

1 1 East Debris Piles 30’x 900’ .62 Old piles of soil, stumps from road 
  

2 1 East Yard#1 75’x 350’ .60 Log yard abutting road 

3 1 East Debris Piles 30’ x 
 

.69 Old piles of soil, stumps from when road was 
  

4 1 East Debris Piles 30’ x 
 

1.38 Old piles of soil, stumps from when road was 
  

5 2 East Yard #2 100’ x 
 

.23  

6 3 East Yard #3 100’ x 
 

.69 Near alternate switch yard site 

7 3 West Yard #4 50’ x 150’ .2  

8 4 West &East Yard 5 50’ x 200’ .23  

9 5 West Yard #6 50’ x 200’ .23  

10 5 West & East Yard #7 50’ x 250’ .29  

11 7 West & East Yard #8 75’ x 300 .52 Mostly on east 

12 7 East Yard #9 100’ x 
 

.23  

13 10 West & East Yard #10 75’ x 175’ .30 One of larger yards 

14 11 West Yard #11 100’ x 
 

.23  

15 11 East Skidder 
 

20’ x 600’ .28 Thick layer of slash laid in wetland-recent 

16 11 East Skidder 
 

20’ x 100’ .05 Thick layer of slash laid in wetland-recent 

17  11 East Yard #12 100’ x 
 

.34  

18 11 West Yard #13 100’ x 
 

.57  
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19 11 East Skidder 
 

20’ x 300’ .18  

20 12 East Yard #14 150’ x 
 

.52  

21 12 West Yard #15 100’ x 
 

.46  

22 12 West & East Yard#16/Sk
  

100’ x 
 

.58 Yard both sides of road with skidder trail with 
 

23 13 West & East Yard #17 50’ x 250’ .29 West side wetland, east upland 
 
 
Restoration of the yards would include both wetland and upland components and consist 
of removal of log debris, shaping to blend in with surrounding landscape, seeding down 
with a forest wetland seed mix, and planting with native trees and shrubs. Creation of 
wetlands in these areas would be preferred over using other, more natural upland areas 
because the disturbance renders the upland value of these areas extremely low. 
  
The preliminary inventory shows that while restoration and creation opportunities exist 
that exceed the required compensatory mitigation requirements, this is not the preferred 
mitigation alternative for several reasons. First the surrounding land will remain in 
commercial forest operation. These yards and other impacts were generally located by 
foresters in areas that best met the logistical needs of a particular logging operation. Since 
all of these areas will continue to be logged, logging yards will always be needed, so it 
makes little sense to eliminate the existing yards only to impact similar areas again at a 
later date. Secondly, the restoration sites are all relatively small and spread out which 
limits their value and each would require an easement to protect the area in perpetuity 
Monitoring them long-term would be problematic and expensive as well. 
 
During the wetland delineation site tour in July, 2008, which included Rich Roach and 
Paul Minkum of the US Army Corps of Engineers, and Craig Rennie of the NH Wetlands 
Bureau,  several of the restoration sites inventoried were visited. It was the consensus of 
the group that restoration of these sites may not be the best mitigation opportunity for this 
project.  
 
 

• Wetland Creation 
 
Wetlands could be created in a number of areas and opportunities exist for creating 
wetland either isolated or adjacent to existing wetlands. However, wetland creation was 
rejected due to the presence of substantial wetland resources already in the vicinity; the 
need to protect a small, isolated area in a commercial forest setting, and the relative 
difficulty and time required (40 years) to  create a forested wetland on sloping basal 
glacial till locations. 
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• Upland Buffer Protection 
 

 
Many opportunities exist on the over 80,000 acre site to mitigate lost functions and 
values through the preservation of important wetlands and buffers. Lobdell Associates 
evaluated the project site using existing information including USDA-NRCS soils maps, 
NWI maps, aquifer and floodplain maps, and the NH Fish & Game Action Plan. Four 
sites were further evaluated and one site selected which was detailed in the mitigation 
assessment plan submitted with the application. Figure 1 shows the four sites evaluated 
and they are described as follows.  
 
Site #1 
This site is located in the southeastern corner of the tract and would buffer Dummer Pond 
Brook wetland complex on both sides at its inlet to the Pontook Reservoir on the 
Androscoggin River. It would abut protected lands associated with the reservoir. 
Elevations range from about 1240 feet to 1440 with moderate slopes. The site is mostly 
glacial till hydric soils with several wetland communities present. The lower portion has 
been identified as a potential aquifer. The area has high ranking state and regional 
wildlife habitat. 
 
 
Site #2 
This site is located in the mid-portion of the tract and would buffer a lower portion of 
Philips Brook which flows through a large wetland complex located about 6 miles from 
the Brook’s junction with the Upper Ammonoosuc River. Elevations on the site range 
from 1460 to 2180 feet with slopes ranging from flat within the large wetland complex to 
steep to the northwest. The site is surrounded by commercial forest land. Soils on the site 
are compact glacial tills with about ¼ of the site hydric soils which are located primarily 
in the one wetland complex along Phillips Brook. The lower portion has been identified 
as a potential aquifer The area has high ranking state and regional wildlife habitat. 
 
Site #3 
This site is located upstream of Site #2 and buffers Phillips Brook and a small wetland 
complex. It is located approximately 11 miles from the Brook’s junction with the Upper 
Ammonoosuc River. Elevations on the site range from about 2,000 to 2,380 feet with 
slopes ranging from moderate on the east to very steep to the west. The site surrounded 
by commercial forest land. Soils on the site are a complex of shallow to bedrock and deep 
basal till soils with about ½ of the site hydric soils and forested wetlands. The area has 
high ranking state and regional wildlife habitat. 
 
 
Site #4 
This site is located at the northwestern portion of the tract and is located in the 
headwaters of Philips Brook and buffers Phillips Brook on its west side and two named 
headwater tributaries. The site is located in Ervings Location and Columbia and is 
approximately 15 miles upstream of the junction of Phillips Brook and the Upper 
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Ammonoosuc River. Elevations on the site range from 2,100 to 2,950 feet with slopes 
ranging from gently sloping in the headwater wetlands to very steep. The site abuts the 
Nash Stream State Forest to the west. Soils on the site include cryic temperature regime 
soils at the upper elevations, shallow to bedrock soils, very poorly drained organic soils 
(with evidence of beaver ponds) and deep basal glacial till areas. The area has high 
ranking state and regional wildlife habitat. 
 
 
Upland Buffer High Elevation Habitat Area 
 
As part of the overall, environmental assessment of the project, the impact of the project 
on high elevation habitat and potential impacts to State and Federal threatened high 
elevation species (eg. American marten, Bicknells Thrush, and American three-toed 
woodpecker has been assessed for GRP by Stantec.  GRP originally proposed 
approximately 350 acres of high elevation mitigation conservation area consisting of 
areas around towers on Owlhead and Mt. Kelsey ridge and 200 foot buffers along the 
access road to the ridgeline. 
 
 After discussions with NH Fish & Game, a revised high elevation mitigation plan was 
proposed which includes protection of 1600 acres of high elevation spruce-fir forest 
which is estimated to have over 100 acres of forested wetland. 
 
Wetland Creation-Vernal Pools 
 
Since vernal pools are impacted by the project, it is proposed vernal pools be created as 
the only way to mitigate those losses. Seven man-made (skidder ruts and log road 
excavations) and one natural vernal pools will be impacted. Four of these are located at 
higher elevations.  
 
While potential vernal pool creation areas would appear to be plentiful, based on the 
presence of man-made vernal pools throughout the site, vernal pool creation sites should 
be located where they will not be impacted by future commercial logging operations. 
Therefore, they should be located in areas that will be protected and not subject to future 
logging. 
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Figure 1 
Potential Mitigation Area Locations 
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6. Proposed Compensatory Mitigation Plan 
 
Based on the above assessment the following mitigation plan is proposed. It includes a 
combination of alternatives with upper buffer protection as the main mitigation option but 
also including restoration and creation components. The plan far exceeds any minimum 
required or recommended compensatory ratios.  

 
Upland Buffer Preservation 
 
Two preservation areas are proposed totaling over 2,200 acres 
 

• The proposed Phillips Brook Mitigation Area consists of approximately 620 acres 
located within the Town of Columbia and unincorporated Ervings Location.  The 
area buffers Phillips Brook on the east and the Nash Stream State Forest on the 
west and south borders.  Seventy five percent of the site is in the headwaters of 
Philips Brook watershed, identified by the Northern Forest Alliance as one of its 
priority areas for conservation (FY07 Strategic Conservation Opportunities 
Report) and the remaining 25% is in the headwaters of Simms Brook which is 
part of the Nash Stream watershed.  Much of the area is considered high value 
wildlife habitat based on the NH Fish & Game’s Wildlife Action Plan. See Figure 
2. 
 

 
• The proposed High Elevation Habitat Preservation Area consisting of 1,600 acres 

of high elevation spruce-fir forest on Kelsey Peak that would be preserved in 
perpetuity with no cutting allowed.  The boundaries of the mitigation area have 
been prepared in consultation with New Hampshire Fish and Game and relate to 
high elevation mitigation for Spruce/Fir forest and wildlife species of concern- 
Bicknell’s Thrush, American Pine Marten, and Three-toed Woodpecker.  See 
Figure 3. The area contains an estimated 100 acres or more of forested wetland. 
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Figure 2 
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Figure 3 
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Vernal Pool Creation 
 
Vernal pool impacts will be mitigated by creation of vernal pools in the proposed 620 
acre Philips Brook compensatory wetland mitigation easement area and the recently 
proposed 1600 acre high elevation mitigation area. In the wetland mitigation area vernal 
pools will be created in the southeastern section near the junction of Annis and Hedgehog 
Brook at an elevation of approximately 2100 feet in areas of predominantly speckled 
alder and spruce-fir cover. Due to winter conditions, locations within the recently 
proposed high elevation mitigation area have not been identified. Specific sites will be 
located by Lobdell Associates in the spring of 2009 in order to verify that correct soil, 
topographic, and hydrologic conditions are present. Eight vernal pools are proposed for 
creation with the total extent of pools created about 3600 square feet in area.  
 
Proposed vernal pool creation areas in the wetland mitigation area were observed by Lori 
Sommer, NHDES, and Rich Roach, USACE, during a site visit on October 21, 2008. 
Exact locations, numbers, shapes, and depths of vernal pools will be determined in the 
spring of 2009 in order to verify necessary site conditions and increase the probability of 
success. However, the created vernal pools will be located adjacent to existing wetlands 
whenever possible and have a variety of natural shapes from 10-30 feet in width and 20-
40 feet in length.  
 
Construction of the vernal pools will be done with a minimum of impact to surrounding 
trees, wetlands, or uplands.  The pools will be constructed by excavating to form natural 
looking depressions 1-2 feet deep with side slopes a maximum of 3:1.  Salvaged topsoil 
and leaf litter will be used to naturalize the pool bottom. Bordering trees will be 
maintained to offer shade and limbs, branches, leaves, etc will be installed in the bottom 
of the pools to offer breeding sites. 
 
In planning sites for created vernal pools for this project two practical factors will be 
considered important relative to location. First, locations need to be protected from future 
impacts. Thus all are proposed in areas that will be protected by conservation easements. 
Secondly, the sites are to be located in areas that are relatively near old, existing logging 
roads and skidder trails so that the sites can be accessed with a minimum of damage to 
surrounding land areas.  
After construction, exact vernal pools locations will be included in the mitigation area 
stewardship plan in order to minimize the risk of any future unnecessary impacts. 
Additionally, the vernal pools will be monitored for 3 years and remedial actions taken as 
necessary. 
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Restoration 
 
As part of the upgrading of the 20 miles of existing logging roads, 17 perennial stream 
and 100 seasonal stream crossings will be upgraded. Of these 24 will result in the 
restoration of stream channels and banks by the removal of culverts and replacing them 
with either buried box culverts or bridges, as shown in Table 3 below. In each case, the 
stream channel will be restored to reflect the channel conditions above and below the 
crossing. This will restore the ability of fish and other aquatic life to move up and down 
the stream. 
 

Table 3 
Restoration Sites 

 
Impact Site Stream 

Mitigated 
Linear Feet 

Restored 
Extent 

Restored (sq.ft.) 
Type of 
Crossing 

7-1 Perennial stream 150 550 Buried box culvert 
12-1 Perennial Stream 165 450 Buried box culvert 
12-2 Perennial Stream 150 800 Buried box culvert 
20-1 Seasonal Stream 58 300 Buried box culvert 
21-1 Seasonal Stream 35 350 Buried box culvert 
26-3 Seasonal Stream 36 350 Buried box culvert 
26-4 Seasonal Stream 44 200 Buried  box culvert 
26-5 Seasonal Stream 50 225 Buried box culvert 
35-5 Seasonal Stream 52 300 Buried box culvert 
Culvert 102 Seasonal Stream 45 250 Buried box culvert 
45-1 Perennial Stream 165 750 Buried box culvert 
49-1 Seasonal Stream 70 325 Buried box culvert 
52-2 Seasonal Stream 45 325 Buried box culvert 
53-2 Perennial Stream 171 500 Buried box culvert 
55-1 Seasonal Stream 60 500 Buried  box culvert 
57-5 Perennial Stream 210 600 Buried box culvert 
Culvert 308 Seasonal Stream 45 340 Buried box culvert 
31-6 Perennial Stream 195 1200 Bridge 
41-1 Perennial Stream 225 1400 Bridge 
49-2 Perennial Stream 150 1050 Bridge 
55-4 Seasonal Stream 165 625 Bridge 
66-4 Perennial Stream 150 1500 Bridge 
76-2 Perennial Stream 180 750 Bridge 
71-11 Seasonal Stream - 351 restored 
Kelsey Laydown Upland/wetland - 5250 2.55 acres total 

restored 
Total  2621 19241  
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7. Summary 
 
 The proposed mitigation plan for the GRP was developed after assessing a number of 
options and opportunities. The proposed plan includes a combination of preservation, 
creation, and restoration that far exceeds minimum standards for mitigating 13.5 acres of 
impact.  
 
The proposed mitigation plan includes 2,200 acres of valuable wetland and upland 
preservation area. This far exceeds the 135 acre (10:1) or the 203 acre (15:1) ratios 
recommended.  Vernal pool impacts will be mitigated by creating vernal pools in both 
preservation areas. Additionally, over 25 individual stream restoration sites have been 
planned to restore over 2600 linear feet of stream channels and bank. 
 
See the application package, plans, and mitigation area stewardship plan for more 
information. 
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