ch. . - . . . B S P
o . * * "t - - . . . -
. ’ +
4 .
o
. e
. [N o O R S Med b -
.. T T Y. N - “
- .e " * T e R
. il a0 . . - IR e
R ~ . AT e
b . P . . .
: .
.
. . s - . . . . - PO . ., T *
* . - - - *. - - . . * " P
. . - . .- . v - . Lo . -
. . - - “ .
. - . F
. | . . » . >
- . . - . - g s R - .
: St Ty . ‘ .
- . . . . * N P - * » +
* - . v », MRS > * . N . -
i . o e - R | .- t s . R PR T e ., LR . .- i
o O A LS B P T S T TS LT B T . R
N - T o AR Lt . . RS . S
: : S . . . T e L . oo .
. - e v A . - M . L
* .
'. -
. i
A A N > . . M . R . . 3 .
. P . o o M - N LU >
et ... o e e ° s . . o .
. . - . .. ., .. - . ‘ . A
le e L T T S .. P . < R
. . R s ¥ E ¢ . : .
. . Vs . " L . . > ., " . . [ PR . Lo . .
2 . . . - : ; R e L T e
. . . . ¢ . . . :. , [
. ) . . - " R




i

New England Rivers Center
3 Joy Street T

' Boston, Massachusetts 02108

617 7424134

NEW HAMPSHIRE RIVER PROTECTION
' AND ENERGY DEVELOPMENT PROJECT

* . -.’:"

FINAL REPORT

February 22, 1983

New England Rivers Center Staff:

‘Thomas B. Arnold
Drew O. Parkin



1Y

W

o
¥

. TABLE OF CONTENTS.

Page
ADVISORY chm WERS .- &« & ‘ » e % e & e e 8 » = .ii ’
me WRY. . L] - ... » L] - L J » L] L ] - . @ L] L] * . * 1
HYDROPOWER POTENTIAL ASSESSMENT e o = s o o e o s 2 s « B
RESOURCE ASSESSMENT . + + « o « o « = « « « « « « o « .11
IDENTIFICATION OF POTENTIAL CONFLICTS . . . . . . . . .14
APPENDICES - L] ﬁ‘ - - - - - L 2 - » » ® L L d ‘. » L] - - L 4 - .19
Appendix A: Summary of Potential Hydro .
Site Information s e e o s s w s s = « 20
Appendix B:,Resou:ce Assessment- Initiall' e
. o ’ ’.,‘ List O'f Rivers .. o' - ';‘ - - ... » - . ".' -: c‘ 24 N
Appendix C: Resource Assessment. Map'of.' o ;
Initial Rlve;SEUnder Evaluation ... . . 25
Appendix D: Resource Assessment: Category
Evaluation Procedures . . . . . . . . . 26"
Appendix E: Resource Assessment: Recreational
and Natural Resource Cagggqry'Findings . 33
Appendix F: Resource Assessment: Composite
: Resource Value Findings . . . . . . . . 37
Appendix G: Resource Assessment: Listing of
A Rivers by Composite Resource Values . . 41
Appendix H: Resource and Development Conflict Matrix 43



-iie

ADVISORY COMMITTEE
FOR THE -
NEW KAHPSHIRE RIVER PROTECTION
AND ENERGY DEVELOPMENT PROJECT

- 'JOHN E. BOWKER

Branch River Mill Inc.
- Granite State Hydropower Association

THOMAS CRONMILLER
Governor's Council on Energy
State of New Hampshire

TOM DECOSTER

Trout Unlimited; New Hampshlre wildlife Federatxon A

‘DAVID HARTMAN
-Office of State Plannlng
State of’ ‘New Hanpshire:

PHILIP HEALD ‘ '
Former’ State Representatmve_
State of New Hampshire

VERNON KNOWLTON ,
Water Resources Board
‘State of New Hampshire

GEORGE LAGASSA
Mainstream Hydro Corporation
Granlte State Hydropower Associatlon

PETER J. LOUGHLIN, ESQ.
Attorney, Portsmouth, N.H.

ALAN LONG. .
. Appalachian Mountain Club

MARCY LYMAN
Society for the Protectlon of New Hampshire Forests

JOHN LYONS
Public Service Company of New Hampshire

GEORGE MORRISON/STEVE. VIRGIN
Fish and Game Department
State of New Hampshire



http:Of~ice.of

.

% 3

EXECUTIVE SUMMARY

Since 1977, interest in the development and redevelopment of
existing and new dam sites for hydroelectricity on New Hampshire's

~ rivers has increased substantially. This renewed interest in

hydroelectric development was precipitated by state and federal
laws vhich encouraged the utilization of renewable resources to
reduce dependence on foreiqn o0il and to decentralize energy sources.

‘Both state and federal law presently attract private entre-
preneurs into hydro development by guaranteeing a market for their
power at a price that would make development economically viable.

The State of New Hampshire has consistently adooteﬁ legislation
to encourage and streamline hydropower development. Since 1978,
state leglslation has - enabled hydropower aevelopers to sell power

RS -1 retail energy consumers, authorized the Wgter Resources Board
to be in-the hydropower business and lease state-ovwned dams,
:‘.ellmlnated the municipal .debt ceiling with regard to hydro bonds,
. reduced property taxes on hydro, and established a municipal bond
~bank for hydro and authorized hydro projects to be financed by
‘1ndustria1 development bonds.

Federal law has enabled qualifylng facilities to wholesale
their power at a utility's avoided cost, allowed interconnection
with utilities, relieved qualifying facilities from state public
utilities' regulation, allowed special 4ax benefits for private
hydropower development and greatly streamlined the federal
11censing and exemption procedure.

The above incentives have spurred. development proposals on
over eighty sites on New Hampshire's rivers. It appears that

smaller, yet less economical, hydro sites may be‘developed with

minimal environmental impact. However, larger, yet sometimes.
more economical, hydro sites may have adverse impacts on federal
anadromous fish restoration programs, recreational boating, wild-
life habitat and other river values.

BYGro'developersfare concerned about the existing procedures
for resolving conflicts among competing water users affected by

_proposed hydroelectric projects. They believe that existing fed-

eral project licensing procedures are at times abused by project.
ovponents who manipulate the licensing-requirements and judicial
appeals to delay projects until they. are abandoned for want of .
patience and financial resources. Indeed, they contend that some
otherwise beneficial projects may never even be started given the
threat of project delay based on environmental opposition. Whether
projects are abandoned after their commencement or never started

at all, the result is that some projects are eliminated from con-
sideration without their relative merits and demerits being com-
prehensively weighed. Hydro developers believe that in conflict-
laden hydro projects the public interest in any particular project
transcends the particular interest of project supporters and de~

‘5;1tractors, and that serving thn publie interest may requxrn com~ -

’3*‘!""*" S e -:'1" Cmm e e o e e T
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Running parallel to the state policies which encourage hydro
,development are other state policies which are intended to.protect
river resources. In 1971, a joint resolution of the New Hampshire
legislature stated ‘in part:

"Certain rivers possess outstandingly remarkable scenic,
recreational, geologic, fish and wildlife, historic,
cultural or similar values ... it is the policy of the
state that these rivers are to be preserved in free-
flowing condition ... and protected for the benefit and
enjoyment of present and future ‘generations.”

Chapter 470, Laws of 1971

In 1977 the State Planning Office conducted a study of New
Hampshire's rivers which identified significant free flowing and
‘undeveloped rivers. With respect to hydro development the Board
of Directors of the New Hampshire Fish and Game Department has
adopted a resolution in opposition to.the constructlon of any new
dams and has onposed spacxflc hydro . proposals.- - . .

For their part, private r1Ver conservatlon 1ntqrests are concerned '
that hydro development will, in some instances, have a negative im=-
~pact on valuable natural and recreational resources. W1th approx-
imately 3000 dams in place in the state and additiondl projects
proposed, these interests suggest that free flowing water is an ever
receding resource which becomes more significant as the supply dimin-
- ishes. They contend that while the supply of free flowing water is
~ decreasing, the popularity of recreational boating and fishing is
increasing. A recent University of New Hampshire study indicates
that well over one half of New Hampshire's 200,000 fishermen prefer
to fish for cold water species associated with rivers. These inter~
ests believe that the increased significance of rivers to the people
of the state is largely attributable to high federal and state in-
vestment in water pollution .control and anadromous fish restoration.
They contend that hydro development may jeopardize the 15 vear old
anadromous fish restoration program and may in some instances dim-~
inish the value oflmprovementsmmde through pollution control ex-
pendi tures.

Responsible river conservation interests recognize the need for
a balanced approach to hydro development which acknowledges and
evaluates all public values which might be positively or negatively
affected by development. They also recognize the need for evalua-
tions to be made from a statewide and long term perspective.

It is apparent that 'river conservation interests have been forced
. to-respond to the substantial increase in hydro development pro-
posals without having an adequate data base upon which to evaluate
© the relative importance of specific river stretches which might be
affected. Concurrently, some hydro developers have proceeded with-
out knowing if or to what extent specific hydro proposals would be
vigorously contested on environmental grounds. Too often the result
hai been costly and needlessly time consuming for all parties in-
volved.




: In December, 1981, the New England Rivers Center undertook a
New Hampshire River Protection and Energy Development Project

“which sought to bring together divergent interests and analyvze
,th;s problem in a comprehens;ve and rational fashion. In order

to insure that all points of view were represented, an Advisory
Committee was created with representation from environmental
groups, hydro developers, and state agencies. This Committee met
regularly”throughout'the project to provide direction and to assess
the questions raised in each of the study's phases. The Committee
has revxewed and has agreed to the contents of the report. :

The underlying rationale for the project was that a comprehen-
sive and objective statewide hydropower and river resource. in-
ventory could serve as the framework within which decisions miaght
be- made which will both encourage hydro development and reduce
the loss of 1mnortant resources.

The pro;ect S gnal was therefore te develop a data base of

relevant, 1nformat10n, to 1dent1fy potentlal confllcts between hvcro—'

power develqpment and ‘'other resource values on. New Hamnshxre s .

,.rlvers, and to suggest methods for reducing those confllcts.'

-~

Speczflc prodncts generated by this project included (1) a llst

‘of potential hydropower sites which are economically feasible

and/or under consideration for development, {(2) a list of river
segments which have significance as natural resources, and (3) an
assessment of the extent of perceived conflict between develooment

‘and natural resources.

The major findings of the project are as follows:

" 1. New Hampshire's rivers are capable. of prov1d1ng a broad rance

of significant recreational, cultural and economic benefits to

the people of the state. These benefits include energy generaticn,
flow regulation and water storage, boating, fishing public water
supplies, scenic and cultural enrichment, and riparian wildlife
habitat. Within the state there are strong proponents for each

of these river related benefits. There also appears to be a wide-
spread recognition that a balanced perspective for the use of the

state's river resources is both possible and desirable.

Such a balanced approach must recognize both the potential
benefits of the individual hydro proposal and the natural and

- recreational significance of the affected river segment. Beyond

the economic benefits to individual developers, there are a number
of public benefits to hydropower development. The include energy

" production, .displacement of forexgn oil, employment benefits, in-

creased public revenue, public safety, and in many cases environ-
mental and recreational enrichment. The natural and recreational
benefits derived from rivers, while more difficult to determine,
are significant nonetheless. Tourism is the state's second largest

industry and, with large numbers of licensed fishermen and organized

boating groups, the state must recognize the importance of those
rivers utilized by these recreation interests.
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2. This study has identified 88 sites located on 35 rivers which ap-
pear tobe economically feasible for development or in which there

is presently a demonstrated interest in development. (See Appendix

"A.) If fully developed, these 88 sites could add approximately

130 MW of installed capacity to the state's existing hydropower output.

3. Eighty-seven New Hampshire rivers and river segments have been
identified which have significant natural, recreational, or cultural
values. (Appendix F)} A comparative analysis conducted from a state-
- wide perspective has identified 24 river segments which, due to
their cumulative environmental value, were judged to be the state’ s
outstanding river resources. (Appendix G)

4. An assessment of potential conflict between environmental‘values
and hydro development proposals yielded the following results:

Statewlde Confl1ct Snmmary

3,

'«' Potentlal " fsenexatlng - 'Percent of Total

.Development Capacity.(MW) ~_Potential New “

‘Sites * : S Generation

A. Feasible sites o -
statewide 88 133.3 - 100

B. Sites not on
outstanding river
segments 59 47.5 36

C. Sites on out-
: standing river
segments . 29 . B5.8 ' - 64

(1) High conflict,
resolution :
difficult 6 : 48.7 37
{2) High conflict,
resolution
- possible 6 < 5.8 -4
- {3) Conflict, reso~ : : ‘
Jution probable 5 - 12.1 -9
(4) No conflict, con- _
flict resolved , 12 19.2 14

D. Total Low Conflict
Sites (B' C-B' . ' . ) : . ' :
c-4) - 76 : . 78.8° - 59 -

* Hart Island is not included in this summary. As the development
of either the Hart Island or the Chase Island vaJect would likely
preclude the development of the other, this summary includes only
one of these 51m11ar1y sized projects. e

e om——— —————



Low conflict projects typically utilize intact existinao dams
and do not greatly alter existing flow patterns. " Generally,
higher conflict projects utilize undeveloped sites or sites
;where major alteration is proposed.

This study concludes that twelve»of the eighty~eight more
- economical hydro sites statewide, which comprise forty-one percent
of New ‘Hampshire's hydroelectric generating capacity, are hlgh
conflict sites facing likely environmental opposition.

The'remaining'seventy-six hydropower sites are low conflict
sites and may be developed with little or no environmental impact.
The aggregate generating capacity of these sites makes up fifty-
nine percent of the total generatlng capacity of all s;tes.

5. The Advzsory Cammittee has considered and discussed a number.

- of oolicy'recommendatiqns based on these findings.- It has also-.
identified state policies whith encourage hydro aevelopment and -
policies: whlch protect river ‘resources. ‘The Committee agrees. that

" the state’s regulatory- process should reconcile these interests at
the earliest possible time. The Committee recommends the following

- actions to achieve this goal: '

A. The State of New Hampshire should develop a consistent,

{ coherent policy for the long range use of its river re-

i - sources which will provide direction to all state agencies
and will minimize interagency conflicts.

3]

B. The state regqulatory process should encourage earlier
identification of environmental issues.

C. The state regulatory process should be modified to provide
a non-adversarial forum for the developer, agencies, and
river conservation interests to meet and present their
positions.

D. The State of New Hampshire should review, update, and
vublish the data base generated in the present study on
a periodic bas;s"



' HYDROPOWER POTENTIAL ASSESSMENT. =

A. HYDROPOWER ASSESSMENT: INTRODUCTION

A major premise of the study was that detailed information

. regarding hydro development in New Hampshire will be requlred

if informed future decisions are to be made. To this end it
was determined that the study should develop the following
information: (1) a comprehensive but realistic list of potent1a1
,hydropowar sites which are considered to be viable due to
economic feasibility and/or recognized development interest,

and (2) an identification of public benefits associated with
hydropower development.

‘While the study did identify minimum criteria whlch proposed
‘projects must meet to be. identified as. economically -viable and
" located projects meetlng'these criteria, it -did not attempt a

relative site-by-site ranking of ‘these projects. - Such:an assess-'-

ment would have required the comparison of ‘projects. being con-
sidered by diverse development interests with a wide range of

- unique economic reguirements; a project identified as economic-
ally attractive by one developer would not necessarily be as
attractive to another.

Likewise, relative public benefits were not assessed on a
site~by-site basis. Rather, general public benefits were
identified and enumerated with the recommendation that these
be assessed on individual sites and be included as a formal
component of the review and licensing process.

E. HYDROPOWER ASSESSMENT: METHODOLOGY

A four-step process was used to meet the above stated
objectives.

Step 1l: Preliminary Identification of Potential Hydropower,Siées

It was determined that the following three sdurces could, in-
combination, yield the most up-to-date and accurate information.

1) Federal Energy Regulatory Commission Applicaﬁions

All New Hampshire pro;ect proposals filed -with the FERC were

identified through a review of FERC published project updates.

A-list was developed which-identified 95 projects in various
ohases of the FERC approval process.

P
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2) New Hampshlre Water Resource Board Existing Dam List As
Evaluated by the Public Service CQmpany of New Hampahire

. The NHWRB has identified, 560 existing dam sites without
generation within the state which have generation potential
greater than 50 KW. Using this list of existing dams and a
list of undeveloped sites the PSNH identified those projects
that were determined to be capable of gemerating electricity
for less than 10¢ KWH levelized and those projects capable of
generating electricity at between 10¢ and 13¢ KWH levelized.

" This determination was made using a computer model ‘which
incorporated the following information:

a. cost of project 1nclud1ng civil and equlpment costs
b. hydraulic head

c. water flow

d. financing costs..

e. estimated 1nsta11ed capacity - e R
f. regulatory’ process variables * | I N

-

In all cases site Characterlstlcs and env1ronmental concerns
were assessed. The most rational design and operating mode:
given these considerations was utilized in making cost and
power estimates. The present study utilized a list which
included all sites which were identified as meeting either

the 10¢ or the 13¢ standard. The relative ranklng of sites
as a result of the PSNH evaluation is given in the last column
of the figure in Appendix A.

3. New England River~Besins Commission_HydropowerrExpansion,Study

Using a specific set of hydrologic, engineering and economic
assumptions, the NERBC generated a-list of projects which

met predetermined economic v1abillty standards. The present
study utilized a list which included sites meeting NERBC
criteria given a 70% plant factor and 15% interest rate.

“ Step 2: Development of a Comprehensive List of Hydrqpower Sites

The lists generated from the above three sources were synthesized
into one comprehensive list.. All sites which met the criteria for
inclusion in any one of these three lists were included in this
master list.

Step 3: Rev1ew and Developmegt of a Fina11zed Cemprehensive Llst

The list ‘was reviewed by the Advisory Commlttee for accuracy

‘and a revised final list was developed.

Step 4: Identification of Public Benefits

To obtain a list of public benefits a review of the literature
was undertaken and knowledgeable hydropower and resource experts
were consulted. The preliminary list was rev1ewed by the Advxsory
Ccmmittee an6 -a final .list was nroduced. .



C. HYDROPOWER ASSESSMENT: FINDINGS

1. iistings of Hydropower Sites:"

- The final list of potential hydropower sites is shown in
Appendix A.. 'As a rule capacity and annual energy output figures
were those identified in FERC permit applications. When not .
~available the NHWRB figures were used. In all cases the capacity
and output data from all three information sources were compared
to identify discrepancies. Summary findings follow:

Federal Energy Regulatory Commission

Pending permit applications ' 41
Preliminary permit in effect 21
Applications for license 22
Applicatlons for exemptlon - : 11
' "}‘ff , New Englan& R;ver Ba51ns CommlsSLDn -
Economically fea51b1e exlstxng sites 93

Economically feasible undeveloped 51tes 4

———Y

New Hampshire Water Resource Board/Public Service Company of N.H.

Existing dams with high economic

potential (less than 10¢) 43
Other existing dams with economic

- potential (less than 13¢) 41

FERC/NERBC/PSNH Synthesis

Rivers with hydropo&er interest 35

Sites identified by above three
sources , 95-100

Sites included in study list
(deletes those sites already on ‘
line and competing FERC applications) 89

Potal new generating capacity ' 133.3 MW

2. Benefits of Hydropower Development

The study identified the follow1ng potential public benefits
- of. hydropower. The exact benefits must of course be determined
on a case—by-case basis.

a. Energy Independence

The ability of a hydro site to provide energy and displace
oil is a tanglble and easily quantified public benefit which
serves to lmprove national security, national economic welfare,

_;and the economlc welfare of the reglon where the smte is located.-

e a0 . . L S e e Ty e SRR . ey .
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b. Benefits to the Electrlc Utlllty

Some sites offer considerable advantages to the local utillty
company by providing peak load or otherwise firm capacity (i.e.
storage sites) and by displacing or deferring the need for ad-
ditional transmission lines, substations, and/or generating
stations (i.e. hydro sites in remote or high growth areas). These
advantages can carry real, measurable benefits for the rate payer.

c. Economic Benefits
Hydroelectric projects have positive local and regional

-employment impact in both the short and the long term. Employ-

ment for skilled and unskilled workers during construction is

an obvious benefit. Not so obvious are the long term and short
term multiplier effects of this employment for the local economy.
In the short term, construction workers will spend their pay-
checks locally and thereby improve local business. In the long
term; project operation and maintenance will likely be locally
contracted and .profits will. lzkely be reinvested locally or -
reglonally. Bikewxse, long term-economic. .benefits to. re51dent1al
commercial, and industr1a1 electric customers will result from
hydropower development, thus increa31ng'dlsposable income of
individuals and retalned earnings of business consumers.

d. Public Revenue Benefits

State and local governments receive increased revenues in the
form of income and property taxes (or, as is the case in New
Hampshire, payments in lieu of taxes) and in the form of royalties
on state or municipally owned dams. Additionally, dam maintenance
expenses at state and municipally owned dams, including repairs,
insurance, and site security, will be taken on by the developer,
thereby saving money for the taxpayer.

e.;Publlc Safety

Public safety is often improved at existing dams by dam repairs
required prior to hydroelectric development. If a dam's structural
condition is poor and if it is located in a high hazard location,
the benefits of hydroelectric development are obvious and sub-
stantial. This information can be obtained, on a site-by-site
basis, for a large list of dam sites which have been subject to
safety inspections 'performed over the past five years by the U.S.
Army Corps of Engineers. Insurance coverage on a dam site will
likely increase when hydroelectric development occurs. As a con-
dition imposed by projects' creditors, on-site liability, down-

..stream liability, and dam replacement will all be more adequately

covered than was the case prior to development. Likewise, owners
of most existing dams have not prepared plans for informing the
public of emergency situations or for tending to dangerous cir-
cumstances as they arise. The establishment of Emergency Action
Plans as a condition for a FERC license is thus another factor
which will enhance public safety.



f. Flood Control ~ .

- Downstream water users may benefit by the‘controlled flows
which often result from a hydro project. Such improved flow
control can: enhance flood control and lessen downstream washout.

g. Environmental Benefits

Benefits to the environment as a result of hydropower develop-
ment may include the following:

{1) Fish and Wildlife

A project which decreases the likelihood of dangerously low
sunmer flows may be of benefit to downstream fish, especially
salmonids. Impoundments in suitable terrain may also provide
additional marsh related wildlife habitat or lake flshlng op-

~portunities. Likewise, it is often the case that areas imme-
diately downstream from dams provide high qual;ty fishing op-~

- portunities. In’addition, anadromous fishery restoration ef- -
‘forts will benéfit firom the development of. hydropower facilities

“-at existing dams when, as-a’ condition  for license, ‘the devel-.

" ‘opment.proposal provides for fish‘passage which might otherwise
remain unprovided. ,

(2) Boating

Dans often extend the boating season and add to the reliability
of flow. Opportunities may also be increased for lake boating
(sailing, etc.). Where hydroelectric development results in
otherwise unprovided canoce portages, warning signs, and other
recreational facilities (as part of the comprehensive, multi-
use development required by the Federal Power Act), this should
be acknowledged as a benefit.

{3) Miscellaneous Recreation

Impoundments often provide opportunities for water related
park development and can provide opportunltles for swimming,
passive recreation, lake fishing, and ‘boating.

(4) Community Improvement

A -development which reconstructs dllapidated fac111ties .or
which can be integrated into more comprehensive community devel-
opment will provide benefits to the public. This especially
would be the case in urban areas where hydro rehabilitation
may act as a catalyst for broader community revitalization. The
restoration of urban breached dams, additionally improves recrea-
tional use potential and enhance the propérty values for property
owners on the impoundment (particularly whete a lake 1eve1
management plan is formulated).

(5) Waste Assimilation

Seasonallv balanced flows as a result of hydro development
can assist in the flushing of pollutants which mlght not be
transnorted in low flow periods.
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 RESOURCE ASSESSMENT -

A, RESOURCE ASSESSMENT INTRODUCTION o

A majcr premise of the study was that there exists a need
for a comprehensive river. resource evaluation which, in com-
bination with statewide hydropower information, could assist
in the identification of potential conflict situations and
provide the framework for the design of comprehensive resource
utilization strategies. The results of such a resource eval-
‘uation could prove informative to developers assessing potential
project oppositionand mitigation costs. It could also be of
value to regulatory agencies in the review of project applica-
tions and to environmental interest groups in the setting of

'conServatlon pridrities.

.. It was determined. that an assessment model would be .developed .’

---which .(1) identifies unique-and: hiahly significant ‘resources, :
(2) rates all 51gn1£ioant rivers and streams according to ‘pver-
all resqurce value as-ievealed by ‘demonstrated public use and
public preference as well as expert opinion and ‘independent
assessment, and (3] addresses the needs of a broad range of New
Hampshire citizen interests. Following this general model, an
assessment procedure was developed that identified and documented
the state's most significant river resources in terms of com-~
posite natural and recreational value.

1l

B. RESOURCE ASSESSMENT: METHODOLOGY

The resource assessment process incorporated (1) ex;stinq
published research-information,. (2) information supplied.by
professional resource experts, and (3) input by resource users

~and the interested public. A review of all results was incor-
porated into the process. The process included the following
five steps:

Step 1: Identlflcation of River Value Categorles and Evaluation
Criteria

- In order to represent a w1de range of river resource value
interests, the study identified a varied list of river related:
resource values. The following twelve categories were selected
for evaluation: -

whité Water Boating
Flat Water Boating

" Canoe Camping
Anadromous Fish .
Inland Fish
Undeveloped Character
Scenic A
Critical Ecologic
wildlife ,
Geologic/NMatural Features
Water Supply and Quality
Historical/Cylsural -
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For each of these resource value catégorles criteria were
identified which could be used to assess signxficance.
{appendlx D) e

;Stea 2: Identific&tion of Rivers for Evaluation

- A master 1ist of New Hampshire rivers was developed using

the 1977 New Hampshire Rivers Study as a base. The largest
rivers were divided into’ smaller segments and a list of 88
rivers and river segments resulted. The master list of rivers
and a map which locates these rivers can be found in Appen-
dices B and C.

Step 3: Identification and Evaluation of Rivers by River Category
051ng the criteria estahllshed in Step 1, rivers were eval-
uated according to their relative resource values as described
in Appendlx D. fThe terms "highest significance,"” "high. sig- .
nificance," and sxgnifxcance were used to designate the rela-
tive importance of each river in a given resource value category.

‘. In all cases,- ‘preliminary evaluations were:eviewmdby resource -
. . ‘'experts and usér- groups before: being finalized. “Appendix: E llsts T

those. rivers found to be slgnxflcant in eagh: cateqcry., .
An’ example of a resoufce evaluation form used to assess
»1n1and flaherv resources may be found at the end of Appendix D.

Step 4 Rlver Category Synthesms

A matrix was then constructed which correlated river segments
with resource values. The result was a chart which depicted
the cumulative resource values for each of the 88 river segments
under evaluation. (Appendix F)

Step 5: Comparative River Evaluation

Initially, a "quantitative" assessment was. completed which
simply totaled the number of categories in which a river had
met the minimum criteria. In addition, a more definitive "qual-
itative" assessment was completed which assessed the composite
value of a river given its various ratings (i.e. highest, high,
and significant) in each category. For each category in which
a river was recognized, it was given a value of 4 for highest
significance, 2 for high significance, or 1 for significance.
For each river these point values were totaled. Rivers were
then ranked according to overall qualltatlve value.

Based on these ratlngs the Advisory Committee aporoved a’
final list of the state's most 51gn1f1cant natural and recrea-
tional resource rivers.

C. RESOURCE ASSESSMENT; FINDINGS

As described in the methodology sectlon, the evaluation
phase of the resource assessment comblned findings in an effort .
to obtain a listing of each river's composite natural and
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recreational values. ‘The results of this process are summarized

in Appendix F. - As shown in the last two columns of that figure,

“ qualitative and quantitative values were tabulated. From this

information 24 river segments on 16 rivers were identified as
possessing the state's highest natural and recreational resource

kvalues.

*

These rivers are as follows-

_Ammonoosuc River
. Androscoggin River (Errol to Pontook)
Androscoggin River (Pontook to Berlin)
" Baker River
Blackwater River
,Connécticut River (Headwaters to Halls's Stream)
Connecticut River (Hall's Stream tO Gilmore Dam)
! Connecticut River (Ryegate Dam to Wilder Dam). '
’ * Connecticut River (Wilder Dam to Bellows Falls)
COnnecticut ‘River (Bellows Falls to Mass. line)
A Y “Contoocook River . N
% "% ipead Diamond River:

e R VLamprey River
7.y . »7 Magalloway River )
5 . f7 .. [Merrimack River- (Franklln to Manchester)
I ¥,ﬁ<¥f‘ { Merrimack River "(Manchester to Mass. line)

S [Pemigewassett River
e L e Qemlgewassett River, East Branch

~ {

%7 1277 Pine River
. N RN v Saco River
o Souhegan River
_ Swift Diamond River

. vSwift River (Saco Basin)
Wild Ammonoosuc River
A complete listing of significant New Hampshire rivers ranked

by composite river resource value may be found in Appendix G.
The findings of the evaluation of 1ndiv1dua1 resource categories

- may be found in appendlx E.
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IDENTIFICATION OF POTENTIAL CONFLICT. °

A. CONFLICT ANALYSIS: INTRODUCTION

The objectives 6f the conflict analysis component of the
study were (1) to identify potential conflicts between hydro-
power development and natural or recreational river values,
and (2) to assess the severity of these potential conflicts.
Recognizing that an indepth assessment of each development pro-
posal will be required before the actual extent of impact can
correctly be ascertained, the present analysis has not attempted .
- to determine the actual impact of a proposed project on any
resource value. Rather, it has identified "perceived conflict"
which could cause env;ronmental issues to be raised during the
licenslng Drocess. :

'B CONFLIC'I’ ANALYSIS METHODOLOGY
The analysis of potentlal confllct conszsted of four steps.'

Step 1: All potentlal hydropower s;tes located on hlgh resource
value rivers were identified and mapped.

Step 2: Using an evaluation form developed for the purpose;
specific information regarding each of those sites was
gathered. An emphasis was placed on engineering details,
site characteristlcs, and resource values,

Step 3: Using this evaluation procedure, and in consultation with
resource experts, a general assessment of potential im-
pacts was completed. All sites were given an initial .
rating according to the extent of the potential conflict.

Step 4: The Advisory Committee then reviewed each project in
detail and placed each in one of four "perceived conflict"
categories. The four categories were:

(1) High conflict, resolution difficult

This category includes those projects in which the
highest amount of controversy is anticipated. Pro-
jects are characterized by a high degree of interest
group concern and resolve regarding one or more sig-
nificant environmental values associated with the
site and by a corresponding determination by the
developers that the economic viability of the pro-
posed project would be seriously threatened by
project alterations that would be acceptable to
resource ‘intérests. Intervention status will likely
be sought by a number of interest groups when these
projects enter the FERC permit process.

e
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High cahflict;,resblﬁticn éossiﬁie
Projects in this category are characterized by a
recognition that they could have potential xmpacts

"on environmental values. However, mitigation

- measures and/or projects. ‘design compromises could

(3)

.(4)

¥ ——

A

likely resolve conflict while maintaining the
economic viability of the project.

Conflict, resolution probable

While conflict between environmental values and the

development proposals is present at sites in this

category, the conflict is minimal and/or minor ad-
justments in project design could alleviate conflict.

No conflzct, conflict xesolved

.Due to. location and/or project design,. pro:ects in

this category will likely. not affect: identified
resource valués. Also included in this category, are

- projects where preliminary agreements have -been

reached which are acceptable to all concerns. .
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CONFLICT ANALYSIS FINDINGS

Appendix H lists sites on high resource value rlvers, pin-
points the likely conflict issues, and rates the relative extent
of perceived conflict between environmental values and develop-

- ment proposals. The following table summarizes these findings
and identifies the generating capacity associated with each
conflict category. c

Statewide Conflict Summary

Potential Generating Percent of Total
Development Capacity {(MW)  Potential New .
Sites * - Generation

A. Feanble'sltesg ) . : R : .
k ‘ statewide TR : - S & J i B 100 ¢ -

© B. Sltes nct on °
: outstanding river . : .
segments 59 - 47.5 36

C. Sites on out-
standing river
segments 29 , 85.8 - 64

(1) High conflict,

resolution -

difficult 6 48.7 37
(2) High conflict,

resolution . . .

possible 6 5.8 -4
(3) Conflict, reso- ,
, lution probable 5 K 12.1 9
(4) No conflict, con-

flict resolved 12 19.2 ' 14

D. Total Low Conflict
Sites (B, C-3, | A
Cc-4) ; 76 78.8 59

* Hart Island is not included in this summary. As the development
of either the Hart Island or the Chase Island project would likely
. preclude the development of the other, this summary- includes only .
* .one of .these 51mllar1y sized pro}ects. ;
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Rivers ident;fied as highest resource value rivers that have
little hydro development interest or potantial include:

Baker River

Dead Diamond River
Magalloway River
Pine River

Saco River

Swift Diamond River
Swift River

Wild Ammonoosuc River

Rivers not on the highest resource value list with significant
hydro development interest and potential include:

Ashuelot River (4 sites, 6.8 MW capacity)
Piscataquog River (4 sites; 5.9 MW.capacity)
Salmon Falls R;ver (9 sites, 8.6 MW capacity).-
Wlnnipesaukee szer (8 31tes, 9.9 MW capaC1ty)

ngh conflict pro:ects typlcally are located at undeveloped
or breached sites or involve major alteration of existing dams.
They are also typlcally store-and-release facilities located on
larger volume rivers. The conflict cften focuses on fish and
wildlife concerns, with anadromous flshery concerns predominating
in many instances. Recreational boating conflicts, while more
restricted than fish and wildlife conflicts (6 identified poten-
tial conflicts as opposed to 16 identified potent1a1 fish and
wildlife conflicts) are nonetheless a major focus of conflict on

‘those sites where this activity occurs. Ironically, high conflict

sites are also typically major potential power producers. The
twelve sites. that were identified as likely to produce high con-
flict are, in combination, capable of generating 41% of the
state's new hydroelectric capacity. S5ix of these twelve sites
(with 37% of the total new capacity) were identified as being
the most problematic.

In contrast to high conflict sites, the low conflict;projects
located on high resource value rivers are all located at existing
dams. In most instances major structural or operational altera-
tions are not proposed and many will be operated in a mode ap-
proximating run of the river. While the 59 potential sites not
located on highest resource value rivers were not evaluated in
detail, a review of these sites suggests that there are contro-

. versies associated with only a limited number of. these sites

{e. g. Warner and Cocheco River projects) and that these contro-
versies are reésolvable. to the point that none should be rated
"high conflict.” .

The generating capacity of individual low conflict projects
is often less than that of individual high conflict pro:ects,

though the cumulatzve energy contribution of these 51tes is sub-
stantial,


http:resolvable.to
http:ca.pac;i.ty
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Conflict assessment results suggest that the great majority
of the-proposed hydropower projects in New Hampshire (76 out
of a possible 88) can be developed with minimal controversy

and low environmental impact. Given that acceptable compromises

can be reached, an additional six projects can be added to this
list. Thus, the state of New Hampshire has the potential for
generating an additional 79 to 85 megawatts of hydropower from
sites where controversy can be minimized. This represents 59
to 63 percent of the state's realistic potential for new hydro-
power.

F‘ ' ' —— m‘ -
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% = competing FERC anplication
"l 'm'preliminary permit application
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NEW HAMPSHIRE RIVER PROTECTEON AND ENERGY DEVELOPMENT pnegacr

' SUMHARY OF POTENTIAL HYDROPOWER SITE INFORHATION

3 = license application
4 = exemption application

' CONOMIC RATING KEY
1 = Power produced at

under 10¢ KWH

2 = Power produced at under 13¢ KWH

g 2,3 preliminary permit in effect. 5 = granted 3 = Power produced at over 13¢ KW
RIVER © © PROJECT TOWN FERC # | PERC |nNuwre # |nEmsc # | capacrTy (xw) | ANNUAL fecon.
' e i bt
“Anmonoosuc Woodsville Woodsville 4374 | 5. [112.03 |wi1826 550 1 -
Ammonaosuc Bethlehem Dam |Bethlehem 4719 1 | 25.01 |mH4d5 550 3
mumonooauc" Lisbon Lisbon 3464 1 |138.01 [MH2276 850 . 4493} 1
’ammonoosnc .Ammonoosuc River pam |Grafton Co. 4609 4. "}7;02 I NHO0314 300 2500] 1
Aadrpscoggin ' Pontook Dunme r 2661 5 .| e9.01 |wm61202 8500 15000 1
 Kndroscoggin ' Errol Dam Errol 3133 2 . 1-€0.01 w1351 2500 16811} 1
Qphublét Strry Mtn. Lake Dam |Surry 3302 1. |230.05 |NH73912 1480 3369 '~
ashue1ot ‘Hash Mill Dam Marlow 3309 5 152.05 |NH62645 250 |«
“Ashuelot Ashuelot Paper Co. Dam|Winchester 3284 2 |299.01 |nNH4405 3100 S
_Ashuelot Robertson Hydro Winchester 4211 1 °|299.02/.d3 NHa406/07 2000 1 |7
Blackwater | Blackwater Dam Webster 6100 2 :. 248.06 | NH74276 3249 1
" Branch Branch River Mill Wakefield 3615 5 . |241.01 |mHed079 30 -
. cocheco Waldron Dam strafford 5747 1 |'e7.02 |mH1149 120 1095 2"
, _gocbgco Cocheco Falls Strafford 4718 -3 " 67.04 | NH61151 700 4853 4_1?
“Cocheco | Gonic saw Mill Dam  |Strafford 4567 1 .{20a.01 |wnu3S1S 300 1515) 2
' Cbnnecticut :Chase'Island Sullivan 5708 1 ‘.( N/A NH90986 18300 .109128l ‘ij
 Gonnecticut Hart Island ! Corn Plain 2855 2 | wa  |wus09ss 15000 124600] * 3
Connecticut ";nuzbﬁy Dam Pittsburg 3006+ 2 1§4.1a NH3312 12000 ?12917'\'1
Cohnecticut Dodge Falls Grafton 3117 5 [.17.01 |NH313 5000 22800] 1
“ ontoocook Hopkinton Power Hopkinton 5735 1 121.02 |NH1957 740 © 2049 -
Contoocook Hopkinton, Everett & |W. Hopkinton 3426 2 _121Qi9 NH71974 1015 ' | Y
o Sprague Dams , s ~
Contooceok Hoague - Sprague W, Hopkinton 4337 5 121.01 | NH61956 1000 7000 L=
~ Contoocook Noone Mills Peterborough | 3616+ 181,02 | mH3236 280 1000 <3
‘;Cpntpocook . Hi11sborough Hillsborough | 6116 5 “{116.01 |wm1872 1000 ° a000) 1
i — — S
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Eﬂ HAMPSHIRE RIVER PROTEC?IDN ‘AND ENERGY DEVELOPHENT ?kOJECT

- DIX ‘A

SUHHARY OF POTENTIAL KYDRQPOHER SITE INFORMATION

: STATUS KEY ;
competing FERC aoplication
. - .preliminary permit application

3 = license application
4 = exemption application

LCONOMIC RATING KEY

1 = ‘Power produced at

under 10¢ KwH

2 = Power produced at under 13¢ KWH

-T2~

Jipreliminary permlt in effect 5 = granted K 3= Power produced at over 13¢ KWH
* RIVER PROJECT TOWN FERC # | FERC |NIWRB § |NERBC # | CAPACITY (KW) | ANNUAL |ECON.
) : STATUS [ . OUFEYT |RATING |
o -ncgdkA Penacock Upper Falls |penacock 33424 2 51.06 | NH60898 2200 -
C.... cucook ' penacook Lower Falls  [Penacook 3342 5  51.08/ | NH20900/ 2800 -
‘ " , . '26.07 | 60473
C.. -cook Contoocook River Park [oncord 13248 1+ - |s1.02 | wwesa 1300 9884 | -
Cor. 000K Rolfe Canal Concord 3240 3 51.04 | NH896 1400 12300 | -
Co vacosk Penacook: penacook . 3299 2 .21.05- | nH20897 1530 6530 | -
1.: ;lass Ysinglass River arrington ? ? 'i5.07 * | NH20272 266 1598. | 3
} PSS B ‘Israel River ancaster .l3i{d4 160 1257 2.
I w£1y?' Macallen Dam ew Market 6602 1 'xvvfoi NH3020 750 3500 | 1.
Lot ay Wiswall Purham 1 '71:04 | NH1237 640 3138 |1
Les :oy Wadleigh' Falls lLee 3 135.02 | Mi22221 160 680 |3 -
M. Camptcn Dam Campton 3253 5 35,01 | NH599 250 1826 | 2
Mo Cowa Mdscoma Lake lerafton | s0s0 2 iakyoi: NH2195 160 1400 | 2
M -iiack Sewalls Falls Concord 2965* 1 5101 | NHB93 5000 24600 |1 .-
Mo imack Moores Falls - lLitchfield N/A -'N?if‘ NH92706 14800 104720 | 3~
M ~méé§ihg Merrymeeting Alton 5285 1 6,623' NH00088 57 -
Nl Mine Falls INashua 3442 2 .fies.o1 | wu2827 1360 8043 | 1
Moo "~&§§kson Mills Nashua 3229 3 . |1es.02 . | nH2828 1300 5949 | 1
N ouid “Newfound Bristol 3107 3 31709 | NH60556 1487 I
N B%Gok Noname Brook iconway N/A 52 07 NH20943 605 3tos | -
N iranch Steeles Pond Antrim | 3087+ 5 9.0z | NH6O156 710 3830 | -
8 ;giﬁ; Peterborough Hydro Peterboréﬁqh 5114 1 19111$W NH3230 700 3
e it River Street |#illsborough | 4253 3 91,07/ | mi63241 100 3
B - o ' 191:08- | 63242 , " :
¢ Ry Central Maine Power  |Effingham 75 01 MH1281 730 4252 | 1
Ot Bybék U.é. Army Corps of Keene 126 10 NH72075 700 2951 | 1
. _Engineers Flood Contro) : | "
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:'FERC STATUS KEY

"¢ =.competing FERC application
1 .. .preliminary permit application

m HAHPSRIRE RIVER PWIW AND EKBRGY DEVBLDPHENT PROJEC‘!'

SUMMARY OF POTENTIAL HYDROPOWER SITE INFORHATION

e licenae-application
4 = exemption application

B

- ECONOMIC R&?lﬂG KEY

1 = Power produced at under 10¢ KHH
2 = Power produced at under 13¢ KWH

t

2 - pmliminary pemit in effect 5 = granted .3 = Power produced at over 13¢ KWH ’
| . RIVER '} progECT TOWN FERC # .| FERC |NMWRB # |NERBC # | CAPACITY (KW) | ANNUAL |ECON.
: "STATUS . ~ OfFRYF . |RATING
Peiigewassett , ‘Livermore Falls Campton 13572 3 35.05 | NM20603 1400 | 11116 ;;7
Pamiqawassett ‘ Franklin Falls rankiin 1 3301 2 87.22 NH71474 5000 '4500t -1
Pemigevassett,E.Br. | Lincoln Hydro incoln 4647 ‘100 far.or | wm22257 750 3225 |1
~ Plscataquog '| weare Reservoir eare’ s667 |3 - [47.01 | wHo4234 100" 12

~ Piscataquog Greggs Falls Gof fstown 3180 2 ]o9i.o1 NH1580 4000 6728 | 1

3 Piscataquoq Hadley Falls Go£Estown 5379 RN | 93 02 | MH61581 261 2
Piscataquog Kelly's Falls flanchester/ | 3534 3* . 50.02 | wH2581 1000 - 1555 | 2 -

. . : . Goffstown . ‘ o ‘

- Sdoo Saco River Fonway 152.07 | NH20943 290 . 2249 | 2

.Baco’ '| saco. River Conway- 52.08 | NH20944 380 2963 |1
‘Salnion Falls Somérsworth omersworth | 3820 3 |p18.02 | NHo3708 1500 9793 {1

'»Salmon'Falls | Boston Felt Hydro ochester 4542 1 204 06 | NHO3920 300 3ﬂ3 1
f831mon'Fa119 . | North Rochester . Rochester | 3985 4 - Igo4.08 NH63522 250 ; 3
Saimon Falls | Rollinsford wollinsford  p132/3771 3 '|0s.02 | nHe3sdl 1492 8073 | 1.

‘ s;imbn Falls S. Milton ti1ton "hosasazed 4. hEr.02 | wme2763 1000 I

‘ifsainon Falls ‘Milton Leather Board ilton. 5598 3. .|e61.04 |NHO2765 600 2
,SAann Falls /| Spaulding Fiber Dam lton ’3222/3984 1 ) 161.02  NH62763 1075 'M:- ’

.“Saimoh Pails 1 witton ilton g9 | 1 | | 1075 .ﬁ_,;}.: )
S;Imon Falls . Great Falls Lower omersworth 4451 3 218,01 'NHO03707 1289 Y
‘souhegan Pennichuck rerrimack 3561 |1s6.01 | nm2681 450 2709 | 2
Sduamscott ‘| Ash1ana shland 5274 s |1o.01 |wmeo183 80 a00 | 3 .

' squamscott  Mill Pond rafton 5638 4 '10.06 | wHoO188 100 3
qu§pgcott/3xetep-,"Bxeter River Hvdro Brentwood 4254 4 -29.01 | NH60524. 72 328 | 3
S{gar: ' Sugar River Claremont 2944 2. | 47,01 | nnoo796 1425 3419 | 1

 suqar Sugar River Hydro INewnort 3320  |178.04/.0p mu3040/ 450 gaz |3 - |
o : | | S 3043
i ~ )

-z z“‘." s
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s NEW HAMPSHIRE RIVER PROTECTION AND ENERGY DEVELOPMENT pnoawr

HDIX A . SUMMARY OF POTENTTAL HYDROPOWER SITE INFORMATION
- STATUS KEY T |

ECONOMIC RATING KEY

.3 = license aprlication
4 = exemption. appllcation

7 competing FERC empl:lcation
. preliminary permit application:

1 = Power produced at under 10¢ nm
2.w= Power produced at under 13¢ KWH

. preliminary pemit. in eftect 5 = granted - 3 = Power produced at over 13¢ KWH
. RIVER" . PROJECT TOWN FERC # | FERC |NHWRB # [NERBC # | CAPACITY (KW) | ANNUAL
‘ , | STATUS |’ | omr;r
ook China Dam Pembroke 3200 1 190.01 | NH63216 1500 6320 |-
o otk Suncook Leathers Hydro [Pittsfield 4480 1 195.11 | NH63346 450 2091 | 3
& ncdok Webster-Pembroke |pembroke 3179 3 [1s0.03 | wu3218 . 1861 7086 | -
- .r Ammonoosuc Red.Dam Northumberland | 5691 f1 182,04 NHO3105 261 1=
. .r Ammoncosuc | ‘Weston |Noxthumberland | 5692 1. [182.02 | wH03103 500 -
¢ Ammonoosuc | Brooklyn Dam Northumberland | 5690 1 [182.03 | WmO3104 500 CRN E
v Ammonoosuc “forthumberland Coos County 5689 1 "1182.01 NHO3102 2500 14286 | -
wr ‘Davigville Dam Warner 4456 1 |243.01 | wm24150 800 -
3t Brook Wildcat Jackson a107  iEAravnlios 04 | wm2008 . -400 2303 |+
. rivesaukee Clement Dam Tilton 2966/3311 3 237.01 | NH24016 1200 1
' ~':_».‘,;‘i,pesa§lk_’e;e' ' 'c’.P‘.Stevens frankli(\ 3093/376( 3 ' 87§O?/.08 NH1459/146D 1400 -
. iipesaukes Franklin Elec. Light [Franklin 3454 1 .. |.87.08 | w460 800 -
o o & Power ~ S S ,
..ipesaukee Franklin Development |Franklin 3118 ‘1 |87.07/.08/NH1459/146D 3000 %
.iesaukee ‘Lochmere Belmont 2982 4 21.07 | wu382 892 3906 |1 -
‘ !:'.ipe?i\ukee "C.otton Mills Dam Tilton 3221 3 2‘37 02 ﬁHéOlﬁ’ 400 3260 [1.
.~ ipesaukee takeport Dam Laconia 3312 ¥ [130.01 | wm2120 998 2595 .2 .
_.iresaikee Franklin Mills Franklin 3760 -4 87.07/ osnn1459/146p 1250 1--
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APPENDIX B

Resource Assessment: )
Initial List of New Hamnshire Rivers Under Evaluation

1. ammonoosuc River 41. Lovell. River

2. Androscoggin River (Errol to 42. Mad River
Pontook Reservoir) 43. Magalloway River
3. Androscoggin River (Pontook - 44. Mascoma River
Reservoir to Berlin) A5. Mchawk River
4. Androscoggin River (Berlin to 46, Merrimack River (Franklin to Mancheste
Maine state line) 47. Merrimack River (Manchester to Massa-
5. Ashuelot River ' . chusetts state line)
6. Ashuelot River, South Branch 48. Merrymeeting River
7. Baker River - 49.  Moose River
‘8. Baker River, South Branch- - - 50, Nash Stream
‘9. Bearcamp River 51. Nashua River
10. Beaver Brook 52. Newfound River
11. Beebe River V 53. Nissitissit River
12. Bellamy River 54. North River
13. Blackwater River 55. Ossipee River
14. Carrol Stream ‘ 56. Otter Brook
15. Chocorua River 57. Oyster River
16. Cocheco River , 58, Peabody River
17. Cockermouth River 59. Pemigewassett River
-18. Cold River 60. ‘Pemigewassett River, East Branch
12, Connecticut River (Headwaters to 61l. Perxry Stream
- Hall's Stream) 62. Phillips Brook
20. Connecticut River (Hall's Stream 63. Pine River
to Gilman Dam) 64. Piscassic River
21. Connecticut River (Gilman Dam to 65. pPiscataqua River
R Ryegate Dam) 66. Pigcataguog River
22. COnnecticut River (Ryegate Dam to 67. Bacp River, East Branch
- Wilder Dam) 68. Saco River, Main Branch
23. Connecticut River (Wilder Dam to 69. Saco River, Rocky Branch
Bellow's Falls) 70. Salmon Falls River
"24. Connecticut River (Bellow's Falls 71. Salmon Hole Brook
to Massachusetts state line) 72. Sawyer River
25. Contoocook River ‘ 73. Smith River
26. Dead Diamond River 74. Soucock River
27. Dry River : 75.  Souhegan- River
28, Ellis River ‘ 76. Sugar River
29. Exeter/Squamscott River - 77. Suncook River
30..Fowler River 78. .- Swift Diamond River
31.,Ga1u River, North Branch 79. Swift River (Saco Basin)
32.,‘8;119 Stream - 80.- Tioga River @
33. Bampton/Taylor River 81.,u§gu:3mmmuxmwciﬁxa:
34. Indian River 82. Warner River
35. Indian Stream ‘ V 83. Wild River
36. 'xsingla:ss River 84. winicut River
37. Israel River 85. Winnipesaukee River
38. Lamprey River 86. Wonalancet/Swift River
39. Little River 87. Wild Ammonoosuc River

40. Little Sugar River 88. 2Zealand River
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APPENDIX C R o
1 Resource Assessment: .
: Map of New Hampshire
Rivers Under Evaluation
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_ RESOURCE ASSESSMENT: CATEGORY EVALUATION PROCEDURES:

" 1. Recreational Boating

All three boating. categcrles (white water, flat water, and

~ canoe camping) were evaluated.in a like manner. ¥For each, a set
of criteria was established, an evaluation form was developed, and
an evaluation procedure 1nvolv1ng recognized experts was initiated.

General criteria used to evaluate: hoating values included:

'a'

"The extent to which a rlver procxdes a satlsfylnc boating

WATER ﬂUALITY'

The extent to whlch water quallty is compatible with a
high quality boating experience.

CORRIDOR DEVELOPMENT

The extent to which a river's shorellne is free of
development (structures, roads, etc )

AESTHETIC EXPERIENCE .

experience (scenery, solitude, variety, unique features, etc.).

LENGTH OF TRIP

The extent to which trip length enhances the boatlng
experience.

LENGTH OF SEASON

The extent to which a river provides an extended use
season due to snstalned flow.,

PREDICTABILITY OF FLOW

The extent to which seasonal and/or diurnal flow is
predictable.

Additional critetia included:

White WaterfOnly

g.

FREQUENCY OF RAPIDS

The extent to which a river possesses numerous
runnable rapids. A

" QUALITY ‘OF RAPIDS

The extent to which a river provxdes a. quality exuerience

. for ‘white water boaters . (Class ‘III-1V rapids, sultabllity

for -closed boats, sultablllty for advanced and expert
boaters, etc.).

|
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Flat Water Only -

~g. RECQBATIONAL OPPORTUNITIES

The existence of assoc1ated recreational opportunltmes
(scenic side trips, hlklng,kplcn;cklng,;flshlng, etc.).

h. MNAVIGABILITY

The suitability of a river for flat water boating use
(lack of obstructions, safety, good flow).

Canoe Camoing Only

g. AVAILABILITY OF CAMP SITES

The extent to Wthh camp sites open to the publlc are
avallable. .

%9 '«BESIRKEILITY FOR- EXTENDED‘TRIP

‘The extent to which a river would attract canoe campmnq
use- (length, associated recreational-. onportUnltles, back
country qualities, etc.). . .

Resvondents were also asked to provide the following informa-

~ tion on high priority rivers:

a. TYPE OF USE

The predominant type of boating use (individuals or larcge-
groups? local, statewide, or New England regxon’ organized
events and annual races? etc.).

i b. AMOUNT OF USE

The amount of boating use relative to other New Hampshire
rivers (highest, high, medium, low).

c. - ECONOMIC IMPORTANCE

Evidence of importance to the local tourist industry
(commercial outfitters or guides, canoe rentals, retall
sales, general tourist attractlons, etc.).

Using an evaluation .form similar to the sample fishery form
(page 32), respondents were asked to rate boating resources accord-

- ing to the above criteria using hiagh;, medlum, and .low designatlons.

They were then asked to rate the rivers in order of’ overall ‘sianifi-
cancé and to identify those rivers which should be recognlzed as the,

,.state s ‘most. outstandlnq boatlng resources. .

Preliminary ratlngs revresented a consensus of opinion among
experts. Final ratings were develoved after review of ‘preliminary

ratlnqs by additional boating 1nterests.

Exnerts who assisted with this procedure included renresenta-

“tives! from the Anbalachlan Mc mtain €1lub, the No*th Eastern Panoa

CTarcers ‘., o) e ;,1,_.‘ My L ‘7_11‘,.., r,.,,:-r-,.‘;
\“ . i o

m-w-x(-twaf*‘c
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2; : inland Fisheries

. Inland flsheries were evaluated and given relative ratinags
through the use of an evalqatlon form (see page 32) and the fol-
lowing set of crlteria-* :

a.

SPECIES COMPOSITION

The existence of fish species of major importance by virtue

of being (1) rare in the region, (2) highly preferred by
anglers, or (3) of major ecological importance.

WATER QUALITY

The extent to which‘overall‘watei quality is cavable of
sustaining preferred fish resources. , -

AQUATIC HABITAT QUALITY

Q:The existence of. natural ﬁeatures favcrable to flsh produc-,'
"tion and ‘'sustenance of preferred flsh speczes (adequate'

flow, cover, etc. )

FISHING QUALITY

An evaluation of recfeational fishing results (success
rate, size of take, desirability of species taken, etc.).

AESTHETIC EXPERIENCE

The ability of a river segment to provide a satlszing
recreational fishing experience (scenery, solitude,
challenge, variety, etc.).

CURRENT USE

The popular;tv‘of a river segment as a recreatlonal fishery
resource.

ECONOMIC IMPORT
The importance of recreational fishing on the river segment

.to the reglonal economy (use of local guides, retail sales,

etc.})..

ADDITIONAL CRITERIA

Any further criterion felt to be important should be
identified. .

The evaluation form also provided space for respondents to .
-provide information regarding the following flshery attrlbutes
which a glven stream might possess: - °
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° :DESIRABLE SPECIES .

A list .of the most significant fish species found in
the river segment by order of importance.

° FISHING ACCESS

An identification of the type (auto, foot trail, boat,
etc.) and quality (easy, adequate, poor, restricted, etc.)
of public access.

) FISH SOURCE

An identification of predominant source of desirable fish
(native or exotic, self-reproducing or stocked).

Respondents were asked to rate New Hampshire rivers for each of
the above criteria using high, medium, and low designations. They
were then asked.to rate these rivers in order of overall significance
as fishery, resources..and to 1dent1fy those-whlch they con51der to

‘be the state s ‘most’ outstandlnq.»

Those comoletlng the evaluatlon form and provxdlng review of
preliminary results 1ncluded the New Hamoshire Fish and. Game Depart-
ment, New Hampshire Trout Unlimited local chapters, - local flshlnq
clubs, and interested citizens. The final listing of important
fishery resources represents a consensus of oplnlon regarding
resource significance.

3. Anadromous Fish

Y

To be considered in the anadromous fish category, a river
must (1) have an existing anadromous fish population, (2). show
evidence of ongoing restoration efforts, or (3) show evidence of
a documented restoration plan. Rivers identified as highest priority
for Atlantic Salmon and American Shad restoration were given a
"highest significance" (4) rating. Other rivers with evidenced
anadromous fish runs were given a "high significance" (2) rating.
Rivers of potential value as support to salmon and shad restoration
efforts were given a "significance®" (l) rating. An evaluation

procedure similar to the inland fishery procedure validated this
ranking concept. : .

Sources of information included Merrimack and Connecticut
River restoration management plans, U.S. Fish and Wildlife anadrom-
ous fish maps, and NERBC fishery maps. Review was provided by the
New Hampshire Fish' and. Game Department, the U.S. Fish and Wlldllfe

. Service, Trout Unllmlted and Salmon Unlimxted.

4. gpdegg}pped Character

Undevelowred character was assessed using three criteria: (1) the
degree of corridor development (minimal development, less than 10%

development, and over 1l0% development), (2) presence of roads (no
roads, road access only, road crossxngs, -and parallelllng roads),

'-_and (3) £ eedom of flow (freo “low1nq, no“-f*“e flowinagl.
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Rivers. givéﬁtﬁhé “ﬁlghéétiéigﬁifiéaﬁéé rating met the most

- restrxctlve condition of all three criterla and are therefore (1)

mostly undeveloped, (2) devoid of road access, and (3) free flowing.
~ The "high significance” category included rivers which are mostly

. undeveloped and which have only limited access (i.e. road crossings
- and/or auto access points). All free flowing rivers not identified
in the "highest significance" category were also included. Rivers
kwhlch are mostly undeveloped and which have a parallelling road
were placed in the "significance® category.

Information for this category was derived from the original
data sheets used in the 1977 New Hampshire Wlld, Scenic and Recrea-
tion Rivers study.

5. Scenic Values

Scenic ratings were derived from three prevxous studies
which identified scenic values related to New Hampshire rivers.
These studies included the NERBC's Water, Watts and Wilds, the
- National.Park .Service's National Rivers !nventcgg ‘and the State:

of New Hamnshxre s Wild, Scenic and Recreatlon Rivers study. .

Those rivers 1dentif1ed as belng of hlghest 51gn;f1cance as
scenic resources.must have been.glven that designation by all
three previous studies. Rivers labeled "high 51gnif1cance were
identified by two of these sources. Rivers labeled "significant"
were identified by one of these sources. ‘

6. Critical Ecologic

Critical habitat for federally designated endangered wildlife
species (bald eagle), state designated wildlife species (1oon and
‘osprey) and endangered plants (astralagus robbinsii var. jesupi
which is under consideration for designation) was identified. Any
- river with documented evidence of substantial use by these species
was given a 'hlghest significance" rating. Rivers with suspected
habitat were given a “high significance"” ratlng.

Informatlon for this category was supplled by the New Hampshire
Audubon Society and review was provided by the Audubon Society, the

U.S. Fish and Wildlife Service, and the New Hampshire Fish and Game E

" Department.

7. Wildlife

Critical river related habltat for. non~endangere& species of -
hlgh value to New Hampshire’ resxdents (including deer, moose; fur-'
bearers, and waterfowl) was assessed by the New Hampshire Fish and-
‘Game Department. Criteria included (1) the extent of habitat, (2)
the relative productivity of the habitat, and (3) the relation of
.- the habitat toiriverine systems. .

» e T . C ‘
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Rivers were included in highest sxgnificance, high significance,
or significance categories according to the determination made by

‘New Hampshire Fish and Game. Results were reviewed by members of

New Hampshire Wlldlife Federation.

8. Geology/Natural Features

While there exist a number of river related geologic and
natural features which are of scientific, educational, and scenic
significance (inclnding waterfalls, gorges, white water rapids,
and islands), a state-wide survey has yet to be undertaken. How-
ever, state and university geologists and existing scientific and

- tourist publications were consulted. All notewcrthy geologic

© . features identified by these sources are included in thls report.

iy

Due to the lack of substantive evaluation 1nformatlon, no
sxgnlflcance ranking was attempted and all identified geplogic

features were given the same value for’ the purboses -of thls study.

9. Water Su991§ and Water Qu§1§ty

All rivers which are utilized as community drinking supplies
or which have been given a state "class A" water quality designa-
tion were rated "highest significance."

The New Hampshire Water Supply and Pollution Control Commission
provided initial information and reviewed preliminary findings.

10. Hlstorlc/Cultural

*

Hlstorlc and cultural resources identified included hlstorlc

‘covered bridges, river related historic sites and architectural

features, and historically 51gn1£1cant logging runs. Unfortunately,
no assessment of significant river related archeoclogical sites
presently exists.

As available information was not standardized, no relative
rating of historic/cultural sites was attempted. For the purposes
of this study. all sites were given the same rating.

Sources of information included the National Register of
Historic Places, the National Park Service's Heritage Conservation

~ division, New Hampshire Historxcal Markers, assorted state tourist
) nublications, “kno D div, ; ;
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NEW HAMPSHIRE RIVERS EVALUATION FORM
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Resource Assessment: - -

Recreational and Natural Resource
' - Category Findings

The followzng rivers were. 1dentif1ed as being of highest
81gn1f1cance in each natnral and recreational value category.

Whltefwater Boating

Ammonoosuc River
Androscoggin River (Errol to below Pontook)

- Connecticut River (Hanover to Claremont)

Contoocook River '
Pemigewassett R;ver (East Branch and Bristol Gorge)
Saco River

Swift River

Souhegan Rlver

'PLat Water Boatxng

Androscoggln szer (Errol to Berlln)
Bearcamp River .

Connecticut River (above Hall's Stream)
Magalloway River

Ossipee River

Saco River (lower)

Canoe Camping

Androscogq1n River

Connecticut River (all segments except Gilman Bam to Ryegate Dam)
‘Magalloway River

Pemigewassett River

Pine River

Saco River

Anadromous Fish

Ammonoosuc River

- Baker River

‘Connecticut River
Hall's Stream to Gilman Dam
Ryegate Dam to Hanover
Hanover to Bellows Falls ,
Bellows Falls to Massachusetts border

~ Merrimack River

Franklin to Manchester ‘
Manchester' to Massachusetts border
. Pemigewassett River (East Branch to Franklln)
. Pemigewassett River, East Branch .
Wild Ammonoosuc River

‘Note: While the Lamprey River is not a part of the salmon/shad

'g restoration program; it should .he . recognized as the state's most

signlfxcant«rmver for: other anadromOus specles.
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" Inland Fisheries

‘ Wlldllfe .. .
"Androscogazn RlVer (Brrol to Pontook)

M :- oo ‘34_ .

Ammonoosuc River

Androscoggin River (Errol to Berlin)
Connecticut River (all aegments)
Dead Diamond River ,
Ellis River - -

Hall's Stream '

Indian Stream

Lamprey River

‘Merrimack River (all segments)
North River.

" Pemigewassett River

Pemigewassett River, East Branch

.Pine River

Soucook River
Swift Diamond River

¢WOnalancet/8wift River

'Undevelopea RlVers e . T  :{

Dead Dlamnnd R:vér .
Dry River’ .

Indian Stream -

Nash Stream -

Perry Stream

Saco River, Rocky Branch
Swift Diamond River

Scenic Values

Connecticut River (Headwaters to Gilman Dam)
Pemigewassett River, East Branch

Saco River

Swift Diamond River

Critical Ecologic Values

Androscoggln River (all segments)
Blackwater River
Magalloway River
Connecticut River
Hall's Stream to Gllman Dam
Gilman Dam to Ryegate Dam
; Hanover to Claremont
Hampton/Taylor River
Merrimack River (all segments)
Pemigewasett River (Plymouth to Franklin)

"Plscataqua Rlver

L3

Contoocook River .
Dead Dzamond Rlver T

-

Magallovay:-River . i Ll Rl el s
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Water Suvply

Ammonoosuc River
Androscoggin River
Contoocook River
"Exeter River

Gale River

Lamprey River
Little River
Mascoma River
Oyster River
Souhegan River
wild Ammonoosuc River
Zealand River

Water Quality

-Bellamy River ) ‘ ) .
Blackwater River .- ... .
Gale River ) C ' - )
Piscassis River

Saco River, Bast Branch

- Upper Ammonoosuc .River

Wild Ammonoosuc River

Geologic/Natural Features

Ammonoosuc River ' -
Androscoggin River
Ashuelot River -
Baker River
Bearcamp River

Beaver Brook

Beebe River.:

Cocheco River
Cockermouth River
Cold River
Connecticut River
Cutter River

Dead Diamond River

Dry River

Isinglass River
Pemigewassett River
Pine River -

. Piscataquog River

Saco River

Souhegan River .

Sugar -River

Swift River

Wild .Ammonoosuc Rlver
Wonalancet/Swift River

'5Note. .The above, list 1ncludes all rivers found to be sanxflcant.
. : ty'ranking within this list was attempted. For' evaluatlon
"‘purposes ‘all were ‘given'a riumerical ratzng of "2 {high sxgniflcance)




_ Historical/Cultural
Anmonoosuc River
Ashuelot River

- Baker River
Bearcamp River
Beebe River
Blackwater River
Cocheco River
Cold River
COnnecticut‘River

above Hall's Stream
"Hall's Stream to Gilman Dam
Ryegate Dam to Hanover
Hanover to Claremont

Contoocook River
Ellis River
Israel River Lo - e e T S T

_ Pemigéwassett River . . . ., ., T S S SO DT &
Perry Stream L h - :
Piscataquog River -

Saco. River
Soucook River
Sugar River
Swift River

Warner River 3

Wild Aammonoosuc River

Note: The above list includes all rivers found to be significant.
No priority ranking within the list was attempted. For evaluation ‘
purposes all were given a numerical rating of "2" (hlgh slgnlflcance).
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»iResource Assessment-"

Listing of Rivers Accofdlng
to Composite Resource Values

Ammonoosuc River
Androscoggin River

{Brrol to Pontook)

Pontook to Berlin

Baker River
Blackwater River
Connecticut River
Headwaters to Hall's Stream
Hall's Stream to Gilman Dam
‘Ryegate Dam to Wilder Dam)
( Wilder bam to Bellows Falls)
{ Bellows Falls to Mass. line)
Contoocook River

I
i
it

‘Dead Diamond River .

Highest Composite River Resource Values {qualitative rating of 14+)

~ Lamprey River‘

Magalloway River:
Merrimack River |,
Franklin to Manchester)
Manchester to Mass. 11ne)

Pemigewassett River

Pemigewassett Rlver,kEast Branch
Pine River

Saco River

Souhegan River

" Swift Diamond River-
~ Swift River (Saco Basin)

Wild Ammonoocsuc River

High- Composite River  Resource Values.(duaiitatiVe rating of 10-13)

.fzeAndroscoggln (Berlln to Maine llne)
" .'Bearcamp River:

Connecticut River (Gilman Dam to
Ryegate Dam)

Exeter/Squamscott Rlver

Gale River ‘

Hampton/Taylor River
Perry Stream
Piscataquog River
Soucock River
Wonalancet/Swift River

-

‘Beebe River

Moderate Composite River Resource Values {qualitative rating of 6-9)

Ashuelot RlverQ

Bellamy River
Cocheco River
Cold River

Dry River

Ellis River
Indian Stream
Isinglass River
Israel River
Little River
Mad River
Mascoma River

. Nash Strean
‘Ossipee River

Oyster River

Piscassic River.
Piscatagua River

Saco River, East Branch
Saco River, Rocky Branch
Salmon Falls Rlver
Smith River

Sugar River

Upver Ammonoosuc River
Wild River .
Zealand River
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Other Rlvers Identifled as’ Slgnlflcant in- One or More
Resource Categorles -

Ashuelot River, South Branch
Baker River, South Branch

Moose River
Nashua River

Beaver Brook
Carrol Stream
Chocorua River
Cockermouth River
Cutler River
Fowler River
Hall's Stream
Indian River
Johns River
Lovell River

Merrymeeting River

Mohawk River

S

‘Newfound River

Nissitissit River

‘North River

Otter Brook
Peabody River
Phillips Brook
Salmon Hole BRrook
Sawyer River
Suncook River
Tioga River.
Warner River

Winnipesaukee River
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npmmx H ’ | RESOURCE CATEGORIES | owonem e .-
B - T-1- o R i a— TR
L , ' . g 1. High Conflict) =~
. New Hampshire Rlvar Protejct,ion and . | - il P | Resolution Dltﬂcult
_Energy Development Project ‘ g fu 9 '§.§ u -8 ‘é':ff :3.: 2. High Conflictj:
Lo : s 2 |S¥ i : o0 = 'g o [0%154]8 Y Resolution Possiblo ‘
R =g 1239 2 g.:: 1o 8o | 839 [B% ”g f 5 3. conflict; Resolution o
T A o wn o gg %u'gfﬁ 2 el =20 d gg " g P !
OGRS PROGECT S8 u8| e 942 |46]5 |HAI5 |98 |8 u|a5 |4 N contrict
_REYER ! g7 |87 A EMET(ET|SBT|F |8a|aq]a |4 e ontrten
1 MOMOOSULC © - " | wWoodsville 4
_umonoosuc v _ Bethlehem Dam ‘ x | x 2
S riimonoosuC .1 risbon ' ' . ' 4
© AKINCNOOSUGC, | nmmonoosuc River Dam I P . J 4
.droscoggin | Portook x | . , x [ b x 1
:“droscoqgin .| Sawmill Dam 1 - O I ' 4
~udroscoggin Errol Dam ; o x 1. - 3
.dekwater - ‘Blackwater Dam I I EE x 2
. onneeticut | Hart Island x4 x x | x x Tx x x 1 A
) ':,.;umpcs:iguii;;. ‘ Chase Island 1ox x x | x x |- % x x 1 PR
" unecticut .| Murphy Dam X x - S x : 3 ; :
I:zectic\xt‘ - -Dodge Falls o 4 L
" ritoocook " | Horkinton Power 4 W
,m;oocaok . Hopkinton-Everett 3 !
uentoocook Hoague-Sorague . . 4
. ‘ontoocook.. -Noone Mills ' ~ P 4
- '(;.:»ntqccook"-’..'“ | .Hillsborough o S 4
. Antoocook Penacook Lower 4
‘ontoocook ;- . | Penacook Upper 4
if;mtobcook : ~|. Contoocook River Park 4 .
.fontoocook . Rolfe Canal 3 ’
Lprey ’ .Macallen Dam x 2
caprey -~ .| wiswall x 2
i ‘rimack - | Moores Falls ~ ] x X §x x . x 1
rimaek. O /| Sewalls Falls x | x N x 1
i sigewaaset .| Livermore Falls = x | x x| x 1
+nigewasset “|' FPranklin Falls v x | x . % 3
wlgewasset,’ E. Br.] .Lincoln Hydro x X ix x 1
~shegan - 7| Pennichuck : x | x 2
Laprey - v . Wadleigh . x 2



http:Frank.Un
http:llOJIOCHIU.tf

