lands such as cat‐tails, various sedges, speckled alder,
and red maple. The following summary describes each
of these three technical criteria:

publication date was 1999. Mapping of

Wetlands are classified according to their dominant

Lebanon resulted in approximately

cover type, which is typically vegetated. The 1972 Fed‐
eral Water Pollution Control Act (renamed the Clean
Water Act when it was amended in 1977) established
the National Wetlands Inventory (NWI) branch of the
U.S. Fish & Wildlife Service to classify and map all of
the wetlands in the United States. In New England,
most of this work was completed in the mid 1980’s
using black‐and‐white aerial photographs from the
National High Altitude Aerial Photography Program.
The mapping program followed the Classification of
Wetlands and Deepwater Habitats of the United States
by Lewis Cowardin et al. (1979), and this system is still
in use today. This initial mapping was fairly coarse,
however, and on an average basis tends to under‐
represent the number of wetlands in a given area by
as much as 50%. For example, in Lebanon, just 1039.2
acres of wetlands were identified by the NWI program
versus the 2000+ acres identified by this NRI Project.

1525 acres of hydric soils for the City.

These were completed on a county
wide basis, and for Grafton County the

Chapter III: Wetlands and Their Functions
A. OVERVIEW
Wetlands are lands that are transitional between up‐
lands and deep water habitats. They include swamps,
marshes, bogs, and fens, as well as the fringes of lakes
and ponds, rivers and streams. Along the coast they
include estuaries, mudflats, tide pools, and the strand
of the seashore itself. They are as old as the oceans
and as new as rainwater pools in freshly excavated
ground. They cover over 15% of the New England
landscape; in Lebanon they cover at least 5.7% of the
landscape exclusive of the two large lakes (Boston Lot
and Mascoma) and the deepwater portions of the
Connecticut River. Both the state of New Hampshire
and the Federal government use the following defini‐
tion for wetlands:
“Wetlands are those areas that are saturated or inun‐
dated by surface or ground water at a frequency and
duration sufficient to support, and that under normal
circumstances do support, a prevalence of vegetation
typically adapted for life in saturated soil conditions.
Wetlands generally include swamps, marshes, bogs,
and similar areas” [42 Federal Register 37125‐26, 37128‐29, July 19,
1977; NH RSA 482‐A:1]

The above definition identifies three technical criteria
for wetlands: water or hydrology, wet or hydric soils,
and vegetation that prefers wet soils, or hydrophytes.
When and where all of these criteria are present on
the landscape comprise the very basis of a wetland.
For example, water has to be present for a long
enough period of time during the growing season for
soil to develop certain characteristics that wetland
scientists define as hydric. Plants have to be predomi‐
nantly hydrophytes, or those that typically live in wet‐

Hydric soil areas did not necessarily
line up with NWI wetland areas, and
when these two map sources were
compiled together the result was ap‐
proximately 1980 acres of wetlands in
Lebanon (see map at right).1
Wetland mapping was an important
part of the NRI Project because of
their importance on the landscape.
For millennia wetlands have served
humankind by regulating floodwaters,
recycling nutrients and sediment, pro‐
viding clean water to drink and wildlife to hunt. Mod‐
ern day alterations to the landscape have elevated the
value of wetland function to unprecedented levels as
they have withstood damaging hurricanes and floods,

Another “remote” method of mapping wetlands in the

required billions on purifying the water, and faced

region took place in the 1980’s and 1990’s by the Soil

wildlife extinction rates that are unparalleled in the

Conservation Service (now Natural Resource Conser‐

past 250 million years. The Clean Water Act was a sig‐

vation Service). The SCS used stereoscopic imagery of
the landscape to interpret the location of hydric soils.

This initial wetlands map shows where
the National Wetlands Inventory (NWI)
and the Natural Resource Conservation
Service (NRCS) mapped wetlands. Com‐

1

Both the NWI and SCS (NRCS) acreages of wetlands for Lebanon
include open water areas such as Boston Lot Lake, Mascoma Lake,
and the Connecticut River.

nificant step in the regulation of wetlands and water‐
ways, and has governed their treatment since 1972. In
New Hampshire the regulation of filling and dredging
of wetlands began three years earlier (1969), and the
state currently operates a joint permitting program
with the federal government. In spite of these safe‐
guards however, the state continues to lose wetlands
at an alarming rate – over 150 acres per year, which
although significant, is a mere fraction of the esti‐
mated loss of 361,000 acres per year in the Eastern
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U.S.2

5. Educational Potential

Since 1980, a number of wetland evaluation systems

6. Scenic Quality

have been developed in the United States, including

7. Wetland‐based Recreation

federal government publications such as the Wetland

8. Floodwater Storage

Evaluation Technique (WET I & II, USACOE Water‐
ways Experiment Station) and the Highway Methodol‐

9. Groundwater Recharge/Discharge

ogy Workbook and Supplement (USACOE), plus some

10. Sediment Trapping

state and regional systems such as Functional Assess‐

11. Nutrient Trapping/Retention/
Transformation

ment of Freshwater Wetlands: A Manual and Training
Outline (Larson et al. 1989), and Method for the Com‐

12. Shoreline Anchoring

parative Evaluation of Non‐Tidal Wetlands in New
Hampshire (Ammann and Stone 1991). The latter
document is a recommended wetland evaluation
method for New Hampshire, although it is currently
undergoing a significant revision and update and
therefore was not used in Lebanon.

3

All wetlands have functions that
serve the surrounding ecosys‐
tem. All of these functions con‐
tribute to the well being of hu‐
mans, therefore they are highly
valued by society

Each of these methods addresses some of the salient
functional values that wetlands contain, including but
not limited to the following:
1.

Ecological Integrity

2. Wetland Wildlife Habitat

For the assessment of wetlands in Lebanon, greater
emphasis was placed on Ecological Integrity than any
other function. Given the rapid current rate of devel‐
opment and the rate of loss of wetlands in the City, a
focus on this function seemed appropriate since the
‘intactness’ of a wetland on the landscape
prescribes every other function it performs.
State and regional methodologies typically
begin with an assessment of ecological in‐
tegrity, but very few explore all of the essen‐
tial biophysical attributes that comprise the
function. The only wetland assessment
method that was found to contain a thorough evalua‐
tion of ecological integrity was Ecological Integrity
Assessment and Performance Measures for Wetland
Mitigation by NatureServe. In this method, ecological
integrity was measured on the basis of the following
attributes:
1.

3. Production Export

8. Organic matter accumulation
9. Presence of invasive, weedy, or ruderal
species
10. Amount and condition of current hy‐
drology

B. SAMPLING APPROACHES
Beginning in July 2008, wetlands in Lebanon were
identified using a combination of map resources and

11. Hydrologic connectivity
12. Soil/substrate condition
13. Patch size relative to other wetlands in
a given area
The aerial view of Lebanon High School at right illustrates
an example of how wetlands can be fragmented and their
natural buffers compromised. Besides a loss of wildlife habi‐
tat and groundwater discharge/recharge, what other func‐
tions are being impaired by the presence of impervious sur‐
faces such as parking lots and rooftops?
Compare this with the well‐vegetated buffers behind Nature
Walk as seen below. Which animal is helping control flood‐
ing?

Surrounding land use

3. Buffer length and width
2
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7. Vegetation condition

series of mechanisms for conserving wetlands and of‐
fers recommendations for the protection of wetland
function using both regulatory and non‐regulatory
methods.

2. Landscape connectivity

4. Aquatic Life Support
Statewide wetlands loss data based on study by Vicki Chase et
al. (2006) as presented at the Annual Meeting of the NH Asso‐
ciation of Wetlands Scientists, Concord, NH, 2006; data on the
rate of nationwide wetland loss provided by the USFWS Status
and Trends – Coastal Watersheds of the Eastern United States
1998 – 2004.

6. Amount & type of previous disturbance
in wetland

4. Condition of buffer

4

5. Water quality
4

A “buffer” is an upland of variable width that lies immediately
adjacent to a wetland. Buffers trap sediments, take up nutri‐
ents, detoxify pollutants, and serve as wildlife habitat.

This chapter on wetlands and their functions reviews
the methods used in mapping and delineating wet‐
lands, classifying them, and assessing their functions
and values. It describes the general condition of wet‐
lands in Lebanon and highlights a few of the salient,
high value wetland complexes. Finally, it provides a

field observations. Initial wetland map information
was derived from NH GRANIT GIS data sources, in‐
cluding the 1987 USGS data on surface water bodies,
the 1986‐7 NWI wetlands map for the region, and the
1999 Grafton County Soil Survey for hydric soils. The
City of Lebanon Planning Office augmented these

map data with selected coverages that their GIS Coor‐
dinator had derived from a 2007 aerial photogram‐
metric survey of the City, namely, a two‐foot contour
interval data set, a culvert and ditches data set, and an
intermittent and perennial stream data set. Of addi‐
tional use was a paper map copy of a wetlands map
from ca. 1981 that was attached to a previous wetland
assessment completed by Dartmouth College.5
Field assessments took place over the course of 26 site
visits that were devoted to the NRI in general and
typically included wetland mapping and assessment
efforts. Certain wetland complexes were prioritized
for visitation, particularly those that were difficult to
map, those of very high value, and those that were
being considered for filling or dredging by proposed
development projects. Wetlands on slopes, with dense
softwood cover, and in shallow vernal basins were
perhaps the most difficult to determine from existing
aerial photography. Several properties were visited to
complete GPS‐based delineations for these types of
challenging wetlands. Finally, at least two sites that
were the subject of proposed development projects
were also visited to assess wetland values for baseline
purposes, namely, the Airport East area, and off
Mount Support Road.
The ‘Working Wetlands Map’ at right shows where GPS
points were concentrated around softwood swamps and
other areas where ground‐truthing was needed on selected
properties. Wetland boundary accuracy for the purpose of
City‐wide mapping and wetland assessment was 3.3 to 7.7
meters, or roughly the width of the line that is visible on the
map.

In areas where field delineations were completed,
minimum convex polygons were created from GPS
angle points along the wetland edge. Delineation pa‐
rameters followed the 1987 Army Corps of Engineers
5

This assessment unfortunately used out‐of‐date hydric soil
data and did not offer much insight on current wetland con‐

Wetlands Delineation Manual (ACOE Tech. Rpt. Y‐87‐
1). A Garmin 12XL GPS unit was used, with an average
precision of 3.2 to 7.7 meters. No attempt was made to
correct these data or to conduct a legal survey of these
wetland edges. For this reason, the attached maps and
GIS data should not be used for legal or survey pur‐
poses. It should also be noted that in spite of high
quality remote data sources (i.e. the 2007 photogram‐
metric data), not all wetlands were identifiable from
the air. This was particularly true for wetlands with
dense softwood cover, small wetlands on slopes, and
wetlands that have been significantly altered by hu‐
mans.

Wetland Classification
The National Wetlands Inventory (NWI) protocol was
used for classifying all wetlands in Lebanon. As noted
above, this protocol uses the system published in the
Classification of Wetlands and Deepwater Habitats of
the United States by Lewis M. Cowardin, Virginia
Carter, Francis C. Golet, and Edward T. LaRoe (1979).
Existing NWI maps were enhanced by on‐site surveys
that allowed for greater resolution of the map units,
for example, by mapping shoreland fringe wetlands
along major bodies of water. Each wetland unit that
was observable in the field or by virtue of the 2007
aerial photographs was assigned a cover type and wa‐
ter regime modifier. Since all of Lebanon wetlands
were freshwater wetlands, they fell within one or
more of the three freshwater systems, namely (L)
lacustrine, (R) riverine, and (P) palustrine. The last
include marshes, swamps, bogs and fens, which were
the most common type of wetlands found in the City.
Occasionally, two systems were merged because of
the tightly interspersed nature of the cover type. For
example, narrow streams with forested cover and
streamside seeps were often considered both (R) riv‐
erine and (P) palustrine. An illustrated example is
shown on the following page. Appendix D contains a
full list of NWI cover types by system.
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P = Palustrine, or a non‐
tidal freshwater wetland. It
is one of 5 major systems:
Marine
Estuarine
Lacustrine
Riverine
Palustrine

FO = Forested, one of 5 vegetated cover types in the
Palustrine system: (FO) Forested; (SS) Scrub‐shrub;
(EM) Emergent; (AB) Aquatic Bed; (ML) Moss‐Lichen
E = Seasonally Flooded/Saturated,
one of about 10 water regime modi‐
fiers that describes hydrology

1 = Broad‐leaved Deciduous (e.g. Red Maple)
4 = Needle‐leaved Evergreen (e.g. Hemlock)
1 / 4 means that the deciduous trees are slightly more
dominant than the conifers
This is what it looks like

eration but for all species in all canopy and sub‐
canopy layers
3a. Hydrologic condition – evaluates the amount of
natural versus anthropogenic sources of water
3b. Hydroperiod ‐ separated by three wetland types
– riverine/lacustrine, non‐riverine enriched, and
poor isolated wetlands, evaluates natural versus
impacted period of saturation/inundation
3c. Hydrologic connectivity ‐ separated by three
wetland types, evaluates presence of surface or
groundwater connection to other wetlands, or
anthropogenic modifications to this

Above: An example of the NWI classification system showing a palustrine forested swamp of hardwoods and conifers.

Wetland Evaluation
As stated above, wetland evaluations in Lebanon fo‐
cused on Ecological Integrity by using a recently pub‐
lished method by NatureServe.6 This assessment
methodology not only considers a number of wetland
attributes that are pertinent to other functions, it also
considers different types of wetlands as well.
Evaluation metrics include 20 different rating ques‐
tions for four types of wetlands: wet meadows‐
marshes, floodplain and swamp forests, and bogs &
fens. The following list summarizes each of these rat‐
ing questions:
1a. Landscape connectivity* ‐ assesses the
‘embeddedness’ of the wetland unit
1b. Surrounding land use index* ‐ requires a calcula‐
tion of the % of the wetland buffer area that is
occupied by specific land uses, then provides a
coefficient multiplier for each use type
1c. Average buffer width* ‐ asks for an estimate of
6

The base publication for this draft is Faber‐Langendoen, D., J.
Rocchio, M. Schafale, C. Nordman, M. Pyne, J. Teague, T. Foti,
and P. Comer. 2006. Ecological Integrity Assessment and Per‐
formance Measures for Wetland Mitigation. NatureServe, Ar‐
lington, Virginia. Level II rapid assessment metrics for the EIA
was supplied by Bill Nichols of the NH Natural Heritage Pro‐
gram, DRED, Concord, NH in January and March 2010.
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the average buffer width

4a. Soil disturbance – assesses the amount and cause
of any bare soil areas

1d. Buffer Length – based on a percent of the overall
occurrence perimeter

4b. Water quality – based on direct observations of
potentially impaired waters

1e. Buffer condition – general assessment of im‐
pacts/disturbance in the wetland buffer

5a. Absolute patch size – evaluates relative size of
wetland to other wetlands of similar types in the
region/watershed

2a. Vegetation structure – separated by three wet‐
land types, estimates condition by the structural
quality of the vegetation type(s) present
2b. Organic matter accumulation ‐ separated by
three wetland types, estimates age and condi‐
tion by the presence/absence of coarse woody
material
2c. Cover of native plant increasers – considers the
amount of monocultural species that have
arisen on account of prior disturbance, such as
cat‐tail, poison‐ivy, and hay‐scented fern
2d. Relative cover of native plant species – based on
field observation
2e. Cover of exotic invasive plant species – further
refines non‐natives by asking for cover of those
that are deemed invasive
2f. Vegetation regeneration (floodplain and swamp
forests only) – based on native tree regenera‐
tion, further reflecting prior past disturbance
2g. Vegetation composition – partially recaps regen‐

1.

Small (i.e. < 3 acres) isolated wetlands that
were created, excavated, or significantly al‐
tered by anthropogenic causes were treated as
separate units – e.g. Pike Industries pond

2. Small (i.e. < 3 acres) isolated wetlands with no
visible inflows or outflows were grouped with
other small isolated wetlands in the immediate
sub‐region – e.g. Bass Hill Isolateds, Eastman
Hill Isolateds
3. Small (i.e. < 3 acres) isolated wetlands with
distinctly visible inflows and/or outflows were
grouped with other small isolated wetlands in
the same sub‐watershed – e.g. Landmark Iso‐
lateds South, Landmark Isolateds North
4. Larger (i.e. > 3 acres) isolated wetlands with

5b. Relative patch size – considers amount of reduc‐
tion in original size by anthropogenic means
* These three ranking questions were removed in
the March 2010 draft Level II rapid assessment met‐
rics and therefore the resultant mean scores were
based on ranking questions 1d to 5b. The mean score
was a simple average of all values for each wetland
using the above ranking criteria, which resulted in a
number between 1.00 and 5.00.

Individual wetland assessments were completed on all
wetlands greater than four acres, as well as a random
selection of eight wetlands that were smaller than
four acres. Each assessment was made on the basis of
available field knowledge and careful inspection of
remote map data. Assessment units were created from
the initial wetlands mapping effort that utilized GPS,
GIS and color aerial photograph data for each wet‐
land. Evaluation unit boundaries were created accord‐
ing to the following guidance:

At .24 acres, the Starr Hill Vernal Pool (above) was too small
to evaluate, although it did contain excellent habitat for
breeding salamanders, wood frogs and a number of aquatic
invertebrates.

no distinctly visible inflows or outflows were
treated as separate units – e.g. Farnum Hill
Road
5. Larger non‐isolated wetlands with direct in‐
flows or outflows that were bound together by
a common tributary were considered a part of

a single evaluation unit (e.g. Hardy Hill
Brook); these complexes began at the upper‐
most, hydrologically connected unit and
ended at either the Mascoma River or Con‐
necticut River unless they were effectively iso‐
lated due to a highly ineffective, “pinched” cul‐
vert (e.g. Mt. Support Base Complex)
6. All non‐riverine wetland units that were di‐
rectly adjacent to a major tributary, stream, or
river were considered part of the major river‐
ine unit – e.g. floodplains of the Central Mas‐
coma River
7. Major riverine systems were separated on the
basis of a major dam that blocked direct fish
and aquatic life passage – i.e. Upper versus
Lower Connecticut River; Upper versus Cen‐
tral versus Lower Mascoma River
8. All five of the above major riverine wetland
complexes included both the deepwater and
shoreland portions of the system in one unit

C. FINDINGS
1. Wetlands Mapping and Assessment

Table 3. Major NWI Cover Types among Lebanon’s Wetlands
SYSTEM

SUBSYSTEM/

Lacustrine

Limnetic

Palustrine

Riverine

TOTAL

Littoral
Aquatic Bed
Emergent
Scrub‐Shrub
Forested ‐ Living
Forested – Dead
Rocky Bed
Unconsolidated
Bottom (flooded)
Lower Perennial
Upper Perennial
Intermittent

Number of Units

ACRES

2

136.39

7
5
274
257
824
8
1
157

2.34
5.03
218.55
180.05
731.57
24.70
.05
65.08

38
84
24
1792

466.55
185.76
4.57
2022.09

Wetlands were located in nearly all level and shal‐
lowly sloping soils where high average water tables
were within 18 inches of the surface. Since Lebanon is
dominated by fine‐textured soils with a glacially de‐
rived hardpan below the surface, water table wetlands
were very frequent across the landscape. Wetlands
were also found at seepage sites where groundwater
discharged to the surface at the ‘toe’ of a slope, in
stony‐bouldery environments, and at sites where wa‐
ter tables have been altered by ditching or scraping.
The last site’s included nearly all of the former and

Wetlands Mapping
A total of 2022.09 acres of wetland were delineated in
Lebanon, or roughly 7.6% of the City. This included
four principal deepwater habitats, the Mascoma and
Connecticut Rivers and Mascoma and Boston Lot
Lakes, which totaled 496 acres themselves. Approxi‐
mately 35% of these wetlands were directly observed
and/or delineated in the field, at which roughly 2000
GPS points were taken. A total of 1792 individual wet‐
land units were mapped, with a minimum size
of .0003 acres, a maximum size of 258.18 acres, and a
mean size of 1.13 acres. These units conformed to over
190 NWI cover types among the following major
groups:

Above: classic groundwater discharge wetland (seepage
swamp) showing an abundance of ferns, red maple and pit‐
and‐mounds.

current agricultural land in Lebanon, much of which
has converted to woodland over the past 100 ‐ 150
years. Owing to the prevalence of hardpan, seepage
sites, and altered soils in Lebanon, there are likely
more wetlands than what was mapped for this NRI.
Additional wetlands that were not identified in the
field or through aerial photo interpretation may equal
as much as 100 additional acres.
Among the wetland types that were the most com‐
mon, forested wetlands had the most diversity, the

Wilder Dam helps protect downstream flooding along Leba‐
non’s largest river, yet it comes at a cost by preventing wildlife
passage.

greatest abundance, and the highest value among all
wetlands in Lebanon. There were over 70 types of for‐
ested wetlands found in Lebanon among the 824 units
that were mapped. These included wetlands with de‐
ciduous, coniferous, and mixed forest canopies, mixed
forest and scrub‐shrub canopies, and mixed riverine
and palustrine forested systems. Fully one third of the
wetlands in the City were dominated by forested
canopies. Noteworthy among these were the silver
maple floodplains at Two Rivers Conservation Area,
the mixed forest canopies associated with many of the
vernal pools, and the extensive riparian swamps along
Great Brook.

Riverine wetlands made up nearly one third of the
wetland acreage as well. The largest wetland complex
in Lebanon was the Lower Connecticut River, which
at over 300 acres was nearly fifty percent larger than
the next largest complex along the Central Mascoma
River. The Lower Connecticut included point bars and
shoals, sandy and rocky shores, isolated islands and
shallow bays and coves. Wilder Dam has severely al‐
tered the natural floodway of this riverine stretch, yet
ample evidence of large river processes was still evi‐
dent. The scattered silver maple floodplain forests,
deep spring‐fed ‘holes’ where coldwater fish reside,
and shoreline seep habitats that support rare plants
and animals were among the salient macro‐riverine
features that were observed. Smaller riparian systems
were no less important, and in fact made up the bulk
of the riverine wetlands in Lebanon. Virtually all of
the perennial streams contained chains of wetlands
along them, especially Trues Brook, Great Brook,
Hardy Hill Brook, and Blodgett Brook. Most of these
perennial systems appeared to desynchronize flood‐
water surges along the Mascoma River, which, with
two major dams, in turn slowed down floodwaters as
they entered the Connecticut River.
Wetland Evaluation Units
The completion of the wetland mapping allowed for
the designation of separate wetland units for evalua‐
tion. Following the guidance described above, a total
of 121 wetland evaluation units were defined. Many of
these units were comprised of single NWI cover types,
although most of the units involved complexes of sev‐
eral NWI cover types. The most extensive complex,
Great Brook, contained 218 NWI cover types. Sixty of
the 121 wetland units were evaluated using the Nature‐
Serve metrics on Ecological Integrity. All but eight of
these were over 4 acres in size. Wetlands smaller than
four acres tended to be isolated and often highly al‐
tered (i.e. excavated ponds), and did not yield signifi‐
cant ranking results when the eight random evalua‐
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Id

Name_Location

ACRES

44

Landmark Isolateds South

20.76

16

Hibbard Brook

25

Martins Brook

46

Mean
Score

Id

Name_Location

1.06

17

Hibbard Brook West

31.86

1.12

42

Upper Connecticut River

46.62

1.14

121

Landmark Isolateds North

5.96

1.18

74

Barden Isolateds

1.74

30

Pipas Fen

48

ACRES

Mean
Score

21.02

2.30

144.37

2.35

Stoney Brook South

6.52

2.35

106

Cross Road Isolateds West

4.58

2.41

1.18

37

Stoney Brook

14.68

2.43

0.80

1.24

43

Upper Mascoma River

56.59

2.45

Upper Mt Support complex

3.82

1.24

1

Airport East Complex

51.50

2.47

11

Farnum Hill South

1.44

1.29

2

Airport Northeast

22.67

2.47

40

Mount Support NW

8.75

1.29

22

Lower Connecticut River

309.05

2.48

45

Boston Lot/Burnt Mtn. Isolat‐

4.02

1.29

105

Stage Coach Road Seepage

5.71

2.49

95

Cross Rd South Isolateds

2.50

1.29

36

Stockwell Brook

26.27

2.50

19

Indian Ridge Northeast

6.94

1.49

33

Route 120 West

161.30

2.63

14

Great Brook

134.90

1.54

27

Medical Center North

47.12

2.65

41

Trues Brook

13.28

1.60

8

Carter Country Club

18.30

2.71

55

Hibbard Brook East

4.82

1.65

60

Sachem Village South

6.83

2.71

tions were completed.

114

Hall Road North

5.76

1.67

24

Lower Mascoma River

22.63

2.81

Evaluation scores for each ranking question ranged
from “1” (the highest score) to “5” (the lowest score).7
Wetland complexes with multiple cover types were
scored according to the proportion of each cover type

7

Boston Lot Lake

64.98

1.71

59

East Wilder‐Indian Ridge

14.27

2.82

15

Hardy Hill Brook

38.45

1.72

13

Freeman Ave End

10.50

2.85

90

Slayton Hill Road West

12.18

1.75

32

Route 120 ‐ Etna Road

111.29

3.04

28

Medical Center Northwest

5.87

1.76

12

Farr Road

4.70

3.06

7

23

Lower Landmark Complex

62.78

1.82

18

I‐89 Roadside ‐ Airport North

4.66

3.06

34

Ruddsboro Brook

4.44

1.84

119

Tomapo Farm West Isolated

1.87

3.12

5

Blodgett Brook

48.54

1.88

26

Mascoma Lake

107.20

3.24

10

Farnum Hill Rd

4.04

1.88

91

Prospect‐Moulton Rd West

4.02

3.29

35

Sachem Village North

8.59

1.91

29

Mt Support Base Complex

21.06

3.31

3

Airport South Complex

10.45

1.94

76

Ruddsboro Rd West

4.72

3.44

20

Jesse's East

4.55

2.18

4

Birch Terrace Slough

0.89

3.53

116

Route 120 North

4.79

2.26

9

Central Mascoma River

169.86

3.59

6

Blodgett Brook East

6.81

2.29

21

Lebanon HS complex

2.33

3.65

31

Prospect Street Drainage

6.28

2.29

57

WalMart marsh & ponds south

18.59

3.82

As shown on page 2, the Lebanon High School Complex has
at least four main NWI cover types, each of which had
separate calculations for ecological integrity. These values
were transformed using the approximate percent of each
cover type in the complex.

The metrics ranking form actually used letters (i.e. A, B, C, D,
& E), although these were converted into numbers for the pur‐
pose of establishing statistical comparisons.

Bottomless Pit near the Hanover town line
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Table 4. Wetland Evaluation results ranked by highest value (lowest mean score) to lowest value (highest mean score)

present. For example, if a wetland was 50% bog & fen
and 50% marsh and the score for bog & fen was “2” and
the score for marsh was “3,” then the input score was
“2.5.” Similar transformations were computed for all
complexes with multiple scores, which resulted in sta‐
tistical precision to the hundredth of a point. This pro‐
vided an ultimate range of min/max mean scores from
1.00 (a perfect score with the highest ecological integ‐
rity) to 5.00 (the lowest score with the worst ecological
integrity) for each wetland evaluation unit that was as‐
sessed.
The best score among the 60 wetland evaluation units
that were assessed was 1.06 (Landmark Isolateds South),
and the worst was 3.82 (WalMart Marsh Ponds South).
The mean score for all 60 wetlands was 2.24. Thirty‐five
wetlands exceeded the mean score (i.e. with numbers
lower than 2.24) and 25 wetlands scored worse than the
mean (i.e. with numbers higher than 2.24). The largest
wetland worse than the mean was the Upper Connecti‐
cut River with a score of 2.35. The smallest was the bet‐

Above: Old growth structure at edge of vernal pool in the
Landmark Isolateds North wetland complex.

ter than the mean score was the Pipas Fen with a score
of 1.24. The largest wetland below the mean score was
the Lower Connecticut River with a score of 2.48 and
the smallest was Birch Terrace Slough with a score of

3.53. Table 4 summarizes the results of the 60 wetland
assessments.
2. Lebanon’s Most Valuable Wetlands
Table 4 provides a clear picture of how Lebanon’s wet‐
lands ranked according to attributes related to Eco‐
logical Integrity, although additional valuable services
that wetlands provide must also be considered when
evaluating them. The overview above suggests that
there are at least 11 other functions that wetlands
have, some of which provide significant benefits to
city residents even if they have been altered or com‐
promised by past land use practices. Among the most
important functions that even the lowest ranked wet‐
land in Lebanon currently serves is Floodwater Stor‐
age. The ability for a created or excavated pond to
hold back floodwaters and prevent downstream
scouring is quite pronounced, especially in areas
where even slight changes in floodwater elevations
could have disastrous consequences. For this reason,
the ensuing discussion about Lebanon’s most valuable
wetlands not only considers their ranked scores for
ecological integrity, it also considers some of the
other important functions that are being served by
the wetland complexes.

Landmark Isolateds North (1.18) and South (1.06)

Hibbard Brook (1.12)

These wetlands were complexes of isolated water bod‐
ies that had some hydrologic connection to each
other within the two major sub‐watersheds on the
Landmark lands. The northernmost grouping in‐
cluded 14 basin swamps and vernal pools that were
mostly connected by intermittent streams above the
Dartmouth‐Hitchcock Medical Center (DHMC) com‐
plex. In only one wetland were there small amounts of
filling for a road crossing at a “pinch point” in the for‐
ested swamp. Otherwise, these wetlands represented
very intact, wildlife‐rich habitats that captured flood‐
waters, sediments, and nutrients, and provided local‐
ized groundwater recharge.

This wetland complex extends south from Cross Road
to the town line with Plainfield. It includes a series of
beaver wetlands, marshes, and scrub‐shrub swamps,
with forested riparian zones in between. The land sur‐
rounding the wetland is mostly unfragmented and
wooded, although the uppermost reaches of the west‐
ern tributaries includ some fields along Poverty Lane
near Colonial Homestead Farm. High quality moose,
deer and bear habitat appeared to be present based on
cover types, surface water density, and available hard
mast. The lack of disturbance to the riparian zone and
its remoteness were principal factors that contributed
to its high rank. Other functions that appeared to be
present in this system included floodwater storage,
sediment retention and nutrient retention and trans‐
formation.

The same was true for the southern extension of these
isolated basins, wherein at least 40 wetland units were
grouped according to their hydrologic connection to
the Lower Landmark (“Wetland 31”) Complex just
north of the Mascoma River and Mascoma Street Ex‐
tension. This area contained intact forested buffers of
considerable age, had a high degree of geomorpho‐
logic diversity, and supported one of the richest wild‐
life habitat complexes in Lebanon. Isolated basins that
acted as vernal pools were too numerous to get an ex‐
act count, although 22 were recognized in this sub‐
watershed on the vernal pool map of Lebanon (see
Chapter IV). The picture on the previous page illus‐
trates the undisturbed nature of the soils and long‐
term accumulation of coarse woody material.
Lower Landmark Complex (1.82)

Whereas the upper part of the Lower
Landmark complex is undisturbed
(as seen above from Burnt Mt.), the
lower part is hydrologically con‐
nected to the seeps and swales along
Interstate 89. At right is a classic effu‐
sion of iron‐rich water from an im‐
paired seepage area. The iron results
from excessive bacterial growth.

This 63‐acre wetland in the southern part of the Land‐
mark lands includes two main parts that represent the
absolute range of “intactness” in a wetland ecosystem.
The northern part lies outside of any residential zone
and reflects the same high quality of the group of iso‐
lated wetlands to the north. It lacks any appreciable
disturbance, contains exceptional wildlife habitat di‐
versity, and produces clear, well‐oxygenated water for

The headwaters of Hibbard Brook (above) arise from Cross
Road in a small marsh along the roadside. This pristine
brook and series of beaver marshes extends all the way into
Plainfield.

an abundant population of aquatic life species. The
eastern part is bisected by Interstate 89, Old Pine
Tree Cemetery Road, Mascoma Street Extension, and
several four‐wheel drive roads. Large portions of the
wetland are filled, channelized, dredged, scraped and
built upon. Yet both parts are hydrologically con‐
nected and come together nearly one half mile from
the Mascoma River. What the northern part lacks in
terms of access, visibility (easily viewed scenic qual‐
ity), and educational potential, the eastern part makes
up for in good quantity. ‘Nature Walk’ Condominiums
next to the Sacred Heart Cemetery leads directly to
easily accessed viewing stations that include vistas
across beaver marshes, scrub‐shrub swamps and for‐
ested wetlands. These marshes are serving invaluable
functions as sediment traps and nutrient sinks for all
of the inputs that come from the roadways and resi‐
dential run‐off. Although the wildlife value of the
eastern part is somewhat compromised by its prox‐
imity to development as well as invasive species, the
remaining functional values are actually being en‐
hanced by the increased opportunity that this part of
the wetland has for handling anthropogenic impacts.

Martin’s Brook (1.14)
The Martin’s Brook wetland complex was delimited
on the basis of the main portion of the Martin’s Brook
watershed. The only exclusion area that was assigned
to a different unit was the northwest part, which was
functionally connected to the largely disturbed wet‐

Martins Brook contains at least six major beaver impound‐
ments with nearly pristine perennial streams between.
The marsh above is the largest and had sign of beaver,
mink, bear, deer, and moose.
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land area surrounding the southeastern part of the
airport. The eastern part of Martin’s Brook was
crossed by three roads: Poverty Lane, Loomis Road,
and Stone Hill Road. Each of the crossings involved
adequate culverts or bridges at very narrow points in
the wetland. Besides being of exceptional habitat
quality, one of the salient features of the Martin’s
Brook wetland complex was its capacity to store
floodwater. At least six beaver dams and other natural
obstructions were found to withhold floodwaters
above each of the four road crossings, thereby pre‐
venting road wash‐outs and siltation downstream.
The waters entering Trues Brook at the mouth of
Martin’s Brook were found to be of very high quality,
with ample populations of brook trout and dace.

this part of Lebanon, and as a result, there are some
unique plant species that occur there. Some century‐
old disturbance was observed in the area, but the fen
itself has remained intact. Currently, this site is under
easement with The Nature Conservancy of New
Hampshire, wherein they regularly monitor its quality
and condition.

pH, and as a consequence some unique plant commu‐
nities are present. Floodwater storage is minimal in
this environment, although some sediment retention
value is present that aids in maintaining clean water
downstream. Previously logged and pastured, this
wetland complex lacks some of the structural integrity
found on the Landmark lands.

Mount Support NW (1.29)

Great Brook (1.54)

This wetland occurs in the northwest part of Mount
Support north of Route 120 just south of the Hanover
town line. It includes mostly forested seepage swamps
and intermittent drainages that flow southerly to‐
wards Route 120. Although not observed directly, in‐

This major tributary of the Mascoma River follows the
entire length of Meriden Road. Although the central
channel begins in Grantham on the north side of
Croydon Mountain, many of its lateral tributaries
arise from high ground in southern Lebanon. With
over 200 cover types, this wetland complex is the larg‐
est and most complex in the entire city. North of
Plainfield, the brook itself drops approximately 600

Pipas Fen (1.25)
This wetland was one of the eight randomly selected
wetlands for evaluation that was smaller than four
acres. Although small in size, its quality and notewor‐
thiness is ranked among the highest of all 121 com‐
plexes recognized by this NRI. Completely contained
within land under permanent conservation protection
near the Plainfield town line, the Pipas Fen is unique
for having very few basin wetland attributes. Most of
the organic‐rich soils are on a gentle slope, including
an extensive Sphagnum moss mat. Calcium‐rich seep‐
ages arise from the lime‐silicate schists that underlie

Pipas Fen
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pocket wetlands that feed into the main channel, as
well as the innumerable high water basins in the
floodplain, provide invaluable floodwater storage for
downstream protection. Residents of Brookside Drive,
Logan Lane and Water Street would have a very dif‐
ferent view of downtown Lebanon if these upstream
storage basins were not intact. Although the Meriden
Road corridor of Great Brook was found to be some‐
what compromised by residential development, virtu‐
ally all of the lateral tributaries contained lands near
the edge of large open space with good to excellent
habitat for wildlife. As noted in Chapter IV, even
some of the culverts and bridges that cross over the
brook and its tributaries are actively being used by
wide‐ranging mammals such as mink, otter, and coy‐
ote.
Upper Connecticut River (2.35)
The fourth largest wetland complex in Lebanon was
separated from the largest wetland complex down‐
stream because of Wilder Dam that blocks nearly all
aquatic life passage. The Upper Connecticut is merely
a short segment in one of the longest and largest riv‐

The area north of Mt Support contains a generally rich soil
environment as it approaches the Hanover town line. The
seepage swamp depicted above was viewed from the Hano‐
ver side in May 2010.

formation on this wetland was supplied by the land‐
owner. The unfragmented nature of the wetland, par‐
ticularly in the buffer area to the east and northeast
makes this a high value wildlife habitat for moose,
bear, deer, snowshoe hare, and turkey. The site acts as
a discharge zone for groundwater that is held up by
an impervious layer of glacial till just beneath the sur‐
face. Accumulated nutrients have elevated the soil

The Great Brook wetland complex was one of the largest
and most diverse in Lebanon, spanning over 5.5 miles and
dropping approximately 600 feet in elevation. It includes
rich seepage swamps in the southern part (as shown
above), beaver marshes, forested floodplains and extensive
riparian habitat along a Clearwater stream.

feet in five miles and includes some of the most im‐
pressive cascades and rapids in Lebanon. The water is
clear and cool, and supports brook trout, two species
of dace, and historic evidence of wood turtle. The

Above: view of Wilder Dam and Connecticut River from the
East Wilder Boat Launch. The Connecticut is the largest
riverine wetland complex in Lebanon and has the greatest
diversity of habitats.

erine systems in New England. This two mile long sec‐
tion averages over 500 feet in width and contains one
major island and a number of shallow water shoals in
its reach. Upstream inflows from Mink Brook on the
Hanover side of the city line accelerate the velocity
and discharge of flow downstream. The dam ulti‐
mately regulates this flow, however, and has created a
backwater basin with deep sediments and moderately
clear waters. Fish passage is effectively zero in spite of
considerable efforts to alter this situation for salmon
and shad. Avian migrants pay little attention to the
dam, however, as do most species of short‐migratory
insects. It is this latter quality that lends significance
to the Upper Connecticut as a wetland of value. In
spite of its compromised function as a natural flood‐
water storage wetland, its value for wildlife habitat for
riparian‐dependent species is only exceeded by the
Lower Connecticut River wetland complex in Leba‐
non. Riverine and zebra clubtails inhabit this portion
of the Connecticut River, as does blue‐winged teal,
merlin, and spotted sandpiper. As described in Chap‐
ter V, this section also supports state endangered

Below the Mascoma Lake Dam the Mascoma River flows
freely for over 2.5 miles above the pumping station. It con‐
tains ample amounts of cobbly riffle habitats for brook,
brown, and rainbow trout, white sucker, fallfish, and a host
of smaller “bait fish.”

aquatic plant that hadn’t been seen in nearly one hun‐
dred years.
Upper Mascoma River (2.45)
Unlike the Connecticut River, the dams that delimit
the Upper Mascoma have not entirely eliminated the
floodplain features along the main river channel. Ac‐
tive floodplain forests and levees can be found at
Baker’s Crossing, just above the Interstate 89 crossing
of the Upper Mascoma River, and below the Mill Par‐
cel historical site. Railroad and old stage road con‐
struction in the 1800’s has minimized floodplain func‐
tion somewhat, although extreme floods still reach
these isolated areas. Water quantity and quality is
critical for this wetland complex since it acts as the
primary source of drinking water for City residents.
Wetland water quality buffers have been compro‐
mised in the past, although the closure of the railroad
and Mill Road has greatly enhanced the ability of
natural vegetation to restore this function. At present,
the Interstate and Riverside Drive are the only two
active road crossings in this stretch of the Mascoma.
Aside from the exceptional recreational and scenic
quality of the Upper Mascoma, the wetland wildlife
habitat function is also being well served. Bald eagles
have been regularly spotted in this reach, and anglers
regularly take brown, rainbow, and brook trout from

Lower Connecticut River looking up towards Johnson Island

below Mascoma Dam. Several rare plants still inhabit
the scattered floodplain pockets, including wild leek,
butternut, and slippery elm.

beaches that occur rarely in this stretch of the river.
The Lower Connecticut also supports a number of
rare plant species, some of which are described in the
subsequent chapters. Overall, in spite of somewhat
compromised ecological integrity as a result of centu‐
ries of human alteration, the Lower Connecticut River
still retains very high functional values for flood stor‐
age, production export (as at the NH Fish & Game
croplands), aquatic life support and noteworthiness. It
is also an exceptional recreation site and offers sub‐
stantial scenic vistas for the passerby.
Route 120 West (2.63)

The Lower Connecticut River still retains active ice‐scoured
beaches complete with open sand, scattered vines and
grasses, and a variety of wildlife species as evidenced by the
abundant tracks. Along with riverside seeps below Wilder
Dam, this is one of the rarest riverine habitat types in Leba‐
non.

Lower Connecticut River (2.48)
Although strongly affected by the Wilder Dam release
program, this 2.75 mile long section of the Connecti‐
cut River retains its active flow and flood surges, as
evidenced by the scattered levees, point bars, and
floodplain forests along its reach. Five islands are
spread across the central and upper part, one of
which, Johnson Island, is well known as the home to
one of the largest populations of the cobblestone tiger
beetle. This state listed endangered species relies
upon spring scouring and summer drawdowns to
breed amidst the gravelly beaches at the edge of the
island. At least four other species of uncommon inver‐
tebrates were found in the section of the Connecticut,
including the two dragonflies noted above and two
uncommon tiger beetles. The latter species not only
inhabit the sand and gravel bars in the shoal areas,
they also burrow and breed along the shoreline

This wetland complex is comprised of 161 acres of
fragmented basins and ditched tributaries that gener‐
ally flow southward toward the Mascoma River on the
west side of Route 120. Although it received a fairly
low score under the ecological integrity function, the
wetland chain serves invaluable functions for the resi‐
dences and businesses along Route 120, Mt. Support
Road, and in the vicinity of Lebanon High School.

The outflow point of the upper part of the Route 120 West
complex is right along Mt. Support Road. Although the cat‐
tail marsh immediately upstream and the ditched channels
downstream have compromised ecological integrity, they
still function quite well as floodwater storage systems and
thereby help trap sediments and nutrients from entering
the Mascoma River.
Chapter III—Page 21

Starting at the upper reaches of the watershed near
the DHMC complex, it includes seven different
stream and basin systems that prevent floodwater
surges, trap sediments, and attenuate chemical nutri‐
ents prior to exiting into the Mascoma River just be‐
low Interstate 89. The first system is just north of La‐
haye Drive and includes mixed forested swamps that
drain south across the road to the largest of the
stream and basin systems between Mt. Support Road
and Route 120. This latter complex is large enough to
contain a diversity of wetland cover types and to at‐
tract a considerable amount of wildlife species. Sitting
below several residences and old farmland along Mt.
Support Road, this series of forested and scrub‐shrub
swamps have retained their natural character in the
interior in spite of a prevalence of invasive species
along the roadways. A smaller basin and stream sys‐
tem joins this large basin from the west through a se‐
ries of free‐flowing culverts along Mt. Support Road.
The photograph on the previous page illustrates how
the outflow of this major system is significantly af‐
fected by Mt. Support Road. Below this point there
are four quasi‐independent basins, one of which has
been dredged and ponded, and all of which act as
floodwater and sediment sinks for the immediate run‐
off from pervious and impervious surfaces. All of
these basin and stream systems perform critical water
quality remediation functions, especially since the
original extent of the wetland complex has been so
greatly reduced.
Route 120 – Etna Road
This wetland complex, not unlike its neighboring
complex on the west side of Route 120, has been se‐
verely altered over the past 150 – 200 years. The fol‐
lowing aerial photo map illustrates the amount of fill
that has been placed over most of the low‐lying areas
above the Mascoma River. On the basis of ecological
integrity this wetland has been significantly compro‐
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and state and contains the only occurrence of Eura‐
sian milfoil in the region.

mised and the score is low. The marshes and scrub‐
shrub swamps currently bear the burden of concen‐
trated floodwaters, road salt and stormwater run‐off,
sediments, organic debris and chemical pollutants.
For this reason, these residual wetland areas play an
extremely important role in water quality remedia‐

Central Mascoma River

The Mascoma Lake Dam is the outflow point for Mascoma
Lake and the wetlands that are directly associated with it.
Although the shoreline has been compromised by a rail‐
road, several paved roads, and residential development, the
lake itself is a strong attractant for wildlife, particularly
migratory waterfowl.

The Route 120—Etna Road complex is one of the most frag‐
mented wetlands in Lebanon. I‐89, Route 120, and Etna
Road have broken up a formerly expansive beaver marsh
and scrub‐shrub swamp that once extended from Hanover
to the Mascoma River.

tion. Only the uppermost part of the complex is rela‐
tively free from excessive run‐off and impervious buff‐
ers and therefore still functions as high quality habitat
for wetland‐dependent wildlife.
Mascoma Lake
This wetland complex is primarily comprised of the
lake above the dam and the adjacent seepage slopes
and pond to the north and west. Largely residential
on the south shore, the north shore still retains some
natural landscapes especially on the north side of the
railroad tracks. The railroad separated most of the
overflow pond from the lake, although there is a high
water culvert that connects the two water bodies. The
lakeshore habitat and adjacent scrub‐shrub marsh

and wet meadows attract an unusually high diversity
of wildlife species, notably birds. As described in the
next chapter on wildlife, this site hosted more species
of birds – many of which are rare in the region – than
any other bird count station in Lebanon. Various
mammals, reptiles and amphibian species are also
common, particularly those that rely upon wet grass‐
lands and unaltered shorelines for breeding and feed‐
ing. The hayfields on the City‐owned Lebrun meadow
augment the attractiveness of the wetland for various
species of upland wildlife, inclusive of several pairs of
bobolinks as well as several uncommon species of
butterflies and dragonflies. Besides having high wet‐
land wildlife functional value, Mascoma Lake also
serves as a significant check on downstream flooding.
The advantage of having an artificial dam to regulate
flood flow has been proven several times over the past
70 years, although its effect on water quality has been
less than optimal. Largely as a result of the dam Mas‐
coma Lake is listed as an impaired water by the EPA

With one of the lowest scores for ecological integrity
(3.59), it is clear that the Central Mascoma River has
been severely degraded by past land use activities.
Several dams have been built, some of which have
been removed or washed away, and roads, railroads,
buildings, and parking lots have been erected along
its immediate shores. As a means of historical naviga‐
tion and hunting, the Mascoma has served countless
generations of natives, settlers, colonists, and current

The Central Mascoma River contains one of the most intact
floodplain areas along the river in Lebanon, including this
oxbow marsh and swamp below the Rock Ridge develop‐
ment. Only in extreme high water does this marsh flood
and get replenished. Although rated for a 50‐year storm
event, this has happened three times in the last five years.

citizens in a number of ways. In spite of the high de‐
gree of anthropogenic disturbance, it still continues to
provide wetland functions to Lebanon’s citizens. The
above picture of a flooded oxbow marsh suggests that
floodwater retention is still a viable function along
this stretch of the river, as is the sediment trapping
and nutrient attenuation that goes along with these
types of floodplain wetlands. At least four areas still

One of the most important findings in this
study was the fact that many wetlands that
scored low to very low relative to ecological
integrity still retained extremely important
functional value for flood water storage, sedi‐
ment trapping, nutrient attenuation & trans‐
formation, and groundwater recharge/
discharge.
Dense vegetation along
the Connecticut River
traps ice and sediment,
attenuates nutrients,
and prevents shoreline
scouring. This
‘mangrove’ willow is
probably over 100 years
old, with most of its
biomass underground
in the form of sand‐
stabilizing roots.

serve as floodwater retention sites – just below the
pumping station, next to Interstate 89 above Route
120, at the junction of Great Brook, and along Old
Pine Tree Cemetery Road. The last offers the greatest
capacity to store floodwater and includes almost 50
acres of flood‐affected wetlands. The Central Mas‐
coma also still retains a fair degree of wildlife func‐
tion, as attested by reports of mink, otter and beaver
within a close proximity of downtown. Over‐
wintering waterfowl are common along the unfrozen
reaches that act as winter homes for the several hun‐
dred ducks that remain in Lebanon through the cold
season.

D. DISCUSSION AND SUMMARY
The fourteen wetlands described above are but one
quarter of those that were assessed during the wet‐
lands evaluation portion of this project. They contain
a variety of important wetland functional values that

continue to serve the residents of Lebanon. One of
the most important findings in this study was the fact
that many wetlands that scored low to very low rela‐
tive to ecological integrity still retained extremely im‐
portant functional value for flood water storage, sedi‐
ment trapping, nutrient attenuation & transforma‐
tion, and groundwater recharge/discharge. Notewor‐
thy among these are the wetland complexes that have
been severely fragmented, dredged, filled, or other‐
wise compromised. Water quality function is low to
very low among many of these altered sites, as is wet‐
land wildlife function and noteworthiness (i.e. con‐
taining rare plants, animals, or exemplary natural
communities). To assess these compromised wetland
complexes on the basis of their ecological function
alone would under‐represent and under‐value their
worth for future development or expansion of the
City’s infrastructure.
The following describes a series of three wetland pro‐
tection mechanisms that are available to the City of
Lebanon. Each of these approaches have been gener‐
ally recommended to the City in the 2006 Master
Plan, however, certain elements are more fully de‐
scribed, such as which wetland complexes are recom‐
mended for prime wetland designation, what buffer
setback distances are appropriate for selected uses,
and where land conservation appears to be the best
method for wetland protection.
Prime Wetlands
One of the most effective ways to protect wetlands in
a given municipality is to enlist the help of the state
laws to designate and protect wetlands that are
deemed of very high quality. The following language
comes from the Revised Statutes Annotated, effective
August 9, 1996:
"prime wetlands" shall mean any areas fal‐
ling within the jurisdictional definitions of
RSA 482‐A:3 and RSA 482‐A:4 that possess

one or more of the values set forth in RSA
482‐A:1 and that, because of their size, un‐
spoiled character, fragile condition or other
relevant factors, make them of substantial
significance.” [RSA 482‐A:15.I.]

Prime wetland designation typically involves the hir‐
ing of a wetlands consultant to conduct an assessment
of all wetlands in a municipality, analyzing the results
to determine those wetlands that meet or exceed the
minimum threshold of natural resource protection
goals for that municipality, approving the designation
of each wetland by vote at a regularly scheduled war‐
rant ballot vote, and registering the necessary docu‐
mentation and digital data with the state. Whereas
the process for designating prime wetlands is fairly
straight‐forward, an initial decision by the municipal‐
ity is required relative to which functions are the most
important to protect. As has been demonstrated
above, ecological integrity is but one of several func‐
tions that may be considered as a basis for protecting
wetlands. Floodwater storage, sediment trapping, and
nutrient attenuation are also significantly important
functions. The 2006 Lebanon master plan cites the
importance of water quality, floodwater control,
stormwater management, aquifer protection, and wet‐
lands buffer protection for wildlife and biodiversity.
Whereas it does not appear that any one of these
functions are prioritized over another, there are se‐
lected locales that received particular attention, nota‐
bly, the upper Mascoma River, Blodgett Brook, Hardy
Hill Brook, and Stoney Brook.
Based on the results of the wetland assessment and
the review of the full suite of characteristics associ‐
ated with the 121 wetland complexes identified by this
NRI, the following wetlands are recommended for
designation as Candidate Prime Wetlands:
(in order of Priority)
1.

Hibbard Brook

2.

Martin’s Brook

3.

Boston Lot Lake

4. Lower Landmark Complex
5.

Upper Mascoma River

6. Upper Connecticut River
7.

Lower Connecticut River

8. Central Mascoma River (in part)

The first four wetland complexes have been described
above as having high ecological integrity that reflects
their “unspoiled character (and) fragile condition.”
Except for the eastern part of the Lower Landmark
Complex, they are sufficiently isolated from concen‐
trated development to be worthy of retaining this
condition if protected as prime wetlands. The Upper

Mascoma River rapids in fall

Mascoma River is clearly a priority based on its public
drinking supply and prior recognition of high value.
The Connecticut River system, while unusual in hav‐
ing deepwater habitat in part, contains a fragile shore‐
line that has already been subjected to numerous an‐
thropogenic alterations, and therefore could benefit
from municipal and state oversight. It also has excep‐
tional wildlife habitat that has already been compro‐
mised by unchecked development. Finally, the Cen‐
tral Mascoma River, while warranting a level of pro‐
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tection equivalent to the upper part, is already devel‐
oped to a degree that would make it administratively
challenging to designate as a whole. The most valu‐
able floodwater storage and wildlife habitat portion is
the+/‐ 50 acres north of the railroad tracks below Old
Pine Tree Cemetery Road, and this is the part being
proposed as a candidate prime wetland.
Other wetland complexes of high ecological value,
even those that have been recognized in past master
plan documentation, lack the minimum 50% very
poorly drained soils to qualify them as prime wet‐
lands. This is the case for Hardy Hill Brook, Blodgett
Brook, Blodgett Brook East, Stoney Brook, Stoney
Brook South, Great Brook, Slayton Hill West, and
Stagecoach Road Seepage, among others. For these
perennial stream‐based systems the following protec‐
tion mechanism is recommended.
Designated Streams
The Wetlands Conservation District Ordinance
should be revised to include high quality surface wa‐
ter bodies and their associated palustrine wetlands by
recognizing them as “Designated Streams” and requir‐
ing adequate setback buffers to protect the quality of
water and associated wildlife habitat. Stream designa‐
tion, like prime wetland designation, could be estab‐
lished by a vote by the City Council. Designated
streams and their adjacent wetlands could receive
mandatory setbacks that are municipally set and over‐
seen through a conditional use permit process that
mimics the existing language for wetlands. The fol‐
lowing are recommended setbacks for designated
streams and their adjacent wetlands for various land
uses:8
8

These setback distances have been established in several
other municipalities in the state, and are derived from current
literature on the subject, including Buffers for Wetlands and
Surface Waters: A Guide for Municipalities (Chase et al. 1997),
and Buffer Zones and Beyond: Wildlife Use of Wetland Buffer
Zones and their Protection under the Massachusetts Wetland
Protection Act (Boyd 2001).
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The following stream systems are recommended for
Buffer Target

the edge of expanding development areas, are in criti‐

Recommended Distance

9. Sachem Village North

Functions Served

10. Cross Road Isolateds South
11. Airport East Complex

Septic leachfields

100 feet

water quality, nutrient attenuation

Private roads, driveways,

100 feet

water quality, sediment retention

Beyond the above three protection mecha‐
nisms available to the City, the addition of
Septic tanks
125 feet
water quality, nutrient attenuation
mandatory buffer setbacks for general wet‐
Structures, non‐habitable
125 feet
water quality, groundwater recharge
lands is suggested. At a minimum, a natu‐
ral vegetation setback distance of 25 feet
Structures, fit for human habitation
150 feet
water quality, groundwater, wildlife
should be employed. Even the state permit‐
Hazardous waste generating facilities
200 feet
water quality
ting agency recommends buffer setback for
cal need of protection for their wetland attributes and
such designation (in order of priority):
projects that impact wetlands above the level of mini‐
the invaluable contribution of their upland buffer ar‐
mum expedited permits. Septic systems, if designed
1. Great Brook
eas. In these cases, even a modest setback of 100 feet
and constructed to current standards are far less pol‐
2. Trues Brook
would not be sufficient to adequately protect the high
luting than roads, driveways, and residences and
quality wildlife habitat that surrounds these wetlands.
should receive no greater setback than these more
3. Hardy Hill Brook
The out‐migration of wood frogs and spotted sala‐
problematic impacts to wetland buffer areas. Current
4. Slayton Hill Road West
manders from their natal breeding pools exemplify
efforts by the state legislature to address indirect im‐
5. Ruddsboro Brook
the challenges associated with not protecting an ade‐
pacts to wetlands are founded on the basis wetland
9
quate
buffer
distance.
The
following
wetlands
are
function. As described above, virtually all of the func‐
6. Blodgett Brook
recommended for complete protection by conserving
tions that wetlands serve require minimum buffer
7. Blodgett Brook East
the parcel(s) that contain them in their entirety, and
zones in order to be effective.
8. Hibbard Brook West
by placing a permanent, conservation easement and/
While recommending specific setback distances for
or
development
restriction
upon
them
(again,
in
order
9. Stoney Brook South
the array of standard development impacts to wet‐
of priority):
lands is beyond the scope of this work, it is imperative
10. Stoney Brook
1. Landmark Isolated South
that the City adhere to the prior recommendations set
Conservation of High Priority Wetlands
out in the 2006 master plan that identifies 100 feet as
2. Landmark Isolateds North
There are a number of other wetlands that received
the standard buffer distance within which special ex‐
3.
Barden
Isolateds
high to very high scores using the ecological integrity‐
ceptions and conditional use permits should be re‐
based assessment which do not fit within the above
quired. Variable setbacks can be established based on
4. Upper Mt. Support Complex
protection mechanisms. Many of these are small, iso‐
current scientific thinking relative to maintaining the
5. Mount Support NW
lated, or included in a group of hydrologically con‐
integrity of various wetland functions. Demonstrable
6.
Cross
Road
South
Isolateds
nected wetlands. Most of the high value complexes
impact avoidance, minimization, and/or mitigation
that fit this description are in remote areas and play
efforts for selected functions should be a requirement
7. Indian Ridge Northeast
significant roles in the protection of wildlife habitat,
of every request. As with the site plan review process,
8. Hibbard Brook East
biodiversity, rare plants, animals or exemplary natural
bonus points can be awarded for measures that inten‐
communities. Some, like the Pipas Fen and Farnum
tionally protect selected wetland functions within
9
For more information on vernal pool dynamics, see Colburn
Hill South, are already under some form of conserva‐
PUD’s, Cluster Housing, Planned Business Parks, or
(2007), Tappen et al. (2008).
tion protection. Others, particularly those near or at
other types of subdivisions.
Parking lots

nutrient attenuation, wildlife

