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INTRODUCTION

This report was prepared by Normandeau Assoclates, Inc. (NAT)
as part of the Town of Kennebunk's comprehensive planning process. The
report includes an assessment of 49 of the most significant wetlands
within the town, a review of wetland laws and ordinénces, and
recommendations to provide long-term protection of the most important

wetland functions aﬁd values,
BACKGROUND

Wetlands Protection and Public Policy

During the 1980's a significant shift in public policy
occurred which placed wetlands near the top of the environmental agenda:

Many factors, some dating to the birth of the environmental movement in

the 1970's, influenced these changes. Wetland inventories revealed that

by the mid 1970’'s more than one half of the wetlands in the lower
forty-ejght states that existed prior to European settlement had been
drained or filled fof farming, urban development, or industry. Average
annual losses for the 20 year period ending in the mid 1970's amounted
to 400,000 to 500,000 acres per year. Recognizing these losses,
Congress included wetland protection provisions in the Clean Water Act

which was passed in 1972,

Public recognition of the wide range of wetland values and
enforcement of the Clean Water Act's provisions grew during the late
1970's and 1980's. This increasing public concern led to wetland
protection laws at the stafe and local levels., Maine passed the
Freshwater Protection Act in the mid 1980's, During the 1980's the Town
of Kennebunk included wetlands definitions in its zoning ordinance,
although wetlands themselves were not specifically protected. In 1988

the State’s Freshwater Protection Act regulations were amended to
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include forested wetlands under the umbrella of the Natural Resources
Protection Act. This action, a more active role by federal agencies in
enforcing the Glean Water Act and a booming real estate market, helped

to.bring widespread public attentlon to wetlands issues in Maine.

Vhat is a Wetland?

Wetlands are transition zones between terrestrial and aquatic
ecosystems where the water table is at or near the surface or the land
is covered by shallow water. The definition used by the Environmental
Protection Agency (EPA), Army Corps of Engineers (COE), and State of

Haine is as follows:

Those areas that are inundated or saturated by surface or
groundwater 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. VWetlands usually include swamps, marshes, bogs,

and similar areas.
(EPA, 40 CFR 230.3 and CE, 33 CFR 328.3)

Implicit in this definition are three parﬁ@?ters which characterize most
wetlands. First, the land supports ; plané’community dominated by
hydrophytes (water loﬁing plants), Hydrophytes include obligate wetland
species such as cattails as well as plants vhich are equally adaptable
to wet or dry soils, such as red maple. Second, undrained hydric
(vetland) solls are present, Hydric soils have colors or textures which
indicate prolonged saturation during the growing season. Third, the
soil is generally saturated at oé near the surface for a week or more

during the growing season.
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Wetland Tvypes

The definition of weltands includes a wide range ol wetland
types, ranging from deep marshes which are permanently covered with
shallow water to stands of red maple and white pine which may have
saturated soils for only a brief time during the growving season. The

following types of wetlands may be found in Kennebunk.

Salt Marshes are coastal wetlands influenced by the daily rise

and fall of tides. Salt marshes are found in the tidal sections of the

Lictle River, Mousam River, Kennebunk River, and Lake Brook Creek.

Brackish and Tidal Fresh Marshes are usually dominated by

freshwater species such as cattails or freshwater/saltwater transition
species (including many rushes), but are still subject to tidal
influence. Tidal fresh marshes and brackish marshes can be found just
downstream of the sewage treatment plant on the Mousam River and on the
Kennebunk River upstream from Kennebunk Landing to the upper limit of

tidal influence.

Deep Fresh Marshes have standing water throughout the growing

season and are usually dominated by cattails or other emergent
vegetation. None of these marshes were evaluated during the current
study, although a few examples may be found along the margins of ponds

and rivers.

Shallow Fresh Marshes are also uncommon in Kennebunk. These

marshes have standing water for a portion of the growing season and
commonly support a mix of cattails, sedges, grasses, rushes, and
scattered shrubs. This wetland type is found in the large wetland along

upper HWard Brook southeast of Alewife Pond.
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Wet Meadows are dominated by hydrophytic grasses, sedges, and

rushes but seldom have standing water. Examples of small wet meadows
can be found In poorly drained areas of farm flelds and pastures in west

Kennebunk.

Shrub Swamps are usually characterized by dense growth of
alders, winterberry, highbush blueberry or several species of viburnum.
Often transitional in wetness between marshes and forested wetlands,
shrub swamps may be found along the margins of streams and as inclusions

in forested wetlands.

Forested Wetlands range from red maple swamps which commonly
have pools of standing water during the early growing season to dense
stands of white pine and red spruce growing in sandy soils with a
fluctuating water table. Forested wetlands are the most common wetland-
type in Kennebunk and can be found throughout the town. Punky Swamp,
located northeast of Ross Road, is an example of a large forested

vetland.

Bogs are nutrient poor wetlands characterized by sphagnum moss
and many species of the heath family such as leatherleaf, rhodora, bog
laurel, labrador tea, and cranberry. Insectivorous plants such as
sudens and pitcher plants are also commonly found in bogs. No true bogs
were evaluated during the study, but wetland 215 located west of Route 1
south of Kennebunk Village, has many bog species and is: transitional

between a coniferous forested wetland and a “classic® bog.

Hetland Functions and Values

Wetland protection reéulations are based on the premise that
wetlands provide many important economic and ecological benefits, These
benefits usually fall into three broad but closely interrelated
categories: biological productivity, water resources, and cultural

values,
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Biological benefits include fish and wildlife habitat or
nutrient export which supports productive and diverse food webs. Tidal
marshes and freshwater marshes which are interspersed with open water
are examples of highly productive wetland ecosystems which are essentigl
to many fish and wildlife species including waterfowl. The tidal
marshes on the Little, Mousam, and Kemmebunk Rivers are prime examples
of high productivity wetlands. Other wetland types, such as shrub
swamps and forested wetlands, provide habitat for Ffewer water-dependent
species but probably support a greater diversity of songhirds than any
other wetland type (Golet and Larsen, 1974). Although wetlands only
comprise about 5% of the nation's lands, they provide critical habitat
for almost 35% of all rare and endangered animal specles (the

Conservation Foundation, 1988).

Water resource values include groundwater discharge, stream
flow maintenance, flood prevention, water quality maintenance, and
shoreline protection, Wetland-groundwater interactions are highly
complex and variable, and are influenced by many factors including
soils, underlying geology, topography, and landscape position. 1In
general, vetlands are are located in areas of groundwater discharge,
although wetlands located on coarse sandy soils may be important
recharge areas during summer months. Discharging groundwater helps

sustain downstream aquatic ecosystems,

Wetlands help control flooding in two ways. Headwater
wetlands act as storage basins which release water slowly to feeder
Streams, thus helping maintain even stream flows and temperatures,
During storm events, wetlands help spread the peak flow volume over a
longer period of time. This function is known as crest

desynchronization. Large floodplain wetlands lower in the watershed

~ also help prevent flooding by storing water as rivers spill over their

banks. Dense vegetation within floodplain wetlands also tends to impede

water movement, thereby increasing effective storage capacity.
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Wetlands have been shown to be important in malntaining water
quality. Nutrients and chemlcal contaminants in surface water and
discharging groundwater may be taken up by wetland plants or settle out
and become bound in wetland sediments. Sediments carried by surface
water may settle in wetlands as stream flow slows or be filtered by
sense vegetation. By reducing flood flow velocity, wetlands help
prevent downstream erosion. Wetlands also help prevent erosion along
rivers, lakes, and estuaries by reducing the force of waves and storm

tides before reaching upland areas.

Humans directly use and receive many cultural and economic
benefits from wetlands. Recreational uses, such as nature study,
hunting, fishing, and boating are widely recognized. Public wetlands
such as the Rachel Carson National Wildlife Refuge are designed to
protect wetlands from overuse and development while providing controlled
public access and use. Education and research are also important
functions of public wetlands, while many privately held wetlands have

current or potentlal future value for research and education.

Wetlands also provide open space and aesthetic values, Broad
tidal marshes backed by protective dunes are an important feature of
Kennebunk's landscape. While not offering impressive vistas, forested
wetlands present the visitor with a rich mosaic of trees, shrubs, ferns
and delicate wildflowers. Wetlands often provide open space buffers
between developed areas in what otherwise‘might have become a
continuously developed area, For example, extensive wetlands east of
the Maine Turnpike have helped contribute to the growth of distinct

neighborhoods separated by forest and open marshes,

Wetlands have historiéally provided important economic values.
Vhen agricultural economics dominated New England, - wetlands were
important for timber and hay production, Forested wetlands are still

important producers of spruce-fir timber Iin northern New England but

1.
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generally produce lower value forest products such as firewood In the
Kennebunk area. Natural wetland meadows and salt marshes were very
valuable hay sources to the early settlers, and some wet meadows are

still managed for hay production.

METHODS

RAI evaluated the functions of 49 wetlands in the Town of
Kennebunk. Wetlands were selected for evaluation on the basis of size,
potential value, location, and diversity. The largest and most valuable
wetlands were selected first. While all of the Town's major wetlands
were included in the study, the sample also included a variety of
smaller wetlands located throughout Kennebunk which are representative

of the range in wetland type and value.

Both updated National Wetland Inventory (NWI) maps and draft
wetland maps provided by the Maine Geological Survey (MGS) were used to
select the study areas. These maps provided information on wetland
location, type, and size. U.S. Geological Survey topographic maps and
county soil maps provided additional data. Representative points of
each wetland were then visited by an NAI field crew where more data on
plant communities, hydrology, topography, surrounding land use and
access were collected. Data were then evaluated using NAI's wetland
database system. The model results were interpreted by NAI's wetland
sclentists and general conclusions were drawn about the nature and

significance of wetland values in Kennebunk.

The locations of the evaluated wetlands are shown on the
wetlands map, The wetlands map was prepared by T.J. DeWan and
Associates with assistance from NAI using the NWI and MGS wetland maps.
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For the purposes of this study, it was not necessary for NAI
sclentists to delineate the wetland boundarles according to the criteria
of state and federal regulatory agencles. If specific activities ave
proposed which would affect any of these wetlands, the boundaries would

then have to be delineated.

The relative importance of a wetland (s usually measured {n
terms of the degree to which it performs certain functions and values .
Not all wetlands perform all functions to the same degree. For example,
some wetlands provide wildlife habitat, while the key function of
another might be flood water storage. HNormandeau Associates, Inc. (NAT)
uses the Hollands-Magee wetland assessment models (Hollands aund Hagee
1985 as revised 1987) to evaluate wetland benefits and their

contribution to the public interest,

Ten wetland benefits are evaluated by the Hollands-Magee
models. These include: 1) biological productivity and contribution to
wildlife and fisheries, 2) hydrologic support for stream flow,

3) groundwater recharge, 4) flood control, 3) shoreline protection,

6) prevention of water pollution, 7) economic value, 8) recreation,

9) scenic value, and 10) educational value, Each model 1is designed to
evaluate those biological and physical characteristics of a wetland
(e.g., surface geology, vegetation type) that give rise to public
benefit (e.g., flood storage, pollution control). Over 30 variables are
considered by the models in assessing wetland benefits.. Most of this
data, with the exception of general watershed Information, are gathered
during the field evaluation. After analyzing the data, a computer then
ranks the wetland for each benefit relative to other wetlands in the
region. The ranking is- accomplished by comparing the wetland's score to

the scores obtained from several hundred other New England wetlands,
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FINDINGS

Model Results

The results of the Hollands-Magee wetland assessments are
presented in Appendix A. The rankings are bLest interpreted as the
wetland‘s relative value in performing a particular function as compared

with other wetlands.

The models were not designed to evaluate the water resource
functions of tidal wetlands, thus "NA" (not applicable) 1s listed for
several functions of wetlands 201, 210, 301, 303, 307, and 401. Thesge
functions include hydrologic ability to maintain flows, goundwater
recharge, flood storage, and water quality protection. Since Wetland
210 is subject to only slight tidal influence, the water quality model
provided a reliable assessment of this coastal wetland's ability to

retain sediments and pollutants.

Two functions in particular must be interpreted with caution.
The model results indicate many wetlands have a high raunking for
groundwater recharge. This is primarily due to sandy soils and large
wetland size, both of which increase a wetland's potential for recharge.
This type of wetland is common in Kennebunk., While the relative value
of Kennebunk’'s wetlands for groundwater recharge is higher than that of
many other wetlands in New England (where compact glacial till or marine
sediments predominate), their absolute value is probably much lower than
in adjacent uplands. Typically, within a glven wetland éroundwater
discharge value is greater than recharge value, even though the ranking .
for function #2 - hydrologic ability to maintain flows during‘dry
periods (which includes an estimate of groundwater discharge) - may be
lower than the ranking for groundwater recharge, This>is parhicularly
true with stream associated wetlands, where groundwatey typically

discharges through the wetland into the adjacent stream.
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The second function which must be interpreted carefully {ig
economic value. Although the model ranked many wetlands in Kennebunk
high for economic value (primarily timber or hay production) relative to
other New England wetlands, economic value for these crops is usually
much lower in wetlands than adjacent uplands. Economic value (in
absolute terms) is usually less important than the valué of most other
wetland functions, although when compared to the economic values of

other wetlands the economic value may appear relatively high.

These two examples illustrate limitations Iinherent in a
ranking system where wetlands are compared with each other on a
function-by-function basis. On the other hand, this approach, when
tempered with professional interpretation, gives a rapid, qualitative
assessment of a wetland's relative value suitable for site-specific or

community-wide planning (see discussion under Hajor Functions and

Values).

Characteristics of Evaluated Wetlands

& wetland 'summary is presented in Table 1. This table shows
NWI classification, state wetland classification, wetland size class (as
used in the Hollands-Magee analysis), major functions, and protection

priority for the 49 wetlands evaluated in this étudy.

NWI classification is the predominant vegetative community and
hydrologic regime as indicated by the NWI maps. The classification was
modified if the field inspection indicated mapping errors,

State wetland classification indicates the predominant wetland
class as defined by the latest (1990) DEP rules. Two classes are shown
where clearly evident. For example, the first 250 feet of a Fforested
wetland which borders a salt marsh is a Class II wetland, while the
remainder of the forested wetland is a Class III wetland, Wetlands
which were given a single DEP classification may include smaller areas

10
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STZE*:

S l.ess than 10 acres
H 10 - 108 acres
1. Greater than 100 acres

* as Indicated by NWI and HGS maps.

Actual

RUL CLASRS:
EZ2E
PEMI
PEHIR
PFoL
£rO4
PSS

DEP CLASS:

acreage may vary,

Satt marsh

Shallow fresh marsh
Brackish marsh (tidal)
Daciduous forested wetland
Conlferous forested wetland
Shrub swamp

As per 1990 wetland rules

HAJOR FUNCTIONS AND VALUES:
Interpretation of Hollands-Hagee
assessment results
1. Blological preductivicy,
including blomass production
and fish and wildlife value,

2. Uydrologlic abllity to maintain
flouws during dry perfods,

3. Groundwater recharge,

4. Flood storage and crest desyn-
chronization.

5. Shoreline buffering,

6. Water quality protection.

7. Economic value, primarily timber
and hay. -
Recreational value,

10.

8.
9. Aesthetic value,
0. Educational value.

FROTECTION FPRIORITY:
1. High value and vulnetability.
2. High value/low or moderate
vulnerabllfty.
3. Hoderate to low value,

Table 1. Town of Kennebunk Wetland Summary
HAJOR
WETLAND HW i DEE FUHCT LGRS TROTECTION
1D SLZE CLASS CLASS & VALUES PRIORITY
HOUSAH RIVER VATERSIIED
201 L E2E [ 1,5.8,9,10 1
202 It CEOL /4 1E, 111 3.6,8,%,10 2
203 H PFOA/L 11,111 3.6,8,9,10 2
204 L FFOf /L ER R 1,2,3,6,7,8 2
205 s Fss I 3.6 3
206 t rrol 13! 3.6 3
207 L LFON 111 1,2,3,6,7.8 2
208 L FFO4 117 1,2,3,6,7.8 2
209 H FFO1 /58 ir 1,2,5.¢9 ]
210 1} PEHIR I 1,56 8,910 1
211 " TFoL 98] 3.6.8 3
212 H PFGY /S8 11 2,6,8.9 i
213 S FFOL 11l 2.6 3
214 L I'FO4/SS 1t 1,2.3,6,7,8 2
215 H PFO4 ItI 2,3,6,10 2
216 " FEOL /4 II 1,2,6 2
217 H P35 11 1,2,5,6,8,10 13
218 " Fss iI1 1,2,3.6 2
219 b PFOL 11t 1,2,6 2
220 H FrolL 11 1,6,8,10 1
221 § rrol 111 1.3 3
222 Y FFCl 11 1.8 2
223 [ PFQ4 111 1,2,3,6,7 2
KERRERUNK. RIVER WATERSHED
301 1. EZE 1 1,5,8,9,10 1
3oz &} PFO4 II,III 8,9 2
o3 5 E2E. 1 1,8,9,10 1
304 s FFQ1 11 2 3
305 il PEOL/SS 11 1,6,8 1
306 s FSS 111 2,6 3
307 M FEHIR 1 1,5,8,9,10 1
308 H PFO4 III 2,3,6,7.8 2
309 L PFO&4/1/58 11X £,2,3,6,7,8 2
310 U FFO1 111 2,4 3
311 S PSS 11 1,2,6 2
312 H PFO1 Ir 8,9 2
313 H PEML/SS/FOL 11 1,2,4,6,8 1
334 s PFOl ILI 1,2 3
315 L FFO1/EH 11,111 1,2,64,6,8 1}
316 t PFO4/SS 111 1,2,3,4,6,8 2
317 s Prol i1 6,8,9 2
3is 8 1934 I 2,6 3
319 H PFO1 111 1,2,4,6,8 2
J2c H FFOL 11 1,2,6 2
j21 ] Fss 11 2,6 2
322 H FFOL 111 2,3,4 2
BRAHCIl BROOK WATERSHED
401 L EZE I 1.5.8,9,10
402 H EFOl 1t 1,2,3,5.6,8,9,10 1
403 u FFO1 I 1,3,6,8 1
404 H PFOA 111 1.3

11
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of other classes. This may occur in a Class 111 forested wetland which
has unmapped streams. The first 250 feet on each side of these streams
is a Class II wetland while the remainder is Class III. Conversely,
Class II wetlands following mappéd streams may have Class III wetlands
beyond the first 250 feet. Habitat for rare or endangered species was
not incorporated into this analysis. Wetlands with rare or endangered
species are Class I under the proposed rules. Under the State rules,

Class I wetlands receive the most protection, Class III the least,

Major Functions and Values

Hajor functions and values for each wetland are indicated in
Table 1. These values are based on NAI's interpretation of the
Hollands-Magee results. It is essential to be aware that a model, no
matter how complex, simply provides numbers or values that must be
refined by professional- judgment. Models such as the one used in this
study are relatively simple frameworks designed to analyze very complex
ecosystems. Models are designed to analyze a broad range of conditions:
therefore the results need to be interpreted for the unique

characteristics of the wetland under consideration,

NAL's estimate of major functions and values may vary from the
model results for several reasons. The model rankings indicate the
relative value of a particular wetland function compared to other
wetlands in New England. 1In a local context, however, actual value may
be moxe or less significant. The major functions and values listed in
Table 1 indicate our estimate of actual value in a local, site-specific
context, as based on interpretation of the model results and field
observations. The following discussion highlights show specific values

were interpreted from the model results.

1. Biologic value. The Hollands-Magee rankings generally provide an

excellent estimate of biologic value. For some wetlands associated with

12
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streams (e.g. Wetland 220) that have potential to be important wildlife
travel corridors, biologic value was listed as a wajor function even

though the model ranking was not exceptionally high.

2. Hydrologic_ability to maintain flows during dry periods. Wetlands

which appear to discharge directly to streams were usually interpreted
to be important for stream flow maintenance, although the model may

indicate moderate relative value for this function.

3. Groundwater recharpe. As indicated previously (see "Model

Results"), the model ranked Kennebunk's sandy wetlands as being of
relatively high value for groundwater recharge. Recharge was generally
not listed as a major function for stream-associated wetlands since

recharge is much less important than discharge in these areas.

4. Flood storage and crest desynchronization. Large, nearly level

wetlands have high capacity to store water, and thus were ranked above
average by the model. However, the model was not designed to recognize
an infinitely large storage basin such as the Atlantic Ocean. Thus,
flood storage was not listed in Table 1 as a major function for wetlaﬁds
which are located close to tidal areas even though the model may have

given a relatively high ranking (e.g. Wetland 204).

5. Shoreline protection. The Table 1 listings for shoreline buffering

were taken directly from the model results.

6. MWater quality protection. The model rankings for water quality
protection were generally found to be representative of the wetlands’

value in the local context. Water qualit& protection offered by
wetlands adjacent toé small streams (e.g. Wetland 211) was listed as a
major function although the model may not have given the wetland a high

ranking.

13
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7. Economic value. The model tends to rank medium and large forested

wetlands and meadows high for economic value. As indicated carlier,
however, economlc value derived from harvesting wetland resources such
as timber, hay, or peat is usually not an important consideration.
Economic value was listed as a major function only for those forested
wetlands which appear to have potential for commercial forestry, as
indicated by the field inspection and review of cover type maps,
Generally, these are large (greater than 100 acres) wetlands with a

substantial softwood component.

8. Recreational value. Recreation value was Interpreted to be a major

function for larger wetlands which provide open space for nature study
and walking as well as wetlands with hunting and fishing potential.

This includes forested wetlands which may only provide hunting
oppertunities for upland game (e.g. Wetland 207) as well as those which
provide more water-oriented recreation activities, such as the tidal

marshes along the Mousam River,

9. Aesthetic value. Aesthetic value is the most subjective of the ten

wetland functions evaluated. Aesthetic value was listed as a major
function in Table 1 for those wetlands with scenic vistas or open water
which is located near a point of public access from roads, trails, or
water. The aesthetic value of Wetland 203 was listed as a major
function since it is adjacent to a bridle path, whereas an ecologically
similar wetland, Wetland 204, located in a less accessible location was

not considered to be an important aesthetic resource.

10. Educational value. Educational value was listed as a major function

of wetlands with high diversity of cover types and accessible aquatic
habitat. All of the major tidai wetlands were included, as well as
exceptional freshwater wetlands. For some wetlands (Wetland 214 for -
example), educational value was not listed as a major function even

though ranked high by the model. This is because access is limited,

14
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there is no aquatic or semi-aquatic habitat, and there are many similar

wetlands throughout Kennebunk.

Two examples will serve to show how the results wvere
interpreted. Wetland 220 is a long, narrow forested wetland bordering
Upper Day Brook. The models ranked wetland 220 moderate for biological
value, high for groundwater recharge, moderate for water quality
protection, and high for timber (economic) wvalue. Stream corridors are
important wildlife travel lanes and this importance will increase as a
town grows. Thus, wildlife value was intexrpreted to be a major function
of this wetland. Although the model ranked the wetland high for
groundwatexr recharge (due primarily to high permeability sandy soils),
NAI's observations indicated that the water table was primarily
discharging to the stream. Thus, groundwater recharge i{s not listed as
a major function in Table 1. Although the narrow, sloping wetland .
cannot assimilate large quantities of water borne pollutaunts, we felt
that the wetland provides an important buffering function to protect the
waters of Day Brook from pollutants which might enter from nearby upland
areas. Hence, we indicated that water gquality protection was a major
function of the wetland, though the model ranking was below the median.
Upper Day Brook is small but easily accessible from two road crossings;
therefore, the wetland has potential educational value as an example of

freshwater stream and wetland ecology.

Wetland 202 is a medium sized forested wetland located east of
the tidal marsh on the Mousam River and south of Route 9. Bfological
value, flood storagé, aesthetic value, and educational value were ranked
about average by the Hollands-Magee models. The remalning functions
were ranked above average to high. Since the wetland is located
adjacent to a tidal wetland, hyérologic ability to maintain flows was
not listed as a major function in Table 1. Groundwater recharge
received the highest possible ranking and therefore was included as a

major function even though the area is served by town water. The

15
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wetland is located between developed areas and the tidal marsh, thus
water quality protection was listed as a major function. Recreation,
aesthetlec, and educational values were listed as important because the
Wetland is easily accessible via the bridle path and provides a natural
forest backdrop to the view of the HMousam River marshes from Route 9 and

Parson’s Beach.

Protection Priority

A protection priority rating is included in Table 1. This
ranking combines an assessment of the wetland's overall value (a
synthesis of the ten functions evaluated) with an indication of its
vulnerability to the cumulative effects of development. All coastal
‘wetlands were given the highest protection priority due to their
extremely high value. Narrow stream corridors which are vulnerable to
habitat fragmentation and incremental pollution increases From adjacent
development were also given a high protection priority ranking. These

areas will increase in value to wildlife as the town grows.

Larger forested wetlands, while often of high value, are less
vulnerable to development. These wetlands tend to have a built-in
buffering function. First, because of their large size, they are less
vulnerable to development. Second, current methods of delineating
wetland boundaries usually include a transition zone between permanently
saturated soils and adjacent uplands. In larger forested wetlands, this
transition zone is often broad, resulting in additional buffering

capacity. These wetlands were generally ranked as Priority 2.

Wetlands with low to moderate overall values were given the
lowest protection priority ranklng. While development of these wetlands
is generally not recommended, development adjacent to these wetlands
will have lower impacts than development in or adjacent to Priority 1

and ? wetlands.

16
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Our field review found that wetlands are generally larger than
shown on the wetland map, and that numerous narrow wetland drainages are

not shown on the maps. Thus, total wetland arvea exceeds that shown on

the wetland map.

Summary of Fiandings

1. The highest concentration of wetlands is located east of the Malne

Turnpike. Twenty-eight (28) of the wetlands studied are located east of
the turnpike. This includes eipht (8) wetlands greater than 100 acres
in size and sixteen (16) between 10 and 100 acres, as well as numerous
small wetlands not Included in the study. Of these wetlands twelve (12)
are highest priority, twelve (12) are moderate priority, and four (4)
are lowest priority. This represents 75% of the highest prioricy

wetlands and 52% of the moderate priority wetlands.

2. Kennebunk's salt marshes have high regional and local gignificance.

Salt marshes, which have exceptionally high wildlife, fisheries,
recreational, aesthetic and educational values, are relatively uncommon
in Haine, Kennebunk has two major salt marsh complexes (Little River
and Mousam River/Back Creek) as well as smaller salt and brackish
marshes associated with the Kennebunk River and Lake Brook Creek, These
wetlands which are highly visible, are the “Crown Jewels" of Kennebunk's

wetlands.

3. Wetlands within the Branch Brook watershed are highly valuable due

to their contribution to the Wells-Kennebunk public water supply.

4. Stream associated wetlands provide high value wildlife and water

quality benefits. Relatively narrow forested wetlands along stream
corridors provide key habitat for animals which require aquatic habitat
for all or part of their 1life cycle. These wetlands also serve as

travel corridors between large blocks of undeveloped land. Forested
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wetlands adjacent to streams also filter contaminants and sediments

caused by human activities on nearby uplands. The narrow width of these
vetlands is sometimes insufficient to provide water quality and wildljfe B
habitat protection without added development setbacks in bordering

uplands.

5. Hedium and larpe forested wetlands are important for wildlife and

water quality. Forested wetlands east of the Maine Turnpike wetlands

comprise the majority of avajlable wildlife habitat. These wetlands are
primarily used by non water-dependent species such as white tailed deer
and songbirds. For forest interior songbirds, large tracts of unbroken
forest are essential. As growth pressures increase, these wetlands wiill
become increasingly important as wildlife refuges. Forested wetlands
west of the of the Turnpike, while still supp&rcing a high diversity of
species, are less critical as refuges. Forested wetlands also provide
important water resource benefits by detaining and cleansing runoff and
stormwater, discharging water and nutrients to downstream aquatic
ecosystems, and seasonally recharging groundwater through coarse, sandy
soils. As undeveloped areas, they also provide open space and
recreational benefits for hunting, hiking, and nature study. The larger
wetlands are less vulnerable to nearby site development but their value
may be severely impacted if they are fragmented into smaller blocks by

development or agriculture,

6. Linking wetlands is essential for long-term natural resource

protection. Protecting isolated forested wetlands is insufficient to
insure the future viability of wildlife populations, Many species,
especially larger vertebrates, have large home ranges which may vary
from day to day or season to season. Development which cuts up forests
into smaller islands limits the.value of wetlands to these species and
can have long term impacts on genetic diversity. Increased'predation by

“edge" species such as skunks and cowbirds, as well as domestic animals,

18




NMOIINFANNINDE ALY ASSOOINTES

is also a concern when wetland and forest habitat is fragmented by human

activities (Brown, et al. 1987).

7. Smal) wetlands have a Jlarge cumulative value to the community’s

water resources. The loss of an individual small wetland may not have a
measurable impact on the Town‘s water resources. While the cumulative
impacts of small wetland loss or impact cannot be precisely predicted,
long-term “nibbling"” is likely to have a noticeable effect on water

gquality.

8. Both on-site and off-site activities can impact wetlands. OQOn-site

activities such as filling have direct impacts on wetlands. Off-site
activities such as development adjacent to wetlands, can impact water
quality and quantity, wildlife habitat, recreation potential, and
aesthetics of wetlands, Buffer strips of undisturbed sofl and
vegetation adjacent to wetlands can mitigate the impacts of nearby human
activities. These buffer strips provide a visual and acoustical
bairier, maintain habitat continuity, and filter runoff from developed
areas. While some activities such as limited timber harvesting and
recreation are allowable in buffer strips, activities which expose soil
and substantially reduce the diversity of vegetation should be

prohibited,

9. Public education is necessary for loecal wetland protection. Public

support for wetland protection depends to a large extent on educating
the public about the importance of wetlandg. An effort by the
Conservation Commission or other appropriate town board is necessary to
actively involve the public in understanding and helping to monitor

wetland impacts.
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ISSUES AND IMPLICATIONS

Growth patterns. Population growth pressures will continue to

threaten the biological, water resource, and cultural values of wetlands
in Kennebunk. These pressures have historically been greatest east of
the Maine Turnpike, and decislons made at this time may have a pivotal
role in where the bulk of future development will occur and what the
long-term impact will be on wetland resources. Increased development to
the east of the Turnpike through sewer line extensions or other
incentives will put added pressure in areas of high value wetlands. The
vetlands east of the Turnpike have above average wildlife value:
accommodating growth without adversely affecting wildlife will be a
difficult task. Development can be more easily accommodated to the west
of the Turmpike without compromising wetland values due to extensive

areas of undeveloped uplands.

Prioritizing Wetlands. Table 1 Presents a wetland protection

priority rating based on the overall wetland values of each wetland (a

synthesis of the 10 functions evaluated) plus its vulnerability to

impacts from development in adjacent uplands. Findings 1 and 2
discussed the prevalence of high priority wetlands east of the Turnpike.
Assuring adequate protection of high priority wetlands (including
buffers if necessary) and minimizing impacts to moderate priority
wetlands will further limit growth options east of the Turnpike. Lack

of adequate protection will have negative long-term natural resource

impacts,

Regulatory considerations. Federal, state, and to some

extent, local ordinances protect wetland resources, The latest federal

delineation method (Federal Intéragency Committee, 1989) vwas adopted in

1989. . This methodology requires a comprehensive examination of a site's
vegetation, soils, and hydrology, and when properly applied, results in

a wetland boundary which {ncludes much of what might traditionally be
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described as the wetland-upland transftion zone. Except for truly
isolated wetlands with no outlet (uncommon), all coastal and freshwater

wetlands fall under federal jurisdiction.

Wetlands protected under the State Matural Resoutces
Protection Act {NRPA) include all coastal wetlands, freshwater wetlands
greater than 10 acres in size, and freshwater wetlands adjacent to a
great pond or within the floodplain of an intermittent stream. The
state has adopted the federal method of wetland delineation. Kennebunk
defines freshwater wetlands as having either hydrophytic {wetland)
vegetation or hydric (wetland) soils. This procedure will result in a
similaxr, but not identical, boundary to that which would be identified
using the federal method. 1In general, the Kennebunk definition will
include a larger area within the wetland boundary. Kennebunk's wetland
definition is used to derive net developable area within a subdivision.‘

There is no local wetland protection ordinance.

Overlapping jurisdictions create confusion over who is
protecting how much wetland. While almost all wetlands are undey
federal jurisdiction, protection is not assured. Permits are routinely
issued through the federal permit process. Staffing 1is another
consideration. The Army Corps of Engineers (the Corps), charged with
processing wetland permits, has a staff of three for the entire state of
Maine, In addition to wetlands, the Corps is responsible for permitting
of activities in navigable waters. The Corps does not require any
buffers as conditions, nor does it review permits with regard to

cumulative impacts.

New state wetland rules will give modest protection to most
forested wetlands greater than iO acres in size (Class III), relatively
stringent protection to wetlands along streams, with open water, or
adjacent to coastal wetlands (Class 11}, and strict protection of

coastal wetlands or wetlands adjacent to a preat pond (Class I).
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Undisturbed buffers up to 100 feet are required under the Perm{t-by-Rule
standards. In considering the degree of wetland protection desired by
the Town, 1t {s Important to consider that: 1) not all wetlands are
regulated by the State; 2) the State's classification system is similar
to, but not equivalent to the protection priority ratings proposed in
this report; 3) the State does not consider cumulative wetland impacts
vhen issuing permits{ and 4) staffing and enforcement of State wetland

rules are limited,

The presence of rare and endangered species or other unique
natural features may affect wetland value. Likewise, existing or
proposed facilities such as roads and utilities may lmpact wetlands, and

local ordinances may need to adapt to these public interest projects,

State and federal laws have agricultural and forestry
exemptions which could result in significant wetland impact. A local
wetland protection ordinance should recognize existing uses
(e.g. agriculture) but prohibit future activities which will further

degrade wetlands (e.g. clearing and draining a forested wetland for

agrlculture). Some forestry activities (e.g. selective cutting curing

vinter months) may be allowable if soil is not disturbed.

If the Town considers wetland protection a high priority
issue, the adoption of a local wetlands protection ordinance is l
essential. Local eyes and ears are the most reliable method of wetland
protection and enforcement. In such cases, adoption of wetland
definitions consistent witﬁ state and federal policy will minimize J
confusion for future applicants. State and federal wetland definitions
and regulations are in a state of flux; thus, town ordinances 1
{especially definitions) need to be flexible enough to accommodate

changes in these regulations, [
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Incorporating wetland protection into the comprehensive plan
is an opportunity to develop an integrated landscape approach to natural

resource protection.

POLICY QPTIONS

In deciding whether the Town wishes to pursue a policy of
wetland protection, a range of policy options may be considered. Three

possible strategies are outlined below.

Option 1. HMaintain the status qus. If the Town does net wish to

emphasize wetland protection, reliance on existing federal and state
laws will provide the minimum allowable wetland protection, However,
the Town will relinquish local control over activities in and adjacent
to wetlands. Long-term wetland losses in terms of area and function ma&

result. Short-term (10 + years) losses are likely to be insignificant,

Option 2. Protect wetlands at the local level on the basis of value and

vulnerability to impact. The Protection priority ratings developed by

NAI can be used as the basis for developing a wetland protection system,
This system could be used as is or modified to address local concerns.
See Appendix B for a discussion of wetland protection ordinances used in

other communities and states. One possible wetland system is proposed

below.

A)  Redefine wetlands using the current state/federal
definition,

B) Protection

L. Priority 1 Vetlands. Establish a wide (100-300
foot) critical edge buffer to protect high priority
wetlands. Buffer widths might vary depending on
resource value, surrounding slope, nature of
proposed activity, and surrounding land use (e.g.,
there is little to be protected by imposing a 300
foot setback on building lot if the adjacent
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development is much closer to the wetland edge.)
The first 100 feet of the buffer should remain
entirely undeveloped, while light development might
be allowed within the next 150 - 200 feet.

Priority 2 Wectlands. Establish moderate buffers
(25-100 feet) depending on slope, nature of the
proposed activity, and surrounding land use.
Consider as a minlmum, state standards set by NRPa
Permlt-by-Rule requirements and the revised (1990)
Shoreland Zoning rules. Augment these rules as
necessary to include all Priority 2 wetlands,

COMMENT: As indicated earlier, most Priority 2
wetlands have built-in buffers due to large size and
the nature of the current federal delineation
precedure. Buffers tied to slope (i.e. buffer width
increasing with slope) would help protect wetlands
where there is an abrupt wetland/upland boundary
vhich often occurs at the base of steep slopes.

Priority 3 Wetlands. Establish minimal or no
buffers (0 - 25 feet). Priority 3 wetlands could be
protected outright by the Town or their fate left to
the whims of state and federal regulators.

Establish criteria to prioritize wetlands not
revieved by this study. DEP wetland classification
criteria could be used to prioritize the remaining
wetlands in town. Buffers might also be considered
for other water resources (e.g., headwater streams)
not protected by Shoreland Zoning.

Establish a uniform buffer for all wetlands. Some towns have

Option 3.

established uniform buffers (e.g., Kittery, 100 féet) for all wetlands

greater than 1 acre in size. This system is simple to administer, but

A uniform buffer would be insufficient te protect

has drawbacks.

wildlife values in critical habitat areas, but may place an unfalr

burden on landowners whose properties contain low value wetlands or

wetlands with a “buile-in" buffer.
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CONCLUSION

A wide variety of wetland ecosystems are found within the Town
of Kennebunk. Broad salt marshes flank the dunes and tidal inlets near
the shore, while forested wetlands, shrub swamps, wel meadows, and
riverine marshes are found throughout town, These wetlands provide maiy
important benefits to humans, while some are critical to the survival of
wildlife. Recognition of these resource_values and a policy of wetland
protection should be an integral part o% the comprehensive plan.

Wetland policies can be tied to other natural resource consideration to
preserve green corrldors for wildlife travel, recreation, and open
space. Extensive wetlands may limit future development east of the
Maine Turonpike. Wetland values vary, and policies for protection should
be tied to resource value and vulnerability to human impacts. As long
as the human population and level of industrialization continue to growl
pressures on wetlands and other natural resources will increase,
Wetland protection and local comprehensive planning cannot address the
root causes of the global environmental crisis, of which local problems
such as polluted clam flats and high ozone levels are minor symptoms.
Rowever, the Town can develop a stewardship plan to assure appropriate

use and protection of wetlands for the benefit of future generations.
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AFPENDIX A: HOLLARDS-1AGEE WETLAND ASSESSHENT RESULTS

These wetland functional niodels were developed in 1981 to meet
the requirements of the state of Wisconsin in protecting ten
benefits which accrue to the public from wetlands. They were
published in 1981 as part of a site review for Exxon ilinerals Co.,
Rhinelander, WI, and later in a conference proceedings (Hellands &
llagee, 1985, Association of State Wetlands Hanagers, Portland).

The models were modified to fulfill the reguirements of wetlands
laws in New England, although they still contain the elements
ariginally specified by the Wisconsin models. The software was
designed as a resource management tool, to sort and compare groups
of wetlands by Wet ID.

Bach model relates the physical and hiological characteristics
of. a wetland to a numerical score between 0 and 100. The scores
do not represent the actual value of a wetland in performing each
function, however they can be usged as relative values to compare
one wetland against another on a function-hy-function basis.

After the raw score is caslculated, the score is compared to those
of over 800 other New England freshuater wetlands, and its rank is
established to the nearest ten percent (decile). A rank of 1
indicates a relatively low value compared to other wetlands in the
database, while a rank of 10 indicates a relatively high value. A
summary table of wetland function rankings for each watershed and
individual wetland summaries follow.




HOUSA RIVER WATERSHED

HO. AND HNAHNE OF BENBFIT
WETLARD i 2 3 4 5 6 1 8 9 10
ID NOG. Biel Hydro Griat Flood ShlLi* WQua)l Bcon Recr* Aest” Rduct

Hodel ranking by decile

2Y201 10 b . o 10 a 10 10 9 10
Y202 5 8 10 4 0 8 10 8 4 5
ZY203 é 8 10 7 0 8 10 8 5 8
2Y204 f 9 10 9 0 9 10 10 5 8
2Y205 6 4 8 4 0 8 3 2 4 6
ZY206 3 6 10 4 0 7 10 7 4 5
ZY207 a 9 10 5 0 9 10 a 5 9
%Y208 9 10 10 6 0 10 10 10 8 Q
ZY209 7 6 10 2 0 6 7 7 2 5
ZY210 a w «* e 10 8 7 10 10 8
Zy21ii 4 6 10 4 0 6 10 7 4 2
Z2Y212 5 7 10 2 0 8 10 7 5 4
ZY213 4 6 2 4 0 6 7 5 4 5
72Y214 & 10 10 7 0 10 10 10 7 a
ZY215 5 9 10 7 0 9 10 7 5 6
ZY216 ° 6 10 2 0 7 7 8 4 8
7Y217 10 8 8 2 10 2 1 8 5 7
2Y218 9 9 10 6 0 10 7 8 6 9
"2Y219 6 7 9 3 3 6 10 10 4 6
72Y220 7 3 10 2 0 4 10 8 4 6
2¥y221 4 3 8 2 0 1 3 3 1 1
2Y222 10 4 10 3 3 5 7 8 4 8
2Y223 7 6 10 4 0 7 10 8 5 8

* llodel modified from Wisconsin original
** Hodel not applicable to tidal wetlands




SITE: ZY201 ECOLOGICAL SUTIIARY lichener Software
Q7/21/90

Normandeau Associates Inc.
Location: COASTAL WETLANDS OF HOUSAH R
Field Date: 05/15/90 Report Date: 07/24/90 Observer: RRR

RESULTS OF RANKING HOLLANDS-HAGEE MODEL COUPUTATIONS

Benefit Description Decile Rank:1 - - - - 10
1 Biological function, incl. productivity & wildlife pRRERE ki

2 Hydrologic ability to maintain flows in dry periods A

3 Ground Water recharge through wetland : MA

4 Flood storage by crest desynchronization : A

5 Shoreline, protection from erosion P HRERS KAtk
6 Watexr Quality protection by treatment of pollutants : NA

7 Bconomic values, primarily timber or hay PRI AR Ry,
8 Recreational values, access to nature, fish or game ***#** wksxx,
9 Aesthetic values, primarily scenic¢ appeal gRAARE, whAE
10 Bducational value, public access Lo wetland ecology g *REERR, ARadk,

NA: llodel not appllrable to tidal wetlands

Hichener Software 07/21/90
Normandeau Associates Inc.

SITE: ZY202 ECOLOGICAL SUMHARY

Location: OLD RR GRADE SW OF FOUR CORNERS

Field Date: 05/15/90 Report Date: 07/24/90 Observer: RRRB

RESULTS OF RANKING HOLLANDS-HAGEE MODEL COHPUTATIONS

Benefit Description Decile Rank:1 - ~ - - 10
1 Biological function, incl. productivity & wildlife g RhRAR

2 Hydrologic ability to maintain flows in dry periods phEkRk dRk
3 Ground Water recharge through wetland phhkEk, kbhnk,
4 Flood storage by crest desynchronization A HERR

5 Shorelipne, protection from erosion: No open water

6 Water Quality protection by treatment of pollutants ***#%, s«

7 Economic values, primarily timber or hay g RERRE, *****
8 Recreational values, access to nature, fish or game ***tx, ke

9 Aesthetic values, primarily scenic appeal gREkE

10 Educational value, public agcess to wetland ecology kAR,




SITE: ZY203 ECOLOGICAL SUHIARY Hichener Software 07/21/90

Normandeau Associates Inc.
Location: QLD RR GRADE, NW OF 4 CORMNERS, BRIDLEPATH

Field Date: 05/15/90 Report Date: 07/24/90 Observer: RRBE

RESULTS OF RANKING HOLLANDS-HAGEE MODEL COMPUTATIONS

Benefit Description Decile Rank:1 - - - - jg
1 Biological function, incl. productivity & wildlife gRP kA,
2 Hydrologic ability to maintain flows in dry periods PREREA L A
3 Ground Water recharge through wetland gRERRE  phaa
4 Flood storage by crest desynchronization pHAHRR ke
S Shoreline, protection from erosion: No open water
6 Water Quality protection Dy treatment of pollutants A A
7 Beonomic values, primarily timber or hay pREERE s,
8 Recreational values, access to nature, fish or game ***##, +#+
9 Aesthetic values, primarily scenic appeal pRRRAe,
10 Educational value, public access to wetland ecology pRERER K
SITEB: ZY204 BECOLOGICAL SUHHARY Hichener Software 07/21/90

Hormandeau Associates Inc.
Location: S OF HEATH RD
Field Date: 05/14/90 Report Date: 07/24/90 Observer: RRB

RESULTS OF RANKING HOLLANDS-MAGEE HODEL COMPUTATIONS

Benefit Description Decile Rank:1 - - - - 1g0
1 Biological function, incl. productivity & wildlif gREERA
2 Hydrologic ability to maintain flows in dry periods  *#*kss xxns
3 Ground Water recharge through wetland ‘ AT AL
4 Flood storage by crest desynchronization gREREE Rk
5 Shoreline, protection from erosion: No open water
6 Water Quality protection by treatment of pollutants  s**aER, seer
7 Economic values, primarily timber or hay gRREER Kb,
8 Recreational values, access to nature, fish or game ***%* wswsx,
9 Aesthetic values, primarily scenic appeal pRERRS,

10 Bducational value, public access to wetland ecology  s***kw, w#x



SITE: ZY205 ECOLOGICAL SUITIARY Hichener Software 07/21/90
Normandeaw Associates Inc.

Location: S OF INTERSECTION OF HEATH RD & K'BUNK BEACH RD

Field Date: 05/14/90 Report Date: 07/24/90 Observer: RRB

RESULTS OF RANKING HOLLARDS-HAGEE HODEL COHPUTATIONS

Benefit Description Decile Rank:1 - - - - 10
1 Biological function, incl. productivity & wildlife A
2 Hydrologic ability to maintain flouws in dry periods gt

3 Ground Water recharge through wetland

4 Flood storage by crest desynchronization

5 Shoreline, protection from erosion: No open water
6 Vater Quality protection by treatment of pellutants
7
8
Q
0

gREREA L E b

:i'&'l-!v

fREFhS Ak
Beonomic values, primarily tiwmber or hay i
Recreational values, access to nature, fish or game **
Aesthetic values, primarily scenic appeal

LE R X X S

Educational value, public access to wetland ecology : 1 1

SRR R

SITE: ZY206 ECOLOGICAL SUIRIARY Michener Software 07/21/90
Normandeau Associates Inc,

Location: SW OF SEA RD
rield Date: 05/11/90 Report Date: 07/24/90 Observer: RRB

RESULTS OF RANKING HOLLANDS-1IAGEE MODEL COMPUTATIONS

Benefit Description Pecile Rank:1 - - - - 10
1 Biological function, incl., productivity & wildlife prREEEn, :
2 Hydrologic ability to maintain flows in dry perlods pRAAKR :
3 Ground Water recharge through wetland gRAFRE R kh
4 Flood storage by crest desynchronization : gRRAR
5 Shoreline, protection from erosion: No opeh water
6 Water Quality protection by treatment of pollutants  g****% %+ :
7 Economic values, primarily timber or hay pRERER TR R,
B Recreatlonal values, access to nature, fish or game *****%, %+ :
9 Resthetic values, primarily scenic appeal prRukE :

10 Educational value, public access to wetland ecology pRARRE, :




SITE: ZY207 ECOLOGICAL SUMIARY Hichener Software 07/21/90
Normandeau Associates Inc.

Location: B OF RTE 1, S OF FERNALD BROQK

Field Date: 05/15/90 Report Date: 07/24/90 Observer: RRR

RESULTS OF RANKING .HOLLANDS—HAGEE HODEL  COHPUTATIONS

Benefit Deseription Decile Rank:1 - - - - 10
1 Biological function, incl. productivity & wildlife

2 Hydrologic ability to maintain flows in dry periods
3 Ground Water recharge through wetland

4 Flood storage by crest desynchronization

5 Shoreline, protection from erosion: Ho open water
6 Vater Quality protection by treatment of pollutants

7 Beonomic values, primarily timber or hay

8 Recreational values, access to nature, fish or game
9 Resthetic values, primarily scenic appeal

0 Bducational value, public access to wetland ecology

o o o e e e o e o e e e e e e e L e iy e o A S R A Ak Al bl b e e A s e e e 1 e Y

SITE: 2Y208 ECOLOGICAL SUMHARY Hicheneyr Software 07/21/90
Normandeau Associates Inc.

Location: N OF RTE 9, W OF BROWN ST

Field Date: 05/15/90 Report Date: 07/24/90 Observer: RRB

RESULTS OF RARKING HOLLANDS-MAGEE HODEL COMPUTATIONS

Benefit Description Decile Rank:1 - - - - 10
1 Biological function, incl. productivity & wildlife pRERER AR
2 Hydrologic ability to maintain flows in dry periods  p*#®%* swxxax,
3 Ground Water recharge through wetland pRARIR EE e,
4 Flood storage by crest desynchronization gRRFAE 4

$ Shoreline, protection from erosion: No open water

6 Water Quality protection by tredtment of pollutants  s*%***, «#rwe,

7 Bconomic values, primarily timber or hay prRARE  ph e,

8 Recreational values, access to nature, fish or game

9

0

3*****:1:**

hhkhkoh hkkd k|
s H

Aesthetic values, primarily scenic appeal
Educational value, public access to wetland ecology

SRRk KR A KR




SI1ITB: ZY209 ECOLOGICAL SUIRIARY Michener Software 07/21/90
Normandeau Associates Inc.

Location:. LOHER FERNALD BROOK
Field Date: 05/15/90 Report. Date: 07/24/20 Obhserver: RRB

RESULTS OF RANKING. HOLLANDS-IAGEE HODEL COMPUTATIOHNS

Benefit Description becile Rank:1 - - - - 10
1 Binlogical function, incl. productivity & wildlife

2 Hydrologic ability to mzintain flows in dry periods

3 Ground Water recharge through wetland

4 Fleod storage by crest desynchronization

5 Shoreline, protection from erosion: No cpen water

6 tlater Quality protection by treatment of pollutants : : !
7 Beonomic values, primarily tiwber or hay :
8 Recreational values, access to nature, figh or game

9 hesthetic values, primarily scenic appeal

0 Bducational value, public access to wetland ecology

SITE: ZY210 ECOLOGICAL SUINIARY l{ichener Software 07/21/90
Normandeau Associates Inc.

Location: IMARSH OR HOUSAH R, E QF VILLAGE, SEWER FLANT
Field Date: 05/15/90 Report Date: 07/24/90 Ohserver: RRB

RESULTS OF RANKING HOLLANDS-1IAGEE 1JODEL COMPUTATIONS

Benefit Rescription Decile Rank:1 - - - - 10
1 Biological function, incl, productivity & wildlife gAREEE R R REE
2 Hydrologic ability to maintain flows in dry periocds NA :
3 Ground Water rechaxrge through wetland : nA :
4 Flood storage by crest desynchronization : HA :
5 Shoreline, protection from erosion ‘ gRRRRY red,
6 Water Quality protection by treatment of pollutants PR T A A
7 Bronomic values, primarily timber or hay el R :
8 Recyeational values, access to nature, fish or game ***** #%*3¥,
2 pesthetic values, primarily scenic appeal AR AR

10 Bducational value, public access to wetland ecology gRRRER b

Hh: Hodel not applicable to tidal wetlands




SITE: ZY211 BECOLOGICAL SUIGIARY Hichener Software 07/21/90
Normandeau Associates Inc.

Location: W OF BROWN ST NEAR K'BUNK VILLAGE

Field Date: 05/15/90 Report QDate: 07/24/90 Observer: RRB

RESULTS  OF RANKING HOLLANDS-UAGEE HODEL  COMPUTATIONS

Benefit Description Decile Rank:1 ~ - - - 30
1 Bielogical function, incl. productivity & uildlife phRer
2 Hydrologic ability to maintain flous in dry periods pRER A, :
3 Ground Water recharge through wetland pRERET ey,
1 Flood storage by crest desynchronization pRERR
5 Shoreline, protection from erosion: No open water
6 Water Quality protection by treatment of pollutants g R, :
7 Economie values, primarily timber or hay grRAEA L AL,
8 Recreational values, access to nature, fish or game :**%#*%,#s
9 Aesthetic values, primarily scenic appeal g RERE

10 Bducational value, public access to wetland ecology el

SITE: 2Y212 ECOLOGICAL SUIMMARY Hichener Software 07/21/90

Normandeau Associates Inc.
Location: LOWER DAY BROOK
Field Date: 05/15/90 Report Date: 07/24/90 Observer: RRB

RESULTS OF RANKING HOLLANDS-MAGEE HODEL COMPUTATIONS

Benefit Description Decile Rank:1 - - - - 10
1 Biological function, incl. productivity & wildlife gRRAER, '
2 Hydrologic ability to maintain flows in dry periods pREAEA, AR :
3 Ground Water recharge through wetland g RREER Kk k,
4 Flood storage by crest desynchronization P !

5 Shoreline, protection from erosion: No open water

6 Water Quality protection by treatment of pollutants gRRREE RE
7 Economic values, primarily timber or hay gRkARk  hbhnk,
8 Recreational values, access to nature, fish or game :**#*%, &«

9 Aesthetic values, primarily scenic appeal grRRKR,

10 Bducational value, public access to wetland ecology  :****
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SITE: ZY213 ECOLOGICAL, SUMHARY Hichener Software 07/21/90
Normandeau Associates Inc.

Location: 'SEA RD, RR STATION
Field Date: 05/14/90 Report Date: 07/24/50 Observer: RRB

RESULTS OF RARKIHNG HOLLARDS-MAGEE HODEL COMPUTATIONS

Benefit Description Decile Rank:1l - - - - 10
1 Biological function, incl. productivity & wildlife g R
2 Hydrolegic ability to maintain flous in dry pericds  ;%**%**,*
3 Ground Vater recharge through wetland T AT T B
4 Flood storage by crest desynchronization AN, 1
5 Shoreline, protection from erosion: Ho open water

6 Water Quality protection by treatment of pollutants  ***%%,* 3
7 Beconomic values, primarily timber or hay gRREES R :
8 Recreational values, access to nature, fish or game *****,

9 Aesthetic values, primarily scenic appeal gRRRE

10 Bducational value, public access to wetland ecology  :*****,

SIThH: ZY214 ECOLOGICAL SUINIARY Hichener Software 07/21/90

Normandeau Associates Inc.

Location: B OF SBA RD, W OF RTE 35
Field Date: 05/14/90 Report Date: 07/24/90 Observer: RRB

RESULTS OF RANKING HOLLANDS-MAGEE HODEL COHPUTATIONS

Benefit Description Decile Rank:l - - - - 10
Biological function, incl. productivity & wildlife gRRkEA s,

SRRk Fr ks
- -

H
A LAS PR LSS R

1
2 Hydrologic ability to maintain flows in dry periods
3 Ground Water recharge through wetland

4 Flood storage by crest desynchronization

5 Shoreline, protection from erosion: Ho open water
6 Water Quality protection by treatment of pollutants.
7
8
g
0

LEkRAR kK
: 1

by
:

:*****2*‘***:

R IIIT T TT
H :

H
=is\**.*=*****=

Beconomic values, primarily timber or hay
Recreational values, access to nature, fish or game
Aesthetic values, primsrily scenic appeal
Rducational value, public access to wetland ecology

=*****=i*

LR Rk E  Hk ke




SITE: ZY215 ECOLOGICAL SUITARY Hichener Software 07/21/90
Normandeau Associates Inc.

Location: W OF RIE 1, S OF FERNALD BROOK

Field Date: 05/15/90 Report Date: 07/24/90 Observer: RRB

RESULTS OF RARKING HOLLANDS-IIAGEE HODEI, COMPUTATIONS

Benefit Nescription Decile Rank:1 - - - - 1
1 Biological function, incl. productivity & wildlife ghERA,

2 Hydrologic ability to maintain flows in dry periods
3 Ground Water recharge through wetland

4 Flood storage by crest desynchronization

5 Shoreline, protection from erosion: No open water
6 Water Quality protection by treatment of pellutant:s
7 Economic values, primarily timber or hay :
8 Recreational values, access to nature, fish or game **k%»#,
9 Resthetic values, primarily scenic appeal : :
0 Educational value, publie access to wetland ecology trArAw,e

SITE: Z2Y216 ECOLOGICAL SUMHARY Hichener Software 07/21/90
Rormandeau Associates Inc.

Location: TRIBUTARY TO DAY'S BROOK

Field Date: 05/15/90 Report Date: 07/24/90 Observer: RRR

RESULTS OF RANKING HOLLANDS-MAGEE IMODEL COMPUTATIONS

Benefit Description Decile Rank:1 - - - -~ 1p
1 Biologi¢al function, incl. productivity & wildlife pRERRE hay
2 Hydrologic ability to maintain flows in dry periods g PR ka4 :
3 Ground Water recharge through wetland pRERK K kkk sk,
4 Flood storage by crest desynchronization PR
5 Shoreline, protection from erosion: No open water
6 Water Quality protection by treatment of pollutants g RARRR 1
1 Bconomie values, primarily timber or hay gRxARF, hx
8 Recreational values, access to nature, fish or game **%%&, xss
9 Aesthetic values, primarily scenic appeal g RARE

10 Educational value, public access to wetland ecology s RRAAE Ak




lichener Software 07/21/90
Normandeau Associates Ine.

SITE: ZY217 ECOLOGICAL SUMIMARY

Location: 1HOUSAH R NE OF SPILLER DR

Field Date: 05/15/90 Report Date: 01/24/90 Observer: RNR

RESULTS OF RANKING HOLLANDS-HAGEE 1CDEL. COHMPUTATIONS

Benefit Description Pecile Rank:1 - - - - 10

1 Biological function, incl., productivity & vildlife gPRER L A,
2 Hydrologic ability to maintain flous in dry periods gRhmE R A

3 Ground Water recharge through wetland gREFAE R

4 Flood storage by crest desynchronization A :

5 Shoreline, protection from erosion pREFRS T
6 Water Quality protection by treatment of pollutants pRERAA AN

7 Economic values, primarily timber or hay it :

8 Recreational valueg, access to nature, fish or game (****# %+»

9 Aesthetic values, primarily scenic appeal A
10 Bducational value, public access to wetland ecology pRARER ke

e e e e b e e e e e A L R R L e A e e e e A e A AL A R L e s e - ——— - 4

lHichener Software 07/21/90
Normandeau Associates Inc.

SITE: Z2Y218 BCOLOGICAL SUHHARY
Location: N OF DAY BROOK, W OF OLD RR
Field Date: 05/15/90 Report Date: 07/24/90 Observer: RRB

RESULTS OF RANKIHG HOLLANDS-MAGEE MHODEL COMPUTATIONS

Benefit Description Decile Rank:1 - - - - 10

Bioldgical function, incl, productivity & wildlife

1 =*****=*ik* 1
2 Hydrologic ability to maintain flous in dry periods  s***k# aras
3 Ground Water recharge through wetland pRREAR Rk,
4 Flood storage by crest desynchronization g FRREE X
5 Shoreline, protection from erosion: No open water
6 Water Quality protection by treatment of pollutants  (F*hFr stas,
7 Economic values, primarily timber or hay gRERKk, Kk 1
8 Recreational values, access to nature, fish or game *****, *%=
9 Aesthetic values, primarily scenic appeal g R RRh & :

10 Bducational value, public access to wetland ecology — s***hk #kkn




SITE: 2Y219

Field Date: 05/15/90

Benefit Description

ECOLOGICAL SUMIARY

Hichener Software 07/21/50

Normandeau Associates Inc.
Location: HBE OF JUNCTION RTE 99 & VIAKEFIELD RD

Report Date: 07/24/90

Observer: RRR

RESULTS OF RANKING HOLLANDS-HAGEE IODEL COMPUTATIONS

Decile Rank:1 - - ~ -~ 10

Biological function, incl. productivity & wildlife
Hydrologi¢ abhility to maintain flows in dry periods
Ground Water recharge through wetland

Flood storage by crest desynchronization

Shoreline, protection from erosion

Water Quality protection by treatment of pollutants
Economic values, primarily timber or hay
Recreational values, access to nature, fish or game
Resthetic valuwes, primarily scenic appeal
Educational value, public access to wetland ecology
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SITE: Z2Y220

.Field Date: 05/15/90

Benefit Description

ECOLOGICAL SUMHARY

Hichener Software 07/21/90

Nomandeau Associates Inc.
Location: UPPER DAY BROOK, ¥ OF MAIRE TURNPIKE

Report Date: 07/24/30

Observer: RRB

RESULTS OF RANKING HOLLANDS-HAGEE MODEL COMPUTATIONS

Decile Rank:i - - -~ - 10

Biological function, incl. productivity & wildlife
Hydrologic ability to maintain flows in dry periods
Ground Water recharge through wetland

Flood storage by crest desynchronization

Shoreline, protection from erosion: No open water
Water Quality protection by treatment of pollutants
Economic values, primarily timber or hay
Recreational values, access to nature, fish or game
Resthetic values, primarily scenic appeal
Educational value, public access to wetland ecology
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SITE: ZY22i ECOLOGICAL SUMHARY lfichener Software 07/21/90
Normandeau Associates Inc.,

Location: S8 OF RTE 99, W QF WAKEFIEBLD RD
Field Date: 06/11/90 Report Date: 07/24/790 Observeyr: RRB

RESULTS OF RANKING HOLLANDS-MAGEE UNODBL, COHPUTATIONS

Benefit Description Decile Rank:1 - ~ - - 10
1 Biological function, incl. productivity & wildlife pRAEE
2 Hydrologic ability to maintain flows in dry periods T
3 Ground Water recharge through wetland A R
4 Flood storage by crest desynchronization T
S Shoreline, protection from erosion: Ha open water
6 Water Quality protection by treatment of pollutants t*
1 Beonomic values, primacily timber or hay PRk
8 Recreational values, access to nature, fish or game :***
9 Aesthetic values, primarily scenic appeal it
10 Bducatienal value, public access to wetland ecology T
SITE: ZY222 ECOLOGICAL SUMIARY Hichener Software 07/21/90

Hormandeau Associates Inc.
Location: COLD WATER BROOK
Field Date: 06/11/90 Report Date: 07/24/90 Observer: RRB

RESULTS OF RANKING HOLLANDS-HAGEE HODEL COMPUTATIONS

Benefit Description Decile Rank:1 - - - - 10

1 Biological function, incl. productivity & wildlife pRRFFR Rk ki,
2 Hydrologic ability to maintain flows in dry periods  :#*#*» , :
3 Ground Water recharge through wetland gRRERR R,
4 Flood storage by crest desynchronization pERE
5 Shoreline, protection from erosion pRARER A
6 Water Quality protection by treatment of pollutants prRERE,
7 Economic values, primarily timber or hay pRRRRR A
2 Recreational values, access to nature, fish or game ****+%, ++#
9 Aesthetic values, primarily scenic appeal gheek

10 Educational value, public access to wetland ecology — :*#***# *%»




SITE: ZY223 ECOLOGICAL SULBIARY Hichener Software 07/21/90
Normandeau Associates Inc.

Location: UPPER FERNAID BROOK, MW QF RTE 1

Field Date: 06/14/90 Report Date: 07/24/90 Observer: RRR

RESULTS OF RANKING HOLLANDS-HAGEE 1{ODEL CONPUTATIONS

Benefit Description bBecile Rank:1 - - -~ - 10
1 Biological function, 1nr1 productivity & wildlife gRaER, s

2 lydrologic ability to waintain flows in dry periods AT :
3 Ground Water recharge through wetland gRREEI g rbane,
4 Flood storage by crest desynchronization P RRER

5 Shoreline, protection from erosion: Ho open water

6 Water Quality protection by treatment: of pollutants g PRARRY Ay :
1 Beconomic values, primarily timber or hay phRARA Abr ey,
8 Recreational values, access to nature, fish or game R EEAA ewa

9 Resthetic values, primarily scenic appeal pRaRNS,
10 BEducational value, public access to wetland ecology s REREE REY



KENNEBUNK RIVER WATERSHED

HNO. AND NAIE OF BEHNEFIT HODEL
HWETLAND 1 2 3 4 5 G 7 8 9 10
ID NO. Biel Hydro GrWat Flood ShLi* HQual Econ Recr* Aest* Educ*

Hodel ranking by decile

ZY301 10 ** e v 10 4 10 10 9 10
Z2Y302 5 ! 10 2 0 4 10 7 4 2
Z2Y303 9 i * e 5 b 5 10 9 9
ZY304 4 4 2 2 o 4 7 5 4 5
ZY305 6 3 8 1 0 3 10 8 5 8
ZY306 6 6 S 4 0 9 1 1 1 2
ZY3Q%7 10 o ' o 10 s 7 10 10 10
2Y308 3 1 9 4 0 < 10 7 4 2
2Y309 3 10 10 B 0 10 10 10 8 9
ZY310 5 6 6 7 0 4 7 5 i 2
2Y311 G 4 5 4 0 G 3 3 3 5
Z2Y312 3 2 8 1 0 1 2 8 6 5
ZY313 10 8 8 9 0 10 5 9 a 9
Z2Y314 3 3 9 2 0 1 3 3 1 1
2Y315 10 g 10 10 0 10 10 10 7 9
Z2Y316 9 K 10 6 0 & 7 8 5 9
2Y317 4 3 7 1 o 1 1 5 6 6
Y318 1 3 5 2 0 2 1 3 2 3
2Y319 6 6 6 7 0 6 1 6 1 3
2Y320 7 5 8 2 0 7 1 9 1 3
Y321 8 4 6 4 0 6 3 3 4 8
Y322 4 1 g 9 0 4 10 7 4 2

* Hodel modified from Wisconsin original
** Model not applicable to tidal wetlands




SITE: ZY301 ECOLOGICAL SUIMARY Hichener
Software 07/21/90
Normandeau Associates Inc.
Location: LAKE BROOK, TIDAL CREEK W OF BEACH ST
Field Date: 05/15/90 Report Date: 07/24/90 Ohserver: RRRA

RESULTS OF RANKING HOLLANDS-MAGEE MODEL COMPUTATIONS

Benefit Description Decile Rank:1 - -~ - - 10
1 Biological function, incl. productivity & wildlife gEEERE e
2 Hydrologic ability to maintain fleows in dry periods NA
3 Ground Water recharge through wetland : Rn
4 Tlood storage by crest desynchronization - : NA
5 Shoreline, protection from erosiocon A
6 Water Quality protection by treatment, of pollutants : NA
1 Bconemic values, primarily timber or hay gREERE e,
8 Recreational values, access to nature, fish or game ***wé twess,
9 Resthetic values, primarily scenic appeal pRRkE e A,

10 Bducational value, public access to wetland ecology PREERA A r R,

HA: Hodel not applicable to tidal wetlands

SITE: Z2Y302 ECOLOGICAL SUMMARY Hichener Software 07/21/90
Normandeau Assoclates Inc.

Location: W OF FAIRFIELD DR AND BEACH ST

Field Date: 05/15/90 Reporxt Date: 07/24/90 Observer: RRB

RESULTS OF RANKING HOLLANDS-MAGEE 1iODEL COUPUTATIONS

Benefit Description Decile Rank:1 - - - - 10
1 Biological function, incl. productivity & wildlife gERARN,
2 Hydrologic ability to maintain flows in dry periods gRRAR 3
3 Ground Water recharge through wetland gRRRER Rk,
4 Flood storage by crest desynchronization el
5 Shoreline, protection from erosion: No open water
6 Water Quality protection by treatment of pollutants  i**** , :
1 Economic values, primarily timber or hay pREREE kA,
8 Recreational values, access to nature, fish or game ***#% s
3 Resthetlc values, primarily scenic appeal pREEE
10 Bducational value, public access to wetland ecology  :**



SITE: ZY303 ECOLOGICMAL SUHHARY Hichener Software 07/21/90
Normandeau Associates Ing,

Location: LOWER K 'BUNK RIVER

Field Date: 05/15/90 Report Date: 07/24/90 Observer: RNB

RESULES OF RANKIHG HOLUARDS-1IAGER 1{ODEL COHPUTATIONS

Benefit Description Decile Rank:1 - - - - 1n
1 Bisnlogical function, incl. productivity & wildlife pRRARA, pdey

2 Hydrologic ability te maintain flows in dry periods NA

3 Ground Water recharge through wetland : NA

4 Tlood storage by crest desynchronization : NA

5 Shoreline, protection from erosion ghERE.,

6 Water Quality protection by treatment of pollutants : NA

7 Bconomic values, primarily timber or hay phAERA, :
B8 Recreational values, access Lo nature, fish or game *F*** *xxsss,
9 Aezthetic values, primarily scenic appeal gRERRE AR
10 Educational value, public access to wetland ecology gREARR AR

RA: lodel not applicable to tidal wetlands

SITE: ZY304 ECOLOGICAL SUMIARY Hichener Software 07/21/90
Normandeaun Associates Inc.

Location: E OF QLD PORT RD

Field Date: 05/14/90 Report Date: 07/24/90 Observer: RRB

RESULTS OF RANKING HOLLANDS-HAGEE MODEL COMPUTATIONS

Benefit Description Decile Rank:1 - - - - 10
1 Biological function, incl. productivity & wildlife gRkRE

2 Hydrologic ability to maintain flows in dry periods  «**** , :
3 Ground Water recharge through wetland g M : :
4 Flood storage by crest desynchronization el

5 Shoreline, protection from erosion: No open water

6 Water Quality protection by treatment of pollutants gRREE

7 Beonomic values, primarily timber or hay gRRkhR, Fk

8 Recreational values, access to nature, fish or game *™***,

9 Aesthetic values, primarily scenic appeal pREEE

10 Educational value, public access to wetland ecology gRE RN,



SITE: ZY305 ECOLOGICAL SUHHMARY Hichener Software 07/21/90
Normandeau Associates Inc.

Location: SE OF HEATH RD/ SW OF RTE 35

Field Date: 05/14/90 Report Date: 07/24/90 Observer: RRB

RESULTS OF RARKING HOLLANDS-1AGEE HODEL COMPUTATIONS

Benefit Description Decile Rank:1 -~ - - - ip
1 Biological function, incl. productivity & wildlife T
2 Hydrologic ability to maintain flous in ary periods R S
3 Grouwnd Hater recharge through wetland pRREER e
4 Flood storage by crest desynchronization e *
5 Shoreline, protection from erosion: No open water
6 Water Quality protection by treatment of pollutants TR .
1 Bconomic values, primarily timber or hay pPRARE sy,
8 Recreational values, access to nature, fish or game ®**4#4,r4s
9 hAesthetic values, primarily scenic appeal g RREEA,
10 Bducational value, public access to wetland ecology g HAERR wkk
SITE: Z2Y306 ECOLOGICAL SUIMARY Hichener Software 07/21/90

Normandeau Associates Inc.
Location: BEHIND STORE AT KENNEBUNK LANDING
Field Date: 05/14/90 Report Date: 07/24/90 Observer: RRB

RESULTS OF RANKING HOLLANDS-MAGEE HODEL COMPUTATIONS

Benefit Description Decile Rank:1 - - - - 10
1 Biological function, incl. productivity & wildlife PR, 1
2 Hydrologic ability to maintain flows in dry periods  sk%wns, s
3 Ground Water recharge through wetland TS
4 Flood storage by crest desynchronization , gRARE
5 Shoreline, protection from erosion: No open water
6 Water Quality protection hy treatment of pollutants  gFrRER e
7 Beonomic values, primarily timber or hay 1 ¥
3 Recreational values, access tao nature, fish or game .*

3 hesthetic values, primarily scenic appeal +*

10 Educational value, public access to wetland ecology i ** !



SITE: ZY307 ECOLOGICAL SUIARY Michener Software 07/21/90
Normandeau Associates Inc.

Location: K'BUNK R - TIDAL FRESH TRANSITION
Field Date: 05/14/90 Report Date: 07/24/90 Observer: RRER

RESULTS OF RANKING HOLLANDS-UAGRE HODEL COUPUTATIONS

Benefit Description Decile Rank:1 - - - - 10
1 Biological function, incl. productivity & wildlife ghERAR e
2 Hydrologic ability to maintain flows in dry periods NA
3 Ground Hater recharge through wetland : NA
4 Flood storage by crest desynchronization : NA
5 Shoreline, protection from erosionh T B b A
6 Water Quality protection by treabment of pollutants : NA
7 Economic values, primarily timber or hay pRRRRA, :
8 Recreational values, access to nature, fish or game **¥*n* =rass,
9 pesthetic values, primarily scenic appeal prREERR A,

10 Bducational value, public access to wetland ecology  g*F*r* sxixw,

NA: Hodel not applicable to tidal wetlands

SITE: ZY308 ECOLOGICAL SUHI{ARY liichener Software 07/21/90
Normandeau Associates Inc.

Location: E OF ROSS RD
Field Dates 06/14/90 Report Date: 07/24/90 Observer: RRB

RESULTS OF RANKING HOLLANDS-HAGEE !ODEL COMPUTATIONS

Benefit Description Decile Rank:1 - - - - 10
1 Biological function, incl. productivity & wildlife ghrr t
2 Hydrologic ability to maintain flows in dry periods  (*¥**%;*» t
3 Ground Water recharge through wetland pFhh Rk Rk,
4 Flood storage by crest desynchronization gFEAE :
5 Shoreline, protection from erosion: Ho open water
6 Water Quality protection by treatment of pollutants gRRRRA :
7 Economic values, primarily timber or hay e A PR A
8 Recreational values, access to nature, fish or game s*****s**
9 Aesthetic values, primarily scenic appeal hERE :

10 Bducational value, public access to wetland ecology :**




SITE: ZY309 ECOLOGICAL SUIIARY lHichener Software 07/21/990
Normandeau Associates Inc.

Location: PUNKY SHhlP

Field Date: 06/14/90 Report Date: 07/24/90 Observer: RRB

RESULTS OF RANKING HOLLANDS-HAGEE HODEL COlIPUTATIONS

Benefit Description Decile Rank:1 - - - - 1p
1 Biological function, incl. productivity & wildlife prEAEEA L
2 Hydrologic ability to maintain flows in dry periods PRARTR E R,
3 Ground Water recharge through wetland ghr AR e,
4 Flood storage by crest desynchronization pRERRA
5 Shoreline, protection from erosion: No open water
6 Water Quality protection by treatment of pollutants pRRARE by,
7 Economic values, primarily timber or hay pREERR R,
8 Recreational values, access to nature, fish or game "**t%,axswr,
9 Aesthetic values, primarily scenic appeal TR

10 Bducational value, public access to wetland ecology R EEN kA

SITE: ZY310 ECOLOGICAL SUIIARY lichener Software 07/21/90
Normandeau Associates Inc.

Location: SW OF RTE 35 & OLD RR GRADE

Field Date: 06/14/90 Report Date: 07/24/3%0 Observer: RRB

RESULTS OF RANKING HOLLANDS-MAGEE MODEL COMPUTATIONS

Benefit Description ' Decile Rank:i - - - - 10
1 Biological function, incl. productivity & wildlife pRERAR,

2 Hydrologic ability to maintain flows in dry periods gRRRAA 0

3 Ground Water recharge through wetland gRAKRE, &

4 Flood storage by crest desynchronization gRERRA kY

5 Shoreline, protection from erosion: Ho open water

6 Water Quality protection by treatment of pollutants :***+

1 Beonomic values, primarily timber or hay gRERRA, A

8 Recreational values, access to nature, fish or game i%%%*#, :
9 Aesthetic values, primarily scenic appeal s : :
10 Bducational value, public access to wetland ecology  ¢**



SITE: ZY3l1 ECOLOGICAL SUIMIARY Hichenexr Software 07/21/90
Normandeau Associates Inc. %

Location: B OF THOMPSOR RD
Field Date: 06/14/90 Report Date: 07/24/90 Observer: RRB

RESULTS OF RANKING HOLLANDS-MIAGEE 11ODEL  COMPUTATIONS

Bengfit Description Decile Rank:1 - - - - 10 7
______________________________________________________________________ i
Biological function, incl. productivity & wildlife gREF A, - i

hok AR

1
2 Hydrologic ability to maintain flows in dry periods
3 Ground Water recharge through wetland

4 Flood storage by crest desynchronization

S Shoreline, protection from erosion: No open vater
6 Water Quality protection by treatment of pollutants
7 Economic values, primarily timber or hay

8 Recreational values, access to nature, fish or game
9 Aesthetic values, primarily scenic appeal : :
0 Educational value, public access to wetland ecology  :****«,

SITE: ZY3iz ECOLOGICAL SUMHARY Hichener Software Q07/21/90
Normandeau Associates Inc.

Location: WARD BROOK
Field Date: 06/14/90 Report Date: 07/24/90 Observer: RRB

RESULTS OF RANKING HOLLANDS-HAGEE |{ODEL COMPUTATIONS

Benefit Description Decile Rank:1 - - - - 10
1 Biological function, incl. productivity & wildlife PERE : -
2 Hydrolagic ability to maintain flows in dry periods  :** : :
3 Ground Vater recharge through wetland AT R
4 Flood storage by crest desynchronization - : :
5 Shoreline, protection from erosion: No open water j
6 Vlater Quality protection by treatment of pollutants 1 ¥ ' 1
7 Economic values, primarily timber or hay 1 *¥ 1 :
8 Recreational values, access to nature, fish or game ***#*%,%wsx
9 Rhesthetic values, primarily scenic appeal prerde, A :
0 Educational value, public access to wetland ecology  :*****, :




SITE: ZY313 ECOLOGICAL SULZ{ARY lichener Software 07/21/90
Normandeau Associates Inc.

Location: WARD BROOK TRIBUTARY,W OF THOHPSON RD, N OF ALFRED RD

Field Date: 06/11/90 Report Date: 07/24/90 Observer: RRB

RESULTS OF RANKING HOLLARDS~IAGEE HODEL COHPUTATIONS

Benefit Description Decile Rank:1 - - -~ - 10
1 Biological function, incl. productivity & wildlife pRARbE Ry,
2 Hydrologic ability to maintain flows in dry periods gRARRR A
3 Ground Vater recharge through wetland pREARE e
4 Flood storage by crest desynchronization TR T Sl
5 Shoreline, protection from erosion: No open water
6 Water Quality protection by treatment of pollutants pRERE R b,
7 Bconomic values, primarily timber or hay pRARA, :
8 Recreational values, access to nature, fish or game *%*#r% %

9 Aesthetic values, primarily scenic appeal P
10 Bducational value, public access to wetland ecology — k%% wxsx
SITE: ZY314 ECOLOGICAL SUMIARY Hichener Software 07/21/90

Rormandeau Associates Inc.
Location: S OF RTE 135, N OF WARD BROCK, NE ALEWIFE POND
Field Date: 06/11/90 Report Date: 07/24/90 Observer: RRB

RESULTS OF RANKING HOLLARDS-UAGEE IMODEL COMPUTATIONS

Benefit Description Decile Rank:1 - - - - 10
1 Biological function, incl. productivity & wildlife Rl

2 Hydrologic ability to maintain flows in dry perieds pRER :
3 Ground Water recharge through wetland gRERIE A,
4 Flood storage by crest desynchronization 1 ¥* : !
5 Shorelina, protection from erosion: No open water

6 Water Quality protection hy treatment of pollutants :* '

7 Bconomic values, primarily timber or hay TR

8 Recreational values, access to nature, fish or game :%**

9 Aesthetic values, primarily scenic appeal e
10 Bducational value, public access to wetland ecology L *



SIThH: ZY315 ECOLOGICAL SUGIARY lfichener Software 07/21/90
Hormandeau Associates Inc.

Location: WARD BROOK HBEADWATER, B OF ALEWIFE FPOND

Field Date: 06/11/90 Report Date: 07/24/90 Observer: RRB

RESULTS OF RANKING HOLLANDS-MNGEE HODEL COMPUTATIONS

Benefit Description Decile Rank:1 - - - - 10
1 Riological function, incl. productivity & wildlife

2 Hydrologic ability to maintain flouws in dry periods

3 Ground Water recharge through wetland

4 Flood storage by crest desynclironization

5 Shoreline, protection from erosion: No open water

6 Water Quality protection hy treatment of pollutants.. ****e rrr4s,
7 Bronomic valueg, primarily timber or hay A AT
8 Recreational values, access to nature, fish or game

9 Aesthetic valuves, primarily scenic appeal

0 Bducational value, public access to wetland ecology gRRAkE ek

:****N=¢*P1ﬁ*.
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SITE: ZY31ie ECOLOGICAL SUMMARY Hichener Software 07/21/90
Normandeau Associates Inc.

Location: HEADWATERS OF SUCKER BROOK, W QOF COLE RD

Field Date: 06/11/90 Report Date: 07/24/90 Observer: RRB

RESULTS OF RANKING HOLLANDS-MAGEE HODEL COMPUTATIONS

Benefit Description Decile Rank:l - - - - 10
1 Binlogical function, incl. productivity & wildlife A

2 Hydrologic ability to maintain f£lows in dry periods  g***%# ** :
3 Ground Water recharge through wetland pRxRdk A,
4 Flood storage by crest desynchronization gREARA LA

5 Shoreline, protection from erosion: No open water

6 Water Quality protection by treatment of pollutants. :*****.*
7 Economic values, primarily timber or hay phkE AR, v
8 Recreational values, access to nature, fish or game **A¥%*gx*

9 Aesthetic values, primarily scenic appeal ghiknx,

0 Educational value, public access to wetland ecology — ¢***a¥ *r#e




SITE: 2Y317 ECOLOGICAIL, SUMIARY Hichener Software 07/21/30

Normandeau Associates Inc.
Location: SUCKER BROCK, E OF COLE RD

Field Date; 06/11/90 Report Date: 07/24/90 Observer: RRB

RESULTS OF RANKING HOLIARDS-1{AGEE 1ODEL COMPUTATIONS

Benefit Description Decile Rank:1 - - - . 1y
1 Biological function, incl. productivity & wildlife gRAER
2 Hydrologic ability to maintain flows in dry periods PR
3 Ground Water rechargs through wetland pANRER e
4 Flood storage hy crest desynchronization r*
5 Shoreline, protection from erosion: No open water
6 Water Quality protection by treatment of pollutants ¥
7 Bconomic values, primarily timber or hay +* :
8 Recreational values, access to nature, fish or game %**»+,
9 Aesthetic values, primarily scenic appeal gRRERA,
10 Educational value, public access to wetland ecology  ;*¥rrk,s
SITE: Z¥318 ECOLOGICAL SUMHARY Hichener Software 07/21/90

Normandeau Associates Inc,
Location: B OF KIMBALL LANE

Field Date: 06/11/90 Report Date: 07/24/90 Observer: RRB

RESULTS OF RANKING HOLLANDS-MAGEE HODEL COMPUTATIONS

Benefit Description Decile Rank:1 - - - - 1g
1 Biological function, incl. productivity & wildlife 1 *

2 Hydrologic ability to maintain flows in dry periods i ***

3 Ground Water recharge through wetland gREREN,

4 Flood storage by crest desynchronization el :

5 Shoreline, protection from- erosion: Ro open water

6 Water Quality protection by treatment of pollutants ** :

1 Economic values, primarily timber or hay phRERRE, h :
8 Recreational values, access to nature, fish or game :*** , 1
3 hesthetic values, primarily scenic appeal T :
10 Educational value, public access to wetland ecology  :***

_.__..,.-......—_...-...._._._._.......-...-—._....-.-....._..-...-..—........._..._...-_-—....-.-.-..._..._...‘__._.-—.-.-...--—.-.-._....-....._.........._._



ECOLOGICAL SUIHARY Michener Software 07/21/90

Normandeau Associates Inc.

SITB: 2Y319

Location: B OF KItBALL LANE

Field Date: 06/11/90 Report Date: 07/24/90 Observer: RRB

RESULTS OF RANKING HOLLANDS-MAGEE 1HODEL COMPUTATIONS

Benefit Description Daecile Rank:1 - - - - 10

T T TN A e e e o b e e e e T T R ek e e e e o o A A A e ek o T ] T T Y A AR Ak S = o e e

1 Biological function, incl. productivity & wildlife HRAAR, *
2 Hydrologic ability to maintain flows in, dry periods RARAL, A
3 Ground Water recharge through wetland HEAwE
4 Flood storage by crest desynchronization PRARK, A
5 Shoreline, protection from erosion: Ho openh water .
G Water Quality protection hy treatment of pollutants ghEAAE &
7 Economic values, primarily timber or hay T
8 Recreational values, access to nature, fish or game :#*¥**#,»
9 Aesthetic values, primarily scenic appeal *
10 Educational value, public access to wetland ecology P REA

SITE: 2Y320 ECOLOGICAYL, SUMHMARY Hichener Software 07/21/90
Normandeau Associates Inc.
Location: W OF PERKINS RD, N OF RTE 35

FPield Date: 06/11/90 Report Date: 07/24/90 Observer: RRB

RESULTS OF RANKING HOLLANDS-MAGEE MODEL COMPUTATIONS

Benefit Description Decile Rank:1 - - - - 10
1 Biological function, incl. productivity & wildlife AR Kkk, hw :
2 Hydrologic ability to maintain flows in dry periods ol
3 Ground Water recharge through wetland gRRERR ok
4 Flood storage by crest desynchronization T
5 Shoreline, protection from erosion: No open water
6 Water Quality protection by treatment of pollutants‘ gRAhRk A
7 Bconomic¢ values, primarily timber or hay gRERRE L Rn
8 Recreational values, access to nature, fish or game %**%k a&ix
9 Aesthetic values, primarily scenic appeal 1 * :

10 Bducational value, public access to wetland ecology  :***




SITE: ZY321 ECOLOGICAL SUIIARY lfichener Software 07/21/90
, Normandeau Associates Inc.
Location: IN ALEWIFE VILLAGE, S OF RTE 3%
Field bate: 06/11/90 Report Date: 07/24/50 Observer: RRB

RESULTS OF RANKING HOLLANDS-IIAGEE MODEL COMPUTATIONS

Benefit Description Decile Rank:1 - - - - 10
1 Biological function, incl. productivity & wildlife prAEREA,
2 Hydrolagic ability to maintain flows in dry periods g RERA
3 Ground Water recharge through wetland pREERM
4 Flood storage by crest desynchronization g RERE
5 Shoreline, protection from erosion: No open water
6 Water Quality protection by treatment of pollutants  :***%#,=
7 Beonomic values, primarily timber or hay ' g hEE
8 Recreational values, access to nature, fish or game :***
9 Aesthetic values, primarily scenic appeal pREE
10 Educational value, public access to wetland ecology pRERNA, A
SITE: 2Y322 ECOLOGICAL SUMMARY Hichener Software 07/21/90

NHormandeau Associates Inc.
Location: W OF COLE RD, N OF SUCKER BROOK,PFARTLY IR LYMAN
Field Date: 06/11/90 Report Date: 07/24/90 Observer: RRB

RESULTS OF RANKING HOLLANDS~MAGEE MODEL COMPUTATIONS

Benefit Description Decile Rank:l - - - - 10
1 Biological function, incl. productivity & wildlife TR
2 Hydrologic ability to maintain flows in dry periods  s¥**#%, %« :
3 Ground Water recharge through wetland gREERR  r ke,
4 Flood storage by crest desynchronization gREARE Ak,
5 Shoreline, protection from erosion: No open water
6 Water Quality protection by treatment of pollutants  s*#*#** , :
7 Econonic values, primarily timber or hay gRRARd  Rakrn,
8 Recreational values, access to nature, fish or game :%**+*+, =«
9 Aesthetic values, primarily scenic appeal pREER
10 Educational value, public access to wetland ecology  :**



BRANCH BROOK WATERSHED

NG, AND NAHE oOF BEHEFIT HODEL
WETLAND 1 2 3 4 5 G 7 8 9 10
ID NO. Biol Hydro GrWat Flood ShLi* WQual Bcon Recr’ RAest* Educ®

tiodel ranking by decile

Y

ZY401 10 - ** * 10 10 10 9 10
ZY402 9 8 10 1 Lo 5 10 9 8 9
7Y403 8 4 10 - 3 0 8 7 7 6 8
ZY404 5 6 10 4 0 6 10 G 4 5

* Hodel modified from Wisconsin original
** Hodel not applicable to tidal wetlands



SITE: Z2Y401 ECOLOGICAL SUIHARY Hichener Software
07/21/90 '
Normandeau Associates Ine.
Location: LITTLE RIVER MARSH, RACHEL CARSON
Field Date: 05/15/20 Report Date: 07/24/90 Observer: RRB

RESULTS OF RANKING HOLLANDS-UAGEE HODEL CONPUTATIONS

Benefit Description Decile Rank:1 - - - - 10
1 Biological function, incl. productivity & wildlife pRERAE R,
2 Hydrologic ability to waintain flows in dry periods : NA
3 Ground Water recharge through wetland : NA
4 Flood storage by crest desynchronization : HA
5 Shoreline, protection from erosion AR
6 Water Quality protection by treatment of pollutants NA
7 Beonomic values, primarily timber or hay S
8 Recreational values, access to nature, fish or game %*r%& *sdnw,
9 Aesthetic values, primarily scenic appeal - gRREI R REE

10 Bducational value, public access to wetland ecology — s***%#%, sxxwx,

NA: Hedel not applicable te tidal wetlands

SITE: Z2Y402 ECOLOGICAL: SUMMARY Hichener Software 07/21/90
) Normandeau Associates Inc.

Location: BRANCH BROOK, LOWER

Field Date: 05/15/90 Report Date: 07/24/90 Observer: RRB

RESULTS OF RANKING HOLLANDS-MAGEE HODEL COMPUTATIONS

Benefit Description ' Decile Rank:l - - - - 10
1 Biological function, incl. productivity & wildlife AT
2 Hydrologic ability to maintain flows in dry periods  ***#% #%x
3 Ground Water recharge through wetland pRERER KRR,
4 Flood storage by crest desynchronization + : :
5 Shoreline, protection from erosion AALLAFAL LA
6 Water Quality protection by treatment of pollutants ***%#, :
7 Economic values, primarily timber or hay pREIRA R,
8 Recreational values, access to nature, fish or game ***¥x,swrs ,
9 Resthetlc values, primarily scenic appeal pRrkER ARk

16 Bducational value, public access to wetland ecology  pRERARE AREs



SITE: 7Y403 ECOLOGICAL SULRIARY Hichener Software 07/21/90
Normandeau Associates Ine.

Location: UPPER BRANCH BK, W OF OLD RR, W OF TURNPIKE

Field Date: 06/11/90C Report Date: 07/24/90 Observer: RRB

RESULTS OF RANKING HOLLANDS-HAGEE HODEL COWPUTATIONS

Benefit Description Decile Rank:1 - - - - jo
1 Biological function, incl. productivity & wildlife g EARRE, H
2 Hydrologic ability to maintain flows in dry periods :***» , :
3 Ground Water recharge through wetland pEREAE A,
4 Flood storage by crest desynchronization P
5 Shoreline, protection from erosion: Ho open water
6 Water Quality protection by treatment of pollutants pRHRARA, A
7 Economic values, primarily timber or hay T
8 Recreational values, access to nature, fish or game ****#,*+
9 Aesthetic values, primarily scenic appeal pRAARR,
10 Bducational value, public access to wetland ecology s **#** #xs
SITE: ZY404 BECOLOGICAL SUIMHARY Hichener Software 07/21/90

Normandeau Associates 1nc.
Location: E OF HARRISECKET RD
Field Date: 06/14/90 Report Date: 07/24/90 Ohserver: RRB

RESULTS OF RANKING HOLLANDS-1{AGEE HODEL COMPUTATIONS

Benefit Description Decile Rank:1 - - - - 10
1 Biological function, incl. productivity & wildlife prakan,

2 Hydrologic ability to maintain flows in dry periods  p***#x,+ :
3 Ground Water recharge through wetland gRAARE hErrn,
4 Flood storage by crest desynchronization gRRRE

5 Shareline, protection from erosion: Ho opeti water

6 Water Quality protection by treatment of pollutants  :*#**#%,# :
7 Economic values, primarily timber or hay gRARF T SRR,
8 Recreational values, access to nature, fish or game :****+,+

9 Aesthetic values, primarily scenic appeal PR,
10 Educational value, public access to wetland ecology  i****%,



APPENDIX B

WETLAND PROTECTION ORDINANCES

Kittery, Haine

Defines wetlands using higher of hydric soil or hydrophytic
vegetation lines. A 100 foot buffer is required around all
wetlands greater than one acre in size and 50 feet around smaller

vetlands. Bulldings are not allowed within the buffer, but parking
areas are an allowed use.

Kittery Ls in the process of revising its wetland ordinance to

adopt the federal/state wetland definition and to adopt a critical
edge buffer tied to wetland value.

York, Maine
A permit is needed for £ill in all wetlands.

Great wetlands (greater than 4 acres) generally require a 100 foot
setback, '

Lebanon, Maine

Wetlands are keyed to soil maps and reviewed by the Codes
Enforcement Officer when 1ssuing permits,

Setbacks are required for storage of hazardous waste, salt,
underground fuel tanks, etc.

Allowed uses include recreation, agriculture, and forestry. Other

uses (except those requiring setbacks) may be allowed by permit
review.



Cape Elizabeth, Maine

HWetlands are defined as the higher of hydric soils, wetland
vegetation, or hydrology.

A 250 foot critical wetland zone is requlred around
-+ a) very poorly dralned soils greater than L acre in size

b) plant communities greater than 1 acre {n size dominated by

obligate wetland species

c) tidal marshes

d) wetlands greater than 10 acres In size Identified by Maine
DEP. (As interpreted, 250 foot setback only applies to
very poorly dralned portions of these wetlands.)

A 100 foot protection zone around all other wetlands.

An intensive soil map prepared by s certified soil scientlst and a
plant cover map prepared by a qualified botantist are required.

New Jersey Pinelands #*

A 50 - 300 foot buffer Is required based on wetland values and
potential impacts.

Projects are reviewed on a case-by-case basls.

The method is qualitative and repeatable and is based on a simple
assessment procedure,

New York State Wetlands Protection Act *

A 100 foot buffer {s required around all wetlands 12.4 mcres or

greater in size and may be extended {f necessary for wetland
protection.

Hassachusetts Wetlands and Floodplain Protection Act *

Permlts may be required for activity within 100 feet of a wetland.
Local conservation commissions review projects and make
determination on need for state permlts.

Rhode Island Coastal Resourcde Manapement Propram *

A 50 - 180 foot setback is required from coastal wetlands, beaches,
and shores.

* Source: Brown, et al. 1987




